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“Quality Sure Tells” is what *QST” means
to hams who use Solar capacitors.

Why? Simply because Solar sticks to its
by-word “Quality Above All"”’ year after
-4 year, giving hams capacitors

!/ that stand up under heavy duty in all climates.

Where every penny counts, as it does with most amateurs, Solar
capacitors are the logical choice for the “'most for your money”’

Solar now has for you a NEW easy-to-use 36-page

catalog, SC-1, showing the most complete line of capacitors for

ham use—every type of capacitor from tiny tubulars to

", compact high-voltage oil papers. Slide your postcard request into
: the post box today, OM. We'll shoot your copy of the
SC-1 back to you by return mail.

. CAPACI .
SOLAR. CAP TOR SALES CORP OLAR

283 MADISON AVENUE * NEW YORK 17. N. Y. -

ELECTROLYTIC, PAPER AND MICA CAPACITORS
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Fall Time o
Spare Time

WITHOUT CAPITAL

USINESS

SAMPLE LESSON FREE

National Haalo Trwident  Let me show you facts about rich op-

Qur 320 Year of Training portunities in Radio. See how knowing
on for Suecess In Radie Radio can give you security, a prosperous
future, and let you name your own hours
as your own boss in your own Radio business. Send the
coupon for FREE 64-page book, “Win Rich Rewards in
Radio.” Read how you practice building, testing, repairing
Radios with SIX BIG KITS OF PARTS I send you. I will
also send you FREE my sample lesson, “Getting Acquainted
with Receiver Servicing.”

Future for Trained Men is Bright

in Radio, Television, Electronics

The Radio Repair business is booming NOW. In your
own spare time or full time Radio business you'll make good
money fixing Radios, plus a good profit on Radio parts, and
put yourself in line for more profits selling new Radios now
that they can be made.

Trained Radio Technicians also find good pay opportuni-
ties in Police, Aviation, Marine Radio, in Broadcasting, Radio
Manufacturing, Public Address Systems, etc. And greater
opportunities are coming, when Television and Electronics
are available to the public. Send for free book now!

Many Beginners Soon Make $5, $10

a Week EXTRA in Spare Time

The day you enroll I star sending EXTRA MONEY JOB
SHEETS to help you make EXTRA money fixing Radios in
spare time while learning. You LEARN Radio principles
from my easy-to-grasp lessons—PRACTICE what you learn
by building real Radio Circuits, with Radio parts I send—
USE your knowledge to make EXTRA money in spare time.

Find Qut What N.R.l. Can Do for YOU

MAIL COUPON for sample lesson and 64-page book,
both FREE. The book is packed with facts about oppor-
tunities for you. Read the details about my Course. Read
letters from men I trained telling what they are do-
ing, earning. Just MAIL COUPON in an envelope or
paste it on a penny postal. J. E. SMITH, President, Dept.
6FX, National Radio Institute, Pioneer Home Study Radio
School, Washington 9, D. C. )

| TRAINED THESE MEN

$50 3 Week
4 | FromOwnShop

| *"Am making
over 350 a week
profit from my

— Pverages Over | /0
$60 a Week

-u-'( "Not long agzo
1 T was working
-ng ho:rs 3"‘::: 2wh shop. 1lave

$12 per week station at %10 d ;.(rlwme'r )
In a hardware store. Now a week. Now T have my ﬁ? ate o "Eer "men
T operate my own repalr own radlo  business and b Lo “]hlre L dme"3
shop. end often clear $35 averare over $60 a week. Decause they know Radlo.

$35-S45aWeek f
In Own Shop

"] “"Previous to
enrolling for |
your radioe
training I made

to $13 & week "—FRTD- The N.R.L courso Is fine’ o NORMAN MILLER,
ERICK BELL. 76 Golf — ALBERT C. CHRIS. Hebron, Neb.

Ave., St. Johns, Newfound- TENSEN. 1116 10th Avenue,

land. Sidney. Neb.

MY COURSE
INCLUDES
TRAINING] IN

Television « Electronics

RADIO-CRAFT  for

1
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You build this A. M. SIG-
NAL GENERATOR that
gives you valuable experi-
ence. Provides amplitude-
modulated signals for test
and experiment purposes.

with 6 Big Kits
of Radio Parts
| Send You

Yoa Build this SUPERHET-
ERODYNE CIRCUIT that
brings in local and distant
stations. You get practical
experience putting this set
through fascinating tests|

You Build this MEASURING IN-
STRUMENT yourself early in
the course—use it for practical
Radio work on meighborhood
Radios to pick up EXTRA spare
time money! -

). E. SMITH. Presldent. Dent. 6FX

3 Wational Radio tnstitute, Washinaton 9, B. . S\
Mall me FREE. without obligntion. Sample Lesson and v Rsche
n 64-page book about how to win success In Radio and Wm n
[ ] Televislon—Electronics. (No salesman will call. Please i
. write plainly.)
: ARO wpgweimrarai s diE b
] L TS p—" ]
' L T S S S TP
CItY) “raapiibbrbirotbadal sl ZOne. ... JLA0, . cuiunns . iR

Approved for Tralning under G Bill
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- SYLVANIA NEWS

RADIO SERVICE EDITION

JUNE  Prepared by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa. 1946

RADIO SERVICE MAGIC

The trick is to find yourself on top of the world, happy,
successful —enjoying increased profits as well as the good-
will of your community.

Also—to be accepted as the expert in your field, have a
host of satisfied customers, a fast-growing business that will
keep you on top of the world.

iy

HERE'S HOW IT'S DONE

This redio service magic is done with Sylvania national
advertising—pages of it—that builds goodwill and does a
lot of selling for you.

It’s done with impartial, Sylvania coast-to-coast surveys
that find interesting facts about the radio market, tell you
what the public wants.

It’s done with valuable business and technical aids for
the radio serviceman — finger-tip data to help streamline
your business, assure accurate servicing.

And for the final touch: Sylvania’s complete line of re-
\ ceiving tubes. They mean satisfied service customers—the

l best source for bigger profits.
F ; Your Sylvania Electric distributor has these famous
tubes, plus a long list of aids to your business. Let him

tell you more about this Sylvania magic, and the wonders
it will do for you.

——— ——
{s P
o s f : S "'VANIA j [ J:-
" ; | CO.\T]NU ' [
i ) \‘\ IIVG SURV - { 3 i |
‘ T . ; NIV EYs " . i
'r : - Ay quntd o x ‘l’ %l
’ . CORD - ’f,’hm;/ml/i‘ : > e L o r 2 S/ , i‘ n
\.\S\NESS “purposts B % 2 ( - }
‘;ol ncONE YA + v
e ez i ' f
1o / ” : 0 ,a... ,3:;
b /. e, ¥ 5 |
SYiv |
\ ety 1 WORK-SAVING [\\ ] F ]YL‘IJ \ll“
- j TECHNICAL AIDS e o JEf | R
| i . . FACT-FINDING s RIC
| B — NATIONAL SURVEY$ T
MONEY-SAVING SALES-ASSURING GOODWILL-BUILDING
BUSINESS AIDS RADIO TUBES ADVERTISEMENTS

SYLVANIA¥ ELECTRIC

Emporium, Pa.
MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS
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PLEASE PLACE YOUR ORDER WITH YOUR REGULAR RADIO PARTS JOBBER. [F YOUR LOCAL
JOBBER CANNOT SUPPLY YOU, KINDLY WRITE FOR A LIST OF JOBBERS IN YOUR STATE
WHO DO DISTRIBUTE OUR INSTRUMENTS OR SEND YOUR ORDER DIRECTLY TO US.

and instructions

The Model CA-11 comes housed in
a beautiful hand-rubbed wooden cab-
inet. Complete with Probe, test leads
....... Net price

$] I

Vhe Vew Wodel -1
SIGNAL TRACER

Simple to operate . . . because signal intensity
readings are indicated directly on the meter!

Essentially “Signal Tracing” means following the signal in a radio
teceiver and using the signal itself as a basis of measurement and as
a means of locating the cause of trouble. In the CA-11 the Detector
Probe is used to follow the signal from the antenna to the speaker
— with relative signal intensity readings available on the scale of
the meter which is calibrated to permit constant comparison of signal
intensity as the probe is moved to follow the signal through the
various stages.

Features:
% SIMPLE TO OPERATE — only 1 connecting cable —
NO TUNING CONTROLS.

% HIGHLY SENSITIVE — uses an improved Vacuum Tube
Voltmeter circuit.

% Tube and resistor-capacity network are built into the
Detector Probe,

% COMPLETELY PORTABLE — weighs 5 1bs. and meas-
ures 5" x 6" x 7",

* Comparative Signal Intensity readings are indicated
directly on the meter as the Detector Probe is moved to
follow the Signal from Antenna to Speaker.

Y% Provision is made for insertion of phones,

T Yhe e Wodel 950
TUBE TESTER

SPEEDY OPERATION
assured by newly designed ro-
tary selector switch which te-
places the usual snap, toggle,
or lever action switches.
The model 450 comes complete
with all operating instructions.

S' ” ” ”.
. $3050

Our Net Price..._..

RADIO-CRAFT for

Specifications:

® Tests all tubes up to 117 Volzs
including 4, 5, 6, 7, 7L, Oc-
tals, Loctals, Bantam Junior,
Peanut, Television, Magic Eye,
Hearing Aid, Thyratsons,
Single Ended, Floating Fila-
ment, Mercury Vapor Recti-
fiers, etc. Also Pilot Lights.

® Tests by the well-established
emission method for tube qual-
ity, directly read on the scale
of the meter.

©® Tests shorts and leakages up
to 3 Megohms in all tubes.

® Tests individual sections such
as diodes, triodes, pentodes,
etc., in multi-purpose tubes.

® New typeline voltage adjuster.

® NOISE TEST: Tip jacks om
front panel for plugging in
either phones or external am-
plifier will detect microphonic
tubes or noise due to faulty
elements and loose internal
connections. ’

® Works on 90 to 125 Volts 60
Cycles A.C.

Hew Modet GO0
ELECTRONIC MULTI-METER

A Combination Vacuum-Tube
Voltmeter and Volt-Ohm Mil-
liammeter plus Capacity, In-
ductance, Reactance, &
Decibel Measurements

Specifications:
D.C.\Y.'ll'.V.M. VOLTS: 0 to 3/15/30/75/150/300/750/1500/3000
olts
D.C. VOLTS: (At 1,000 Ohms Per Volt) 0 to 3/15/30/75/150/
300/750/1500/3000 Volts
A.C. VOLTS: (At 1,000 Ohms Per Volt) 0 to 3/15/30/75/150/
300/750/1500/3000 Volts
D.C. CURRENT: 0 to 3/15/30/75/150/300/750 Ma.
0 to 3/15 Amperes
RESISTANCE: 0 to 1,000/10,000/100,000 Ohms
0 to 1/10/1,000 Megohms
CAPACITY: (In MFD) .0005—.2 .05—20 .5—200
REACTANCE: 10 to 5M (Ohms) 100—50M (Ohms)
.01—5 (Megohms)
INDUCTANCE: (In Henries) .035—14 .35—140 35-—14,000
DECIBELS: —10to +18 +10to +38 +30to +58

The model 400 comes housed in a rugged crackle-finished steel

cabinet complete with batteries, two sets of test $ 5 ﬁ5n

leads, one set of V.T.V.M. probes and instructions.
Size 514" x 912" x 107 . ... ... _.... ++e...Net

Dept. R

JUNE, 1945

SUPERIOR INSTRUMENTS Co.

227 FULTON ST.. NEW YORK 7, N.Y.
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REPLACE CAPACITORS T
..3:-1_:5?3 ---Be__tter---gt Less Cost

;f’ ;
> ‘\\ -

® Usc them universally for ALL dry electrolytic
replacements.

® A small supply equips you for ANY job—
any voltage, capacity or capacity combination.

~ T
F i d

L T R

® Order them by name —be sure of getting

NEW CATALOG—JUST OUT! .
B S s coTp st Mgy genuine, factory-fresh Sprague Atoms— the
helpful Sprague catalog ever issued! kind that will not let you down

IContains complete details, dimen-
sions, data, etc.on Sprague Capacitors

and *Koolohm Resistorsforevery ser- ) '
wice, amateur and experimental need. SPRAGUE PRODVU CTIS COMPAN Y
¥Trademark Reg. U. . Pat. Off. . .

SEE US AT BOOTH 132 — CHICAGO SHOW! North Adams, Mass.

JOBBING DISTRIBUTING QRG_ANIZA,TI._O;N FOR PRODUCTS OF THE SPRAGUE ELECTRIC €O,

592 RADIO-CRAFT for JUNE, 1946
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|LET ME TRAIN YOU

mfor RADIO ELECTRONICS & TELEVISION

S
“supply @

FULL RADIO SET §

for SIMPLIFIED INSTRUCTION — PRACTICE & TESTING

Mind training through hand practice
with a FULL RADIO SET . . . that's
the interesting way I'll teach you Radio.
And it’s the latest, most practical
miethod of all to fix in your head per-
manently the essential money-making
Radio_knowledge. The offer I make you
here is the opportunity of a lifetime.
I'Il prepare you easily and auickly for
# wonderful future in the swiftly ex:
panding field of Radio-Electronies IN-
CLUDING Radio, Television, Frequency
Modulation and Industrial Electronics.
Be wise! NOW'S the time to start.
Opportunities ahead are tremendous ! No
Previous experience is necessary. The
Sprayberry Course starts right at the
beginning of Radio. You ean't get lost.
It gets the various subjects across in
kuch a clear, simple way that you un-
derstand and remember. And, vou can
tmaster my entire course in your spare
time . . . right at home.

You Do Practical Experlments

There's only one 7ight way to learn
Radio Electronies. You must get it
through simplified lesson study combined
with actual “shop” practice under the
personal guidance of a qualified Radio
Teacher. It's exactly this way that
Sprayberry trains  you . , . supplying
real Radio parts for learn-by-doing ex-
perience right at home. Thus, you learn
faster, your understanding is clear-cut.

Il Show You a New, Fast Way to Test
Radio Sets Without Mfg. Equipment

The very same Radie Parts [ supply
with vour Course for fraining pre-ex-
perience in Radio Repair werk may be
adapted through an exelusive Sprayberry
wiring procedure to serve for complete.
fast. aocmiate Radio Receiver trouble.

MAIL COUPON AT ONCE!

JUNE,

RADIO-CRAFT

for

MAKE GOOD MONEY IN
a Business of Your Own
«..or a Good Radio Job.

shooting. Thus. under Sprayberry meth-
ods. you do mat have one cent of outlay
for manufactared Test Equipment.

Succeed As a Radio-Electroniclan

My training will give you the broad.
fundamental principles so necessary as
a_background, ne matter which branch
of Radio you wish to specialize in, [
make it easy for you to learn Radio Set
Repair and Installation Work. 1 teach
you how to install and repair Electronic
Equipment. In fact. yau'll be a fully
yuulingd RADIU-ELECTRUNIUIAN,
equipped with the skill and knowledge
to perform efficiently and to make a
wonderful success of yourself.

Read What Graduate Says
“0One Job Nets About $26.00°

“Since last week 1 fixed 7 radios, all
good-paying jobs. and right now I am
working on an amplifier system. This
job alone will net me about $26.00,
As long as my work keeps coming
in this way, I have only one word
to say and that is, ‘Thanks’ to my
Sprayberry training, and I am not
afraid to hoast about it."—ADRIEN
BENJAMIN, North Grosvenordale,
Conn.

DON'T PUT IT OFF!

Get the facts about my training—
now! Take the first important step
toward the moncy-making future of
your dreams. All features are fully
explained in my big. illustrated
FREE Catalog which eomes to you
along with another valuable FREE
book yeu'l! e glad to own.

1946

T V- iy —r -y A |

i et 20 LSO y s
i
' FREE BOOKS |

"How Yo Reod Radio Diagroms and Symbols”

Here's a valuable and wenderfully complete new
book which explains in simple, non-techniecal English

|
£
how to read and understand any Radio Set Dingram. k
i

Provides the auick key to analyzing any Radio eircuit.
Includes translations of all Radio aymbols, This in-
structive volume is yours for the asking—without
obligation. Send for it AT ONCE, and along with it
1 will send you another big ;

free book, deseribing in com-
plete, interesting detail my
Radio-Elettronic training.

RUSH
COUPON
or BOTH,

SPRAYBERRY ACADEMY OF RADIO
F. L. Sprayberry, President
Room 2066, Pueble, Colorado

Please rush my FREE copies of ““Ilow to MAKE MONEY in RADIO

VLECTRONICS and TELEVISION,” and “How to READ RADIO
DIAGRAMS and SYMBOLS.”"
T e S Tt Tt R P e R e TR« T Ago.......
AdUrosS  eii o i inedeshas s s i s N ene e n . o ol S o 8 0 o SEE rasievees ey
: |
L N e i e Y ——— State.........0 .l =
{Mall in envelope or paste on penny postcard) H

593



RADIO

CRAET

¥ AnD POPULAR ELECTRONICS ¥

Incorporating
SHORT WAVE CRAFT TELEVISION NEWS
RADIO & TELEVISION

HUGO GERNSBACK, Editor-in-Chief
FRED SHUNAMAN, Managing Editor
MAJ. M. H. GERNSBACK, Cons'lt'g Ed.
R. F. SCOTT, Technical Editor

1. QUEEN, Editorial Associate

ELMER FULLER, Shortwave Editor
A. PASCALE, Production Manager

G. ALIQUO, Circulation Manager
JOHBN J. LAMSON, Advertising Director
ALFRED STERN, Promotion Manager

4

IN THE NEXT [SSUE

The Transigenerator
Cathode Followers
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A new ultra-high-frequency triode transmitting
tube is being sealed off on our cover this month,
The two halves of the tube are brought together
and heated gradually by rotation over the flames

off

with super-hot flame from the torch in his hand.

Chromatone by Alcz Schomburg from Federal Radio & Tel. photo.
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w how readily YOU can train at
' home for BIGGER EARNINGS

FREE KIT PACKET SHOWS HOW YOU
CAN GET LOTS OF "'LEARN-BY-
DOING' RADIO EXPERIENCE AT HOME
FROM DEFOREST'S THRILLING RADIO

Now—you can see for yourself why DcForest’s Train-
ing does such a grand job of preparing men for a
bright future in one of America’s most promising op-
‘33 portunity ficlds—Radio. and FElectronics. Send the

coupon helow for your free “Kit Packet” plus the big

EXPERIMENTS free book, “Victory For You!” that has helped so
DeForest’s Kit Packetshowshow you canget  '1any to find the way to good pay jobs. You'll be sur-
real Radio experience(rom the many standard Radio partafur-  prised at the opportunitics ahead of FM Radio, Avi-
mahedﬁ'aou with DeForest’s Training. See how you may quickly ation Radio, Broadecast Radio, a profitable Business

build Radio Circuits that work . .. how you may experiment 5 3 <
with Photo Electric Cell‘Magic”., . a 5-TubeSuperheterodyne  of Your Own, Motion Picture Sound Equipment,

Receiver, . . » Radio Telephone and acores of otherfascinating  and Electronics—plus the cxciting futurc possibili-
projecta. §§g "i’;d’ci‘i Ehisans suip trafning at home to ties ahcad of Television, Radar, cte. Train in your
L s e AR 0= spare time at home—or get all of your training in

VETERANS! our Chicago laboratories.

el facvet et S g You Also Get EFFECTIVE EMPLOYMENT SERVICE

you can prepare yourself without Upon completing your training, you get the full benefit
"of DeForest’s Employment Service /}5&

cost foroaF GO&]}) J(())B g‘r BUSI-

NESS WN i :
bR ror that has helped so many men to get ATINENRR

startedin the Radio-Electronicfield. &

DeFOREST'S PROVIDES ALL
3 HOME TRAINING AIDS

o DeVry Movie Projector

and Learn-By-Seeing
Movie Film

Actual Radio Parts
for working out 133

vast Radio-Electronic oppor-
tunity field.
9

experiments

901easonspljer_>ared under DEFOREST'S TRAINING INCLUDES INSTRUC-
the supervision of Dr. TION IN MOTION PICTURE SOUND EQUIP-
IMLRAASIILIN S T | 4 ENT, FM RADIO AND TELEVISION . .

[ I ” .
““Father of Radio. RESIDENTIAL TRAINING IN OUR MODERN
CHICAGO LABORATORIES ALSO AVAILABLE
—~ASK US FOR INFORMATION!

IE._ B. DeVry, President l

jDeFOREST’S TRAINING, INC. I

2535-41 North Ashland Ave., Dept, RC-Cé ]

Chicago 14, Illinois, U.S.A. I

[Send FREE RADIO KIT PACKET and i

"‘VICTORY FOR YOU!” BOOK. i

! Name Age. :

< ; ,\—\’ 5 me IAddma Apt, {

7 . \"ﬂ X //’// 1
% . ’s TRAINING’ INC. |Ciy : Zone. State.

D. o : : ; 0 If under 16, check here If a discharged Veteran of !

e e : ST - CHICAGO 14, ILLINOIS | for specialinformation. z World War II, check. here.]

RADIO-CRAFT for JUNE, 1946 595




ALIKE AS TWO PINS?

Yes, or alike as two telephone handsets made by the
same process. Yet, pins or handsets — no two could
ever be made exactly alike. Dimensions, weight, per-
formance —all vary every time due to variables in

manufacture. How can these variables be controlled?

Back in 1924, Bell Laboratories’ mathematicians and
engincers teamed up to find out, forming the first group
of quality-control specialists in history. They invented
the now familiar Quality Control Chart, designed in-
spection tables for scientific sampling. They discov-
ered that test data mathematically charted in the
light of probability theory were talking a language
that could be read for the benefit of all industry.

Western Electric, manufacturing branch of the Bell
System, applied the new science o its large-scale
production. In war, it was used by industrial and gov-
ernment agencies of the United Nations in establish-
ing and maintaining standards for military matériel.
A Quality Assurance Department, a novelty back in
the nineteen-twenties, has come to be indispensable

to almost every important manufacturer.

Scientific quality control is one of many Bell Labora-
tories” ideas that have born fruit in the Bell System.
The application of mathematics to production helps

good management all over the industrial world — and

furthers the cause of good telephone service.

BELL TELEPHONE LABORATORIES

EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CON-
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERYICE.

RADIO-CRAFT for JUNE, 1946
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Grasp the NEW OPPORTUNITIES in

ELECTRONICS AND
TELEVISIONNOW/

Modern Radio —F M broadcast and reception—
Television — Radar — Industrial Electronics;
power, control, communications—new equipment
and methods demand new technical ability and
experience. Keep up to date with the latest.

TO USE AND

modern Radio and Elsctronie

miniature radio transmitter,

—c¢onduct cathode ray and

pon and get the full detalls
an offer ¢an be mado,

MODERN ELECTRONIC
LABORATORY FOR YOU

Shop Method Home Training

By a Great Established Resident School

bullding cireults and instruments. Yoy may
ufld & fine, long distance MODERN
SBUPERHETERODYNE, slgnal generator,

lator—many other full sized. actual. oper-
ating pleces of equipment and instruments

other experiments. This experimental labor-
atory work advances with your trairing and
you actually Jearn by dolnz. Send the cou-

Gel one of the thoussnds of NEwW
JOBS that demand now technlques and
methods in modern radlo. Gel Four
share of the NEW BUSINESS that
servicing the new sets and equipment
demands. Exberls agree that Radloe
Televisfon and Electronles prescnis the
next great industrial boom!

Radio 1s cxpanding farther and
» faster than ever with great Improve-
ments in reeception. Radar s already
a 2-billlon dollar a year business. No
one knows yet how great the Televlslon
market will be. Electronics touches
almost every walk of lfe—In industry
and in the homo,

TURN YOUR INTEREST IN
RADIO INTO A CAREER THAT
WILL ASSURE YOQUR SUCCESS.
Mail the coupon beloew for o llst of
the great epportunities In this feld—
today and in the near future.

Get the Proper Tralning
The good fobs in Radlo Ejcetronles

KEEP

The very essenceé of National Shop Meth. h wh
od Home Tralning Is EXPERIENGE. You nondl e men who are aguipped fo
got the actual’ experlence by working with

o them. It takes trulning and cx-
Derlence. National Schools, one of the
oldest and best established technleal
trado schools in tho countiry, makes It
possible for you to get this tralning
and oxPerisnce right in ¥gur own home
IN YOUR SPARE TIME.

equipment—

audio oscll-

hundreds of
Learn right! Get

the fatest short

cuts, trade secrets,
straight information.

of how such

Has Done Fo

Natlonal Shop Method Home
Tralning wins good jobs, In-
dependence and securlty qoiek-
1¥. Take the word of Na-
tional men who have estab-
Lished records In thelr favorite
Radlo. Televlslon, or other
branches of Eleetronlcs:
Joseph Grumich,
Lako Hinwatha,
New Jorscy
wrltes: My lat-
<} cost offer was $5,-
by 800.00 as Radio
Photo FEngincer
- . . _but I'm dolng well
where I am now engaged, 1
am decply {indcbted to
tionai. "
Here's 2 state-

ed,
Na-

3
o
=
=
‘e
2
=

*to my training at

Natlonal I was
sclected to  in-
struct In the laboratory work
of Navy and Marincs.*

See What National Training

r These Men!

From 0. K. Ivey,
Wazghington,
D. C.. comes this
endorsement: “*1
heliese  Natlonal
offers thebast
course (0 bo had
+ . . Keep up the good work."”

Rohert Adamsen,
Kearney, Nebras-

Natjonal malntains one of the big-
gest restdent tralning shops and lab-
oratorles In the United States where
instructors, sctentists and engincers are
workIng constantly to improve and ad-
vance training incthods. SHOP METH-
OD 1I0ME TRAINING s a logical
extenslon of this practleal system.

A FREE lesson that shows you how
bractical and s¥stemntic—how sound.
slinple and easy thls new tralning
method ig will be sent you without
obligatlon. You may kecp and use this
lesson as you see fit, FII out and mail
the coupon befow.

Investigate this Proposition

Whero do you stand today in modern
Industrial progress?,\Vhat does the fu-
turo hold for you? You owe Yourself
this opportunity. It may pever come
agsin, With Natlonal tralning YOU
GET AHEAD FAST--you may step
into a good position or start 8 business
of your own, with littlc or no capital,
even before you complete your Natlonal
course.

Fit yourself for a carcer of inde-
pendence. good carnings, a lfetime of
success and sceurlty In one of the fast-
est growlng flelds in the World. But
make up your own mind, Get the In-
formation firet hand. Put your name
nmlodaddrcss on the couron and mall

ay.

Get This Book
FREE

This big book presents the
facts about the field of elee-
tronles and your opportunities
in it together with full infor-
mation ‘about the advanced
National Tralning., Read It
and make up your own mlnd
that National ~ Training  will
eauip you for a great future.
No salesman will call on you
7 from National. The book fs

{ FREE with your sample |eg-
son. Send the coupon or write.

LOS ANGELES 37, CALIFORNIA £5T.1905

MAIL OPPORTUNITY COUPON FOR QUICK.ACTION

Tl Y
e

{Majl in envelooe or paste
on penny post card)

National Schools, pept. RC-6
4000 South Figuerca Street. Los Angeles 37, California

Mail me FREE the two books mentioned in your ad including » samolc leason of wour Purse.
I understand no salesman will call on me.

ka, National
graduate. has two
radio jobs—makes
double pay as a
radio fnstructor
and as englacer at Statlon
KGFW. He writes: 1 am
proud of My Natlomal train-

Ing and mppnreciato the co- § g NAME ................ B el i s, iz B A by may o mewn e 1 e AGErdd abwde s
operative spirit."*

Road what hundrods of other ADDRESS ,...... § o T o AN w1k d B gt P S e
cn:?‘usiuuc sludcntlsT ha;ve

written about Natlonal Train-

fig. Send In  your coupom CITY] b i d B0 I D DO B i m e et bt S s o STATER fisx s s vkl

|

Include your zone number
’---------------------------------u--------------

today.
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Mk. RADIOMA”.

Where Wi
YOU B,

Enjoy Security and Good Pay! Prepare Now with GREI
Technical Home Study Training and Step Ahead of Com-
petiliﬂn into a Good Radio Job! cres orrers you a proved Program

of Self Improvement to Keep Pace with Modern U.H.F. Advancements and
Enables You to Go After - - and Gef --a Secure Radio Engineering Job.

Yes, there are GOOD JOBS . .. for GOOD men! The
easy jobs are gone and once again knowledge and ability
are the requirements for the good-paying jobs. Competi-
tion is opening up. The fight to HOLD good jobs—to
SECURE better ones is just starting. Employers once
again can afford to be ‘“‘choosey” .. . to select the best
man for the best job. In the face of this show-down situ-
ation-—where do YOU stand? CREI graduates are recog-
nized throughout the Radio-Electronies Industry. Your
CREI diploma is the best recommendation for a better job.

CREI, home study training in Practical Radio-Elec-
tronics Engineering can equip you to mneet the require-
ments to hold your job—or advance to a better one. No
matter what your past radio-electronics experience has
been—no matter what your training—you must actually
start anew to gain the confidence born of knowledge. By
adding CREI training to your present radio experience
you can safeguard your future and keep pace with such
new developments as U.H.F. Circuits, Cavity Resonators,
Pulse Generators, Wave Guides, Klystrons, Magnetrons
and other tubes. Are you cquipped to handle them? CREI
is equipped to help you, by providing the know-how and
ability that is required.

Capitol Radio Engineering Institute

E. H. RIETZKE, President
*Dept. RC-6, 16th and Park Road, N. W., Washington 10, D. C.

Branch Offices:
New York {7): 170 Broadway
San Diego (1): 316 C Street

Chicago {2): 30 N. LaSalle Street
San Francisco (2): 760 Market Street

In our proved method of instruction, you learn ‘not only
how but why! Easy-to-read-and-understand lessons are
provided well in advance, and each student has the benefit
of personal guidance and supervision from & trained in-
structor. This is the basis of the CREI method of training
which many thousand professional radiomen have com-
pleted since 1927. CREI courses were used during the war
to train thousands of Army and Naval radio technicians
for the U. S. Signal Corps, U. S. Navy and U. S. Coast
Guard.

It's up to you now to decide your course. What you do
today will be the answer to where you will be in 1950
and the vears after. It costs you nothing to read the
interesting facts ., . .
to learn how CREI can
help you enjoy the se-
curity youwant . . . the
better-paying job that
can be yours. Write for
particulars now! CREI
training for Veterans
is approved under the
“G.1." Bill.

* WRITE
TODAY for
FREE

"Your Opportunity in the
New World of Electronics”

® Tells how CREI Courses can bo
adapted to your partieniar neods.
It you hase had professional or ama-
teur expericnce—let us prove to you
that we have something you need
to quallfy for a better radio Job. To
help us to intelllgently answer Your
inquiry—PLEASE 8STATE BRIEFLY
YQUR BACKGRQUND OF ¥X-
PERIENCE., LEDUCATION AND
PRESENT POSITION.
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JOE MACUERK'S
STICKING HIS
FINGERS IN HOT
TELEVISION SETS
AGAIN!

Maintenance
Magazine.

LAST TIME

_ THE BOSS SWORE
HE'D CUT JOE'S
SALARY AND BUY

te
"RADIO ol o %“
| ‘ \ MAINTENANCE" Speait %
| 7 i
| Ve Tomnza N f P

Articles monthly on:

Please send me

® Television — AM — FM L RADIO MAINTENANCE
® Public Address Systems [J For 1 year 2.00
® Test Equipment ~ Tools — Service Kit (J For 2 years 3,00
® Shop Layout — Service Bench NAME
® Trouble Shooting OCCUPATION
® Businefs News ; ADDRESS
Radio Maintenance o
" ZONE. STATE

is not sold on [] CHECK ENCLOSED*

newsstands (J BILL ME LATER

*NOTE: By enclosing poyment,
thus eliminating billing expense

i RADIO MAINTENANCE MAGAZINE
7 { WE WILL ADD ONE 1
460 BLOOMFIELD AVE., MONTCLAIR, N. J. ONE ISgur e

L._.,.._.‘, = . a i U G GlY B B am I GE e
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RESISTANCE RANGES RIGHT AT YOUR FINGERTIPS
EASY TO TELL AT A GLANCE!

HERE'S SOMETHING NEW—The RESIST-O-GUIDE, a prac-
tical aid in resistor range identification for every Radio
Serviceman, Ham, Electrical Designer land Electronic

NEW. ..
HANDY...
. QUICK...
~ ACCURATE...

Engineer.

To use the pocket size RESIST-O-GUIDE simply turn
its three wheels to correspond with the color code on any
composition-type resistor—the standard RMA range is
automatically and -accurately indicated. Readings are
direct . . . no cumbersome calculations! Or, turn the
wheels to indicate any desired standard range, and you
are immediately shown the correct color coding.

The RESIST-O-GUIDE is convenient and accurate—and
varnished for durability. To get the RESIST-O-GUIDE
contact your IRC distributor —it’s not sold elsewhere.

p\QJ.\:LAX-O - &.uldfb
10¢ at all IRC Distributors

&\\W TOR P”fg*#
/)

S

i

&
s

'INTERNATIONAL RESISTANCE CO.

401 N. BROAD ST., PHILADELPHIA 8, PA.

Canadian Licensee: International Resistance Co., Ltd., Toronto
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By HUGO GERNSBACK

WHY THE TUBE SHORTAGE?

The present tube situation is one of great complexity

a number of communications from radio deal-
ers and service people. The following is.a good
example:

DURI-NG the past few months we have received

Editor, RADIO-CRAFT:

“If I were running a radio magazine serving the
Serviceman, I would try to find out WHY the tube
situation today is worse than it was during the war
and inform the serviceman and the public just what
IS the truth.

“It would seem to me the customer, who supports
the radio industry, should have first call on tubes,
not the factory, who would only sell them more
radios when they have enough and all they need is
tubes to make them work.

“When so-called radio tube companies advertise
batteries, pilot lamps, ete., and avoid mentioning
RADIO TUBES which is their main article, I
KNOW something is rotten. We don’t WANT pilot
lamps, batteries, what we NEED IS TUBES!
TUBES!! TUBES!!!

“They were d—n glad to sell us tubes in prewar
years when the factories gave them next to nothing
for them, but now, there must be a black market,
with greasing, etc., to get the tubes that the public
needs.

“They promised great things when the war was
over, or is it?? Is the army still taking most of the
tubes? Is that what they feed the men? Every ad
you see has something else, but no TUBES.”

CHAMBERS & SON,
RADIO REPAIRS,
Upper Darby, Pa.

RADIO-CRAFT contacted a number of radio tube
manufacturers, among them the largest in this
country, and has gathered some information on the
subject, This may serve to explain the present acute
shortage and give an indication when it may be
relieved,

To begin with, officially the war is by no means
over. Very large numbers of troops are still gathered
in many former war theatres from Europe to the
Pacific. The Army, Navy, and auxiliary forces still
maintain in use for communication purposes a great
deal of radio equipment. They still consume large
quantities of radio tubes, be it for new and
more modern equipment or for replacement pur-

poses.

‘Then, too, new trainees are still being inducted
RADIO-CRAFT for JUNE, 1946

into the various services. Routinely they require
large amounts of radio equipment. The Navy also
still has a sizable portion of equipment afloat mak-
ing it necessary to use practically all its shore radio
installations. Naturally the military not only uses
up millions of radio tubes, but also has priority on
such matériel.

Strikes in many industries have slowed up many
manufacturers — among them radio tube manufac-
turers. They have not as yet recovered from this slow-
up, though the condition is being relieved slowly as this
is written.

The complexities of modern radio tube manu-
facture is another reason given for the slow-down
in tube production. Manufacturers have many di-
visions, or “units,” which process different stages of
production. Thus we have glass-blowing units, ex-
haust units, assembly units, etc. According to tube
manufacturers contacted, present-day inefficiencies
or shortage of certain supplies may cut output of a
single unit as much as 20 percent, thus creating a bot-
tleneck which may hold up other units which are not
in themselves suffering from inefficiencies or scarcity
of materials. )

A rather large percentage of all labor employed in
the production of radio tubes goes into the “mount.”
This term describes the already assembled part of the
tube, comprising cathode, plate grid, ete., which is put
together before the envelope is put on and the tube is
ready for exhausting and sealing.

To obtain sufficient labor, during the war, it was
necessary for tube manufacturers to establish so-
called “feeder plants” in localities where quantities
of skilled labor was available. These plants in many
cases were relatively distant from the main fac-
tories, and their establishment and operation in-
creased costs to a point that — now the war is at
least unofficially over and the manufacturer has to
face O.P.A. price regulations and a competitive
market — consideration had to be given to closing
them.

Let us now turn to the present receiving tube
market, as compared to the prewar market. Prior
to the shut-down of radio receiver production in
1941, the radio industry used approximately 100
million tubes for equipping their new radio Te-
ceivers,

At that time the average requirement per set
was 5% tubes. The replacement market in prewar
years averaged one out (Continued on page 652)
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A METAL LENS which focusses ra-
dio waves as a glass lens focusses light
is expected to fill an important role in
microwave relay systems.-Similar units,
developed secretly for military use, dis-
tinguished themselves in comparison
with older types of radio wave directors.

The new lens was designed and de-
veloped by Dr. Winston E. XKock and
his associates of Bell Telephone Labora-
tories’ technical staff.

It operates on a principle roughly
akin to that of a simple convex magni-
fying glass. The action of the glass is
to delay the advancing wavefront by an

N
LIGHT WAVES (R ©

Light waves slowed down by the convex glass
lens and radio waves speeded up in the con-
cave metal lens are bent in the same manner.

-—— LENS

R

¥
A ﬁ{zﬁt"w

RADIO WAVES  @bDY -
amount that is greatest at the center of
‘the lens, where the glass is thickest, and
least at the tapered periphery. As a
result, the wavefront is reformed and
headed so as to converge toward a
_point. This change in the velocity of a
wavefront is a fundamental principle
cf all lenses.

Since radio waves are of the same
electromagnetic nature as light waves,
it has Dbeen known theoretically for

GBI

some time that radio lenses on this
principle might be built. Previous to
the advent of microwaves, there was an
insuperable obstacle in the very much
greater length of radio waves, which
in .the commercial broadeasting band
range from an eighth to a third of a
mile. For a lens to be effective, it should
have a diameter of at least several
times the wavelength. This would have
meant a lens almost a2 mile wide.

It was in pondering this problem that
Dr. Kock thought back to waveguides,
those hollow tubes which one of his
colleagues had devised some years earli-
er to conduct microwaves and which,
in war, were to play so vital a vole in
supplying a physical channel for radar
signals.

It was known that radio waves under-
go a speeding up, or increase in wave-
front velocity, when they pass along
such a tube or between metal plates and
that the total advance of the wave-
front could be fixed by contrelling the
length and contour of the plates and the
distance between them.

It occurred to Dr. Kock that an ar-
ray of metal plates could be designed
to focus radio waves just as effectively
as a solid lens might focus them if due
regard were given to the fact that the
edges of the wavefront would be ad-
vanced rather than retarded in transit.
Such a structure would also be easier
to build, move and maintain than an
equivalent solid lens type.

(Continued on page 651)
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" This large metal lens concentrates radic waves more sharply than can any other director.
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CAPACITOR manufacturing methods
may be revolutionized by a machine dis-
covered in Germany and now brought
to the United States for study, it was
announced by the Department of Com-
merce last month. :

This new machine, a development of
the Robert Bosch concern, of Stuttgart,
Germany, produces paper condensers
without the conventional metal foil.
The plates of the condenser are formed
by coating the sides of the paper with
a very thin layer of vaporized zinc. This
machine may be expected to reduce the
production costs of paper condensers by
twenty percent.

V-2 ROCKETS, equipped with radio
apparatus, will give scientists new in-
formation on our atmosphere up to a
height of 100 miles, according to in-
formation released last month by the
Army Ordnance Department. The rock-
ets, taken from a captured German fac-
tory, will be equipped with apparatus to
register and transmit information con-
cerning temperature, pressure and other
meteorological information, as well as
reports (velocity, acceleration, altitude)
on the progress of the rocket itself.

The V-2 is expected to reach a speed
of 3500 miles per hour, and will land
cighty-seven miles from the starting
point. The flight will take seven minutes,
and is expected to collect enough data
in that time to keep a group of scien-
tists busy for several weeks. The Army
Ordnance Department expects to gain
from it information on rocket flight
which may be of great value in design-
ing future aerial projectiles.

RADIO-CONTROLLED crewless air-
planes will “watch” the atomic bomb
tests over Bikini, the Navy Department
stated last month. The planes, four in
number, will fly at different levels into
the turbulent air storms created by the
blast.

They will carry devices to capture '

samples of the gases created by the
blast and to record radio activity and
other characteristics of the churning air
mass.

Guide planes, bearing live crews, will
fly 12 to 30 miles from the atom blast,
thus being outside the danger area, the
Navy Department reported.

BRITISH TELEVISION will resume
war-caused interruption of almost sev-
en years on the seventh of June at 3:00
pm, a British Broadeasting Co. notice
announced last month.

Pre-war practices, including the 405-
line standard will be used. Thus pre-
war receivers can be put into action with
no modification, the report stated.
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MORE FM receivers were urged by the
FCC, after a survey of manufacturers
made last month. The eighty-four com-
panies covered in the survey reported an
expected output of 1,800,000 FM receiv-
ers for 1946. In addition, they expected
to make converters and adapters num-
bering something less than 100,000, as
well as 50,000 combination FM, tele-
vision and broadecast sets.

Pointing out that applications were
on hand for 834 FM stations, the FCC
urged that manufacturers revise their
production schedules to increase the
number of FM sets,

RADIO SET PRODUCTION for 1946
will fall “far below” the FCC predic-
tion of twenty million receivers, stated
J. D. Secrest of the RMA publications
bureau last month.

Calling the FCC report “a lot of
wishful thinking,” Secrest said the esti-
mated volume for the first quarter of
this year is only two and one-quarter
million. While it is possible that produe-
tion might hit two million sets a month
by mid-summer, he added, the FCC fig-
ure definitely will not be reached, due
largely to component shortages and an
OPA bottleneck.

The Commission’s estimate was near-
ly 50 percent higher than the peak
pre-war year, 1941, when receiver out-
put was 14 million.

“SPY RADIOS* picked up at various
points in occupied Italy, were revealed
last month to be ordinary radiosondes,
released by American meteorological
services and plainly marked as U. S.
Government property,

A pint-size spy scare had been
aroused before the true nature of the
mysterious instruments was revealed,
and at least two European powers were
accused by opposing factions of under-
cover intervention in Italian polities.

The scare reached even to the United
States, and reputable American papers
pointed out solemnly that the trans-
mitters were of the “tiny type suitable
for agents inside enemy lines.” The
label “Notice to finder; this instrument
belongs to the United States Govern-
ment,” according to the same souree,
“signified only that it is pretty certain-
ly not Americans who are dropping the
radios, as there could be no conceivable
reason for the Americans or British to
use that method to distribute any radio
apparatus they wished to distribute in

_Italy”

From the description, the radios were
very standard radiosonde apparatus,
and apparently could not have been
turned over to technical personnel for
inspection, as the barometer and hy-
grometer, contained in each, as weil as
the highly special switching system,
would have identified them immediately.

RADIO-CRAFT for . JUNE,
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COMMUNITY radio broadeast tow-
ers may become the rule in the future,
according to engineers of the Federal
Telephone and Radio Corporation, who
started construction of such a unit at
Nutley, New Jersey, last month.

The Nutley tower will be experi-
mental. It will house as many as twelve
FM sending units on different channels,
six color and four black-and-white tele-
viston transmitters, six police radio
networks serving as many different
communities with signals, as well as
experimental pulse - time - modulation
transmitters for beamed-radio links to
other cities miles away.

The tower will, its builders hope, be-
come a center of experimental work on
mierowaves from which much of the
services of temorrow will spring. The
waves from the 300-foot structure will
run the gamut of the high frequencies
from the “medium hundreds to the many
thousands of megacyeles.”

Two strong arguments favor the
community arrangement. Joint finane-
ing would make better facilities more
feasible, and the tower could be put at
the location giving the most effective
coverage of the area served (ideal spots
are not too plentiful in most commu-
nities).

TELEVISION links between Moscow
and Leningrad and separate studios
in the cities of Kiev and Sverdlovsk
are planned for the near future, a
report from Moscow announced last
month. Soviet radio experts expect that
by 1950 thousands of Russian sets will
be receiving television in full natural
colors.

Television broadcasts now are made
twice a week to an area within thirty-
five miles of Moscow. Daily broadcasts
are expected to start this year. Clarity
and reception have improved and by
next year should equal the quality in the
United States, the Television Center
said. Only ane-color broadeasts now are
attempted, but equipment is being de-
veloped for colored showings.

ELECTRONIC night sight reduced
the infiltration menace in the Pacific
war theatre, it was revealed last month
by R. H. Frye of the Electronic Labora-
tories, Indianapolis.

The device (known as a “snooper-
scope”) looks like an ordinary short
telescope such as may be seen in various
sighting devices, with an additional
disc-shaped object mounted just below
it. The disc is in reality a very power-
ful infra-red lamp and lens, projecting
a beam of invisible “black light.”

The infra-red rays, reflected from ob-
jects in their path like ordinary light,
operate the receiving end of the instru-
ment. Though this looks like an ordi-
nary telescope, it is more like a television

The portable Snooperscope and power supply.
A modified form of the instrument, called a
Sniperscope, attaches directly to a carbine.

tube. Only the lens at the front of the
tube is a real optical device. The re-
flected infra-red rays are picked up by
this objective lens and focussed on the
image tube, causing a photo-sensitive
screen to emit electrons in direct pro-
portion to the intensity of the invisible
rays,

These electrons proceced down the
tube, accelerated by high-voltage elec-
trodes, and strike an ordinary fluores-
cent screen at the other end, causing it
to glow and thereby producing a visible
image which reproduces faithfully the
details of the original seene. Thus the
rays pass through three stages—beams
first of infra-red “light,” then of elec-
trons, and finally of visible light—be-
fore reaching the eye of the beholder.

All power for the apparatus is sup-

(Continued on puge 651)

The figures coming out of the dugout are quite invisible to unaided night-adapted eyes.
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TELEVISION FOR TODAY

Part I— Some Fundamental Principles

KNOWLEDGE of fundamental
radio principles is definitely
essential to an understanding
of television. The theory and

operation of standard broadcast sound
receivers is now well known. This does
not imply that an automatic transition
to modern television ecan be made, in
spite of the number of similarities be-
tween the twe systems. Many circuits
are entirely new and different. It is the
purpose of this series to help bridge
the gap between the already well-
known facts of radio as manifested in
broadcast transmission and reception of
today and the lesser-known features of
tomorrow’s television.

Courtesy Belmont Radio Corporation
Postwar television receiver with 7-inch tube.

Before we attempt any comparison

of the two systems, let us determine

briefly what components form a com-
plete television system, from the trans-
mitter at the broadcast station to the
receiver in the home.

First, there is the scene to be tele-
vised. This scene must by some means
be converted into an equivalent electri-
cal pattern, thus rendering it suitable
for transmission to our receiving an-
tenna. In the sound transmitter, a mi-
crophone is the converter. In the tele-
vision system we employ a camera
tube. Within this tube the incident light

rays from the scene are brought to fo-
cus upon a photosensitive plate. The re-
sulting physical actions produce a
charge distribution on the plate sur-
face that is suitable for conversion into
electrical currents, known as the cam-
era signals.

Second, there is the preblem of how
these electrical currents are to be
utilized.. As every photographer knows,
a negative is nothing more than a col-
lection of tiny silver compounded
grains which have been acted upon by
light. In the television camera, much of
the same situation exists. The focused
light has produced a change in each of
the photosensitive globules deposited
on its plate. Now we must dissect the
image in order to transmit it. We could,
if we wished, connect a complete trans-
mitting circuit to each eclement
‘(globule) and send the entire picture at
one time. This would prove far too dif-
ficult. Much simpler in practice is the
method whereby an electron beam
scans across the image in a series of
525 horizontal lines. These follow in a
predesigned order and are reconstruct-
ed in identical manner at the receiver.
Thus the image 1s broken down at the
transmitter, sent in fragments and then
reassembled at the receiver.

This method of transmission poses
yet another problem, that of synchroni-
zation. As long as we are sending the
image in a series of lines, some form
of identification must be inserted, along
with the signal, to indicate to the re-
ceiver just where one line ends and the
next begins. Failure to keep both the
transmitter and the receiver in step
would render it impossible to reproduce
an identical image at the receiver.
Synchronization is accomplished by in-
serting a series of pulses into the tele-
vision signal at the end of each hori-
zontal line. We have one set of pulses
for the end of each horizontal line and

Milton S. Kiver was born in
New York on November 5, 1918,
just a trifle too late to moke the
first World War. Became interested
in radio as a hobby and as a result
majored in Physics and Mathe-
matics in college. After graduation
and severnl years of odd jobs in
radio, became associate instructor
in radio cngineering for the Army
Air Forces. From here to llinois
Institote of Technology and thence
to the Navy for 27 months in the
radar program. At present”on the
cnRinecring staff of American Tele-
vision Laboratories of Chicago.

Mr. Kiver is author of numerous
articles in technical publications
and of two bhooks, “UHF Radia
Simplified” and *“Television Sim-
plified.”

another set of pulses, known as the
vertical synchronization pulses, to
bring the electron scanning beam back
to the top of the image after the bot-
tom line has been traced out.

During the short intervals of time
that the synchronization pulses are noti-
fying the receiver circuits to move the
beam into position for the following in-
formation,. 4 blanking pulse is also ac-
tive. Its purpose is to prevent the elec-
tron beam from reaching the viewing
sereen. Without this precaution, we
would actually see a trace as the beam

‘moved from the right-hand part of the

image to the left-hand side for the start
of the next.line. Since no signal is being
(Continued on page G38)

Fig. |—The comglete video signal for one line. The high
points are synchronizing pulses. All values are reversed at
ihe grid of the cathode-ray viewing tube,

Fig. 2—The vertical pulse contains harizontal pulse components,
as shown. The whole pulse is in. the blacker-than-black region,
and- mekes no trace on the screen.
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By 1 QUEEN-

FM CARRIER STABILIZATION

Part I1— Western Electrie, Westinghouse, RCA Circuits

HE previous article described the

need for eontrol of the center fre-

quency of an FM transmitter and

showed that direct crystal control
is not possible. Several commercial con-
trel systems were discussed. Others are
described below,

A small but effective unit is responsi-
ble for carrier control in Western Elec-
tric FM transmitters. The heart of the
system is a small induction motor which
controls the tuning condenser in the
plate circuit of the oscillator. The lat-
ter frequency is approximately 6 mc,
which is multiplied by 16 (doubled four
times) in succeeding stages to reach the
new FM broadcast band of approxi-
mately 100 me.

A portion of the 6 mc oscillator out-
put is fed to frequency dividers which
reduce the frequency by a factor of
1024 and therefore produce a fre-
quency between 5377 and 6586 cycles,
depending upon the assigned carrier. A
crystal oscillator, operating on this
same frequency, is also used.

These two frequencies are applied to
the stator windings of an induction
motor such that the beat frequency
between them acts to turn the rotor.
Thus, when the station is exactly on its
correct frequency the motor is station-
ary, but if there is a drift in either direc-
tion, the rotor experiences a torque in
the corresponding direction. The motor
can take care of a change of about 50
cveles per second, equivalent to about
50 ke per second at the oscillator.

Because of its inertia, the rotor is
not actuated by the relatively rapid
modulation changes, but the more grad-
ual oscillator drifts are promptly cor-
rected.

WESTINGHOUSE CIRCUIT

These circuits are based on methods
of pulse generation and control which
were developed during the war in con-
nection with radar. As in other systems
a crystal-controlled reference frequency
is used as the standard with which the
signal frequency is compared. The mas-

ter oscillator frequeney is 1/9 that of
the assigned carrier., The reference
crystal frequency, temperature con-
trolled, is equal to one-half of the m.o.
frequency and its seeond harmonic is
therefore used for comparison.

The output of the reference fre-
quency F. is divided into two parts.
One is. advanced in phase by 45° .and
the other retarded by the same angle.
Each is mixed with FM oescillator
output (Fs) in a separate 6SA7 tube.
(Fig. 1). As a result, the beat frequency
output of each mixer tube is displaced
by 90° from the other. When the signal
frequency (F.) is the greater the out-
put at B leads A by 90° and it lags by
90° when the crystal frequency is great-
er. When the two are equal there is no
beat frequency. (See Fig. 2.)

The output of A actuates a direct-
coupled multivibrator (Fig. 3), which
amplifies and flattens the peaks of the
sine waves. Because the tubes are great-
ly overloaded, the flat portion of the
square waves is reached at about the
time the sine wave passes through zero.
The square waves are transmitted
through an integrating R-C circuit
which limits the horizontal or con-
stant portions but passes the sharp
changes in voltage. As a result, voltage
pulses appear across each vresistance
with points D and E out of phase. The
pulses are drawn for two conditions:
F,>F. and for F.<F=s.

A 6H6 pulse detector (Fig. 4-a), now
receives the pulses and also the sine
wave output of mixer B. The tube is
biased just beyond the peak value
of the wave. As
shown in Fig. 4-b,
the pulses add or
subtract from the
sine waves, depend-
ing upon whether
the FM oscillator
frequency drifts
higher or lower and
upon which di-
ode plate the
measurement is

!_.. o
|

Fs +45° F ;
PHASE RAl MIXER | |
SHIFT A

Fg> Fp

f —45° R
BLY mhase | ppg] M
SHIFT 8

OQUTPUT MIXER A

OUTPUT MIXER B8
Fig. I, left and Fig. 2, right—Westinghouse circuit, first stage.
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made. Because of the bias voltage there
will be either no output at all or merely
the pulse output, depending upon wheth-
er they oppose or aid. Note that the out-
put of B appears in the same phase at
F and G.

The next stage consists of four
charging rectifiers designed to charge

+250

FROM

fﬁ e

Y

— E

AP

VOLTAGE AT POINT C
Fig. 3—The multivibra-
tor produces pulses, to
be combined with the VOLTAGE AT POINT D

output from Mixer B in
the rectifier stage. _H_rl_

Fs>Fp  vOLTAGE Fs<FR
AT POINT €

or discharge the condenser C accordmg
to polarity of the pulse input. These
rectifiers are shown in Fig. 5-a and also
at the lower right of Fig. 6, the com-
plete schematlc, including circuit parts
as is shown in Figs. 1 to 5. Since curren?
can pass through the input condensers
(Continued on following page)

b et ey,

This little motor is the heart of the Western Electric stabilizer.
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§n either direction because of the full-
wave connection, the rise in the pulse
will produce current in one direction,
and the corresponding fall reverses the
current. Results shown in Fig. 5-b are
for a condition in which the FM oscilla-
tor is first lower than the crystal fre-
quency and then drifts to a higher value.
Referring back to Fig. 4, it is seen
that the voltage pulses at H are re-
sponsible for current at K, but that as
the frequency drifts upwards this cur-
rent disappears and instead current
flows at L, due to
3 veltage pulses at

6Ho J (in Fig. 5).
K Current
through M and N
can only flow in
one direction, evi-
dently upward in
cach. Therefore

: 6H6 current at M
T WA—— NEGATIVE must raise the po-
quisur | BIS tential across C.

MIXERB Likewise current

‘ at N lowers the
condenser volt-
age. These are

VOLTAGE AT POINT F shown in Fig. 5.
|| Since there is no

bleeder resistance
across C (Fig. 6)
its voltage is gov-
erned only by the
frequency differ-
ence between the
two oscillators.
The voltage
across C changes
the grid voltage -
of a 6SL7 cathode
follower in such
a way that the
bias voltage for
the modulator
control tube is va-
ried. Changing
the grid voltage
(of the 6SLT)
thus changes the
current through
the control tube
(Fig. 7), and this
affects the equiv-
alent resistance

6SA7

YW\

VOLTAGE AT POINT G

Sy

VOLTAGE AT POINT H

I s>Fp I fg < F

F
b VOLTAGE AT POINTJ

Fig. 4—The rectifier.

of the two 6H6 modulator tubes. Each
diode shown is really twe sections of
one tube connected in parallel. The re-
sistance variation changes the frequen-
cy of the oscillator tubes in a direction
to correct for their drift.

This system eliminates all moving or
critical parts. Except for the oscillator
tank it does not contain any tuned cir-
cuits. Even tube aging does not affect
the operation, since they are used merely
as electronic switches and do not operate
on the critical portion of their char-
acteristics. Carrier deviation is held to
a maximum of *1000 cycles, far below
that permitted.

RCA "DIRECT" FM

Some of the principles previously de-
sceribed are used here, but under differ-
ent conditions, For example, a two-phase
motor controls the tuning and a ref-
erence crystal oscillator is also part of
the circuit. A two-phase output. is ob-
tained from the latter by means of two
balanced modulators.

The FM modulated oscillator tube is
a 6V6 operating within the range 4.5-6.0
me, which is divided by 240 in four
stages. These stages use the so-called
lock-in circuit developed by Beers, as
shown in Fig. 8. A tuned circuit must
be used but it results in a mueh better
wave-form than that of a multivibrator
and therefore does mot require filtering.
The lock-in range holds for frequencies
within *5 percent of the desired sub-
harmonic. Tuning is accomplished by an
iron slug within the coil.

The reference crystal oscillator oper-
ates within the convenient range 94-125
ke, and a divider (by 5) brings it down
to the same frequency as obtained from
the FM oscillator. The divided crystal
frequency is now (Fig. 9), applied
across two phasing circuits which causes
the outputs to differ by 90°, and these
together with the divided FM oscillator
frequency are connected across two
balanced modulators. As in the previous-
ly described system, the output will be
two-phase current with a 90° difference.
Whether one phase leads or lags the
other is determined by whether the FM
oscillator is less or greater than the
correct frequency. Thus, the motor ex-

OSN7 BSN7

T 1
CURRENT AT POINT K

_ WA
e +250\4<—-\Iv\v—_|“E—\"~A

.
mﬂ:%

A

periences a torque in the proper direc-
tion and its magnitude depends upon the
correction to be made.

The induction motor can start with

-as high as 1000 cycles per second input.

To eliminate friction and lost motion,
the tuning condenser is mounted direct-
ly on the shaft. At no time is the rotor
required to turn over more than *=45°
to provide full frequency correction. The
windings are of sufficiently high im-
pedance to be operated directly in the
plate circuits of the four 1614 type
(equivalent to 6L6) motor (modulator)
tubes. Therefore all frequencies down
to d.c. may be transmitted.

Frequency modulation is accomplished
by the direct system using a reactance

CONTROL TUBE ~ MODULATOR TUBE

MODULATOR
GRID
BIAS

10 OSCILLATOR TUBES

Fig. 7—Phased output to final control tube.

tube. This method is simple and is well
known and used by amateur FM sta-
tions. Its principle is as follows. The
reactance tube is connected in parallel
with the oscillator tank, with a 90°

6AC7

AS A TRIODE
f/n

LOCKED- IN 0SC. » 5

FREQ. DIVIDER =
Fig. 8—Circuit of lock-in frequency divider.

phase shift applied between its plate and
grid. (Fig. 10.) As an example, a con-

‘denser may be used between plate and

grid and.a resistance between grid and

cathode. If the magnitude of the latter

may be neglected in comparison with
(Continued on page 637)

16517 6H6LL

+250V
VW —>

6H6

—> +250v

JiLy F 3 £$|
LY
LI
CURRENT AT POINTL 6SA7 LB o=
1| XTAL osc.1 ‘ - AW
CURRENT THROUGH M b - l A ke by
- L3 2 a5y
CURRENT THROUGH C T 5 ) 4
= s T 1 :
VOLTAGE ACROSS € MODULATOR _f= ‘ 5oV
b GRID.BIAS ™=

Fig. 5 |above) and Fig, 6—Condenser C in Fig 5 is the one so marked in the 6H
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& output to the 65L7 grids (bottom row of tubes, Fig. b).
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THREE-CHANNEL AMPLIFIER

A 15-Watt Unit with Individual Control of Eaeh Channel

E must never lose sight of

the fact, in considering the

construction of any sound

apparatus, such as an ampli-
fier of frequencies in the musical range,
that it is the ear which judges the ex-
cellence of the instrument—absolutely
without appeal. It is therefore indis-
pensable to examine the conditions un-
der which that organ functions, to adapt
our sound equipment to it in the best
possible manner.

The sensitivity of the ear varies as a
function both of the frequency and in-
tensity of the sound. If we consider very
weak intensities, the ear hears medium
register sounds much better than basses
or high-frequency notes. At medium in-
tensities, all the frequencies are heard
equally well, and for very loud sounds,
the basses and highs are perceived
with greatest intensity.

THE CURYE OF AN AMPLIFIER

It appears from the considerations
above, that the principle that leads to
giving an amplifier a linear frequency
curve is completely illogical. It is neces-
sary to so design the equipment that the
listener will hear the sounds repro-
duced under conditions which approach
as close as possible those of listening
directly to the sound source itself.

Let us take, for example, the case of
a symphonic orchestra. If the listener is
in his orchestra seat in the auditerium
where the orchestra plays, he hears the
music at such an intensity that his ear
perceives it with the same relative sensi-
tivity over the whole range of musical
frequencies. But if he hears the same
program over his radio or from records,
through a loud speaker in his own liv-
ing-room or bedroom, it is obvious that
that intensity will not be as great—the
size of a private room being considerably
smaller than that of a concert hall. If
he turns up the volume control to get
the same sound level (which is possible)
the neighbors with different musical
tastes—or those who desire the sleep of
the just—will not be slow in protest-
ing energetically. He will therefore reg-
ulate the volume to a sound level rath-
er on the weak side.

It is then that the ear registers its
discontent with this “sound rationing”
by refusing, as just pointed out, to hear
the low and high notes with the same
force as the frequencies in the middle
of the audible spectrum. But, if our
critical listener is clever and especially
if he construets his own amplifier, he
will design it with such a response curve
that it overamplifies the highs and the
basses relative to the medium frequen-
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cies, to exactly the same extent as the
ear tends to weaken them. He thus does
his own ears a good turn, at.the same
time restoring the musical equilibrium.

THE DESIRED AIM

To establish the response curve of
which we have just spoken, it is neces-
sary to know that of the ear. That curve
has been traced by the physicians and
physioclogists, who have established it by
the average of several thousands of in-
dividual cases.

Since the amplifier is destined for the
pleasure of one sole listener, it may well
happen that the particular ear in ques-
tion will be very different from the
“average ear.” Therefore it is infinitely
preferable to permit the user to adapt

6F5

the amplifier response to his own needs
and tastes.

It is with this idea that the amplifier
here described was conceived. It has
three channels, one for each band of fre-
quencies: bass, medium and high, the
amplifier for each channel being con-
trollable independently of the others.

DESIGN AND CONSTRUCTION

We shall' serupulously aveid the hack-
neyed deseription of : “the tube A, plate
of which is coupled to the grid of tube
B through the blocking condenser C,
etc.,” refusing to consider the reader
so benighted that it is necessary to
point out that which he can see clearly
in the accompanying schematic drawing.

{Continued on page 642)
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HIGH-POWER U.H.F. TUBE

Triode Penetrates Far Into the High-Frequency Spectrum

OLOR television owes much to
wartime radar, for the high-fre-
quency triodes represented by the

© 6C22 were developed originally as

radar transmitter tubes. The 6C22 it-
self is a modification for continuous-
wave operation of an older radar tube
known as the L6Q0E. This tube was
capable of delivering pulses up to a
peak power of 25 kw, but was not al-
together suitable for non-pulsing appli-
cations. The 6C22 was then developed
by engineers of the Federal Telecom-
munications Laboratories for continu-
ous duty. Working as an r.f. amplifier,
it is capable of power outputs of 600
watts at frequencies up to 600 mec.
The tube is of remarkably small size
for its output, as will be seen from the
cover picture and the illustration on
this page. Such economy of dimension
is necessary for operating at the high
frequencies for which it is employed. In-
ternal construction may be seen in
Photo A. The squirrel-cage structure in
the left-hand portion is the grid. It con-
sists of thirty-two .008-inch diameter
wires spot-welded to and supported by
a low-inductance cone, which is attached
to the grid ring, seen just above the tube
base. The anode is made from a solid
copper cylinder. In one end is a cavity
into which the grid fits; the other or
water-jacket end is slotted. Spacing be-

608

tween the grid and anode is very close—
this being another feature necessitated
by the high frequency at which the tube
is to work.

The filament of a high-power, ultra-
high-frequency tube presents special
problems. Due to transit-time effects,
not all the electrons emitted by the fila-
ment or cdthode when the grid is posi-
tive reach the anode. Many return to
the cathode space-charge region. This
causes a decrease in anode current and

CHARACTERISTICS, 6C22

Filament Thoriated Tungsten
Filament Volts 65
Filament Amperes 18
Amplification Factor 9
Mutual Conductance [ma/volt) 13
Maximum Anode Dissipation
(Kilowatts) 2

Maximum Anode Volts 3,000
Maximum Grid Dissipation (Watts) 25

Capacitances upuf.  Cgp 6
Cgf 7
Cpf 0.4

power output. To increase the current,
the cathode must emit a greater number
of electrons to compensate for those
which do not reach the anode. The re-
quired emission may be several times as
great as in low-frequency applications
where transit-time effects do not have
to be considered.
The filament is
therefore a thori-
ated tungsten
wire of .025-inch
diameter, coiled
in a bifilar helix
inside the grid
assembly. Tt has
an active emissive
surface of three
square centime-
ters. Spacing be-
tween grid and
filament is held
to a minimum.
Characteristics
of the tube are
shown in the
table. Most of
recent studies

Photo A—The portion
at right is the ancde
end. The grid is vis-
ible in the other half.
Operator is aligning
the tube elements be-
fore the sealing off.
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on it have been made at 600 me. At this
frequency, in a neutralized inverted am-
plifier cireuit, with 1600 volts on the
anode and a current of 0.65 ampere, the
power output is in the order of 500
watts. A driving power of 190 watts is
required.

THE COLOR TRANSMITTER

The high-definition color television
transmitter built for the Columbia
Broadcasting System by Federal Tele-
phone and Radio Corp. operates on a
frequency of 490 me. It can be modu-
lated uniformly with all frequencies
from zero to ten megacycles, and is the
most powerful transmitter of this fre-
quency and modulation bandwidth yet
installed.

Four 6C22 tubes are used in the radio-
frequency section of the transmitter-and
three in the video-frequency modulator.
The r.f. section starts with a 6V6-GT
crystal-driven at 6.805 me, and is fol-
lowed by a number of conventional
stages which multiply the frequency to
122.5 mc and, amplify the power to 120
watts. This is followed by a 6C22 in a
co-axial circuit operating as a frequency
doubler, which delivers 250 watts at 245
me. The co-axial amplifier is shown in
Photo B. The anode circuit is a quarter-
wave line shorted at the end farthest
from the tube. Tuning is by a movable
piston.

Another 6C22 doubles from 245 to the
final frequency of 490 mec. The stage
operates as a grounded-grid amplifier,
and delivers 300 watts to a 6C22 neutral-
ized amplifier, which also operates as a
grounded-grid stage, and delivers ap-
proximately 700 watts at 490 me. This
is considerably more than is needed to
drive the final to its full peak power of
1 kilowatt, but the excess power is dis-

* sipated in a damping resistor attached

to the coupling line between the driver
stage and the final modulated amplifier.
This resistor acts to maintain constant
output voltage from the driver stage in
spite of the output stage’s changing load
as its bias is varied through the modula-
tion cycle. This improves the linearity of
the modulation characteristic and re-
duces somewhat the voltage required
from the modulator stage.

The final, or modulated amplifier
stage, also uses a 6C22 in a neutralized,
grounded-grid circuit. With a drive of
350 watts it will deliver any output from
zero to one kilowatt peak. The rated
average output of the stage is 600 watts.

THE VIDEO AMPLIFIER
An interesting feature of the video
(Continued on page 640)
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"By FRED SHUNAMAN'

NOMOGRAPH CONSTRUCTION

Part I—Nomograph for Current, Voltage and Resistance.

NOMOGRAM (Greek: A new
A written down) is a chart made

up of a number of lines cali-

brated to represent quantities
in the problems to be solved. A straight
cdge is laid across two of the lines.
The answer to.the problem is found
where it intersects a third line. Most
of the commonest radio problems can
be put inte nomograph form, hence this
type of chart is one of the most useful
to radiomen,

This principle of the nomograph is
simplicity itself. Fig. 1 shows a typical
one, for adding figures from 1 to 10.
The outside lines which represent the
numbers to be added, may be 10 inches
long, divided into equal parts (inches).
The totals are found on a line drawn
midway between the two.

To calibrate the center line, lay a
ruler across the tops and bottoms of the
two outside ones. Because 0 plus 0 = 0,
the base of the center line is 0. At the
top, 10 plus 10 — 20, and the line is so
marked. Dividing the center line equally
gives us 20 divisions spaced one-half
inch apart. If a ruler is now placed
across the two 5’s on the outside lines,
the sum 10 will be read on the center
one. Try § plus 8 or 9 plus 1.

T =20 .
( I {
19 118 o4
Tn
18 116 84
+1s
T7? T4 14
T3
+6 42 64
it
T +i0 54
+s
o+ 18 -+
T7
T3 T6 3
+5
T2 44 24
+3
¥ e +2 -
] |
_ I i

Fig. 1—The fundamental type of nomogram.

The reader will find it very helpful
to actually construct such a nomogram.
The important point to note is that the
center line has twice as many divisions
as the two outside ones. That is why
their sum is found on it.
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The addition nomogram may be mildly
interesting. It is hardly useful—it is
easier to do the additions mentally than
to use the chart. The nomogram becomes
valuable when applied to equations. like

1
the familiar f — . Such ap-
6.28VLC
plication is possible because multipli-
cation and division can be transformed
into addition and subtraction by means
of logarithms.

Most radiomen understand log-
arithms. To those who do not, it is
enough to say they are numbers so pro-
portioned to ordinary numbers that the
sum of the logarithms of any two num-
bers is equal to the logarithm of their
product. For example, adding the log-
arithm of 5 to the logarithm of 6 gives
the logarithm of 30. If we construct a
chart like that of Fig. 1, using the log-
arithms of numbers from 1 to 10, we
have a nomogram that can multiply.

CONSTRUCTION OF NOMOGRAMS

Nomograms for all radio uses can be
constructed with the help of a small sup-
ply of logarithmic cross-section paper,
which can be bought at almost any
stationery or draftsman’s supply house.
It is well to get a few sheets of “1 cycle
X 10 divisions per inch” as well as a
smaller number of 2-cycle and 3-cycle
sheets (also 10 divisions per inch).
Some tracing paper completes the outfit.
Lacking logarithmic paper, a cheap
slide-rule may be pressed into service.
(The slide-rule is a perfect example of
a logarithmically divided scale.)

Simplest of all multiplication nom-
ograms is the product of two whole
numbers—the logarithmic.equivalent of
Fig. 1. A chart for the common radio
equation IR = E (Ohm’s Law) is set
up in Fig. 2. The easiest way to con-
struct it is to fasten a piece of tracing
paper over one of the 1-cycle log sheets
and trace each of its vertical border
lines. You will then have two lines aboyt
10 inches high and 7 inches apart. Draw
the base-line and erect on it a vertical
center line half-way between the other
two. Number your two outside lines ac-
cording to the scale beneath the tracing
paper. Mark the two outside lines I and
R, and the center line E. (I X R = E).

Next step is to calibrate the center
line. The bottom number on each outside
scale is 1. Therefore the center scale at
the base line is 1 X 1 = 1. The top of
the center line is 10 X 10, or 100. Insert
a 2-cycle sheet under the tracing paper,
and line the base lines up with each
other. You will find the 1 and 100 in
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the correet positions, and can fill in the
other divisions by tracing.

With this chart, the current through
or voltage across any resistor between
1:t0 10 ohms or 1 to 10 amperes and
1 to 100 volts can be calibrateds

A PRACTICAL CHART

Our nomogram still seems to be of
little use—the range is altogether too
limited, and these simple problems are
easier done in the head. It is not alto-
gether useless, though its main purpose
is to show how a nomogram works, be-
fore introducing more complicated ones.
Its range can be extended by multiply-
ing or dividing either of the factors
I or R by any number (most con-
veniently 10) and doing the same with
the center scale. Or one outside scale
can be multiplied by and the other di-
vided by the same number, leaving the
center scale unchanged.

One of the great advantages of the
nomograph is direct reading, so such
tricks are not worth while. We can make
a satisfactory chart by extending the
two outside scales. Let us make one
with the I and R scales on 2-cycle paper,

I £ . R
_Pr'Kl %“EIOO I0-E
-9 +80 9-|'
L 2t ‘
| 1% i §
+7 1% TT
t 4—40 J
+0 4 64
e -.-39 -
--s Gt
+20
L a4
I
+3 % B a
T
+
45
+5
-—d 44 2
-L:
-«+2
L L J-

Fig. 2——Most nomograms are forms of this one.

giving them a range of 100 to 1 instead
of 10 to 1. We can further increase the
range by using two sets of figures for
each I and R scale, giving us in effect
two nomoegrams on the same sheet of
paper.

(Continued. on page 629)
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By 1. C. HOADLEY

BETTER BROADCAST TUNER

Companion to the Hi-Fi Amplifier Described in April

miles or so of a broadeasting sta-

tion a TRF tuner is entirely ade-

quate and has some advantages,
particularly in large metropolitan areas
where there are more than three sta-
tions. For high-fidelity reception, it is
essential that our tuner not cut side-
bands, or, that is, not have too high se-
lectivity. As the standard AM broad-
cast stations generally operate so as to
limit their band width to 10 kilocycles, it
is necessary to provide a tuner with a
response characteristic which has a flat
top ten kilocycles wide. This can be
done well with a superheterodyne, but

FOR persons who live within forty

—— =

|

_ Photo A—Top view of the high-fidelity iuner

requires special intermediate frequency
transformers and a complex circuit. A
simple three-tube tuned radio frequen-
cy receiver can be built with a reason-
ably flat 10-kiloeyele band width for a
small fraction of the cost of the super.
The TRF tuner will have a lower noise
level, as it contains less tubes. It is also
much easier to align. All that is neces-
sary is to have a screwdriver and a sta-
tion. The heart of this tuner is the coils.
They should be of the shielded type.

Iron-core c¢oils have the advantage
of being tunable, so that the induct-
ance of the coil may be varied to suit
the particular variable condenser that
yvou have.

The condenser is a three-gang unit,
and should have trimmer condensers
mounted on it. If not, three auxiliary
compression-type condensers that have
a capacity of about 70 micromicrofar-
ads should be provided, All else we
need are three octal tube sockets, a few
resistors and condensers and a chassis.
The chassis may be bent from steel or
a2luminum.

The layout shown in Photos A and B
worked out very well. However, it can
be changed somewhat if the shape of
your chassis is different. The impor-
tant thing is to keep the grid leads from
the tube to the condenser and coil, short,

i
§
4
§
-
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and as far away from the other grid
leads as possible, or oscillation will re-
sult. These leads should also be kept
close to the chassis, to keep down stray
coupling. The parts in the author’s
model were mounted on a resistor
board, which makes for a very neat ar-
rangement.

A simple resistor board can be made
of a piece of bakelite, cut in an oblong
shape as in Photo C. Holes are drilled
and soldering lugs are bolted to the
bakelite. Resistors
are Ssoldered be-
tween the lugs. Of
course, the vresis-
tors can be hung
on the tube socket
pins if a resistor
hoard is not used.

connector and should be run through
shielded mike cable to the amplifier.
An audio volume control was not in-
cluded as it is assumed that the build-
er's amplifier will have one. If one is
used it would be connected as in Fig. 2.
The circuit diagram is shown in Fig. 1.
It will be noted that resistors are con-
nected across the coils. This is to in-
crease the band width by reducing the
Q of the coils and making their tuning
broader. An r.f. gain control is provid-

A terminal strip is
provided on the
back for connection

to a power source,
It is assumed that =
any standard am-
plifier will stand
the additional cur-
rent drain, which is
very light, being in
the order of 25 milliamperes. If the
amplifier does not have a 6.3-volt fila-
ment supply, or if it is heavily load-
ed, a 1%-ampere 6.3-volt transformer
nay be mounted on the tuner. Note that
the output is taken from a microphone

e

<&
écno RIS
! a+2sov¥

Fig. I-—The tuner is a 3-tube TRF with infinite-impedance detector.

ed as a sensitivity control. It has sev-
eral functions. First, it allows the tuner
sensitivity to be reduced when receiving
a powerful local signal, which might
overload the first tube’s grid and cause
(Continued on page 636)
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Photo B—-—Under chassis wiring is simple and appearance is improved by the reslsior board
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TUNING UMIT

By ROBERTF.
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SCofY

“PORTARIG” HAM STATION

A Versatile Transmitter-Receiver for the Amatenr

HILE a member of the armed

forces, in the early days of

the war, the writer was de-

tailed to design and construct
a transmitter and receiver to be oper-
ated in a “jeep” and powered by a six-
volt vehiculay storage battery.

The specifications for the transmitter
and receiver, listed below, were very
liberal and left much to the judgment
and ingenuity of the builder:

Transmitter

Type of emission...............,Al and A3
Qutput eircuit...... Any single wire antenna
Power input........... .30 watts, phone /ew
Frequency conirel.................. Optional
Primary power...... 6-voit vehicular battery
S iz O R . m e -.-.As compact as possible
Receiver
YITT O I A — Non - radiating
Type of reception... ............ Al and A3
Frequency range......., Same as transmitter
Frequency control............. . ..., Optional
Primsry power......... Same as transmitter
SRS andi v in b bsirreet As compact as possible

The transmitter and receiver to use as many
tubes of the same type as possible to simplify
the replacement problem. Both to have a mini-
mum number of controls and be practically
fool-proof.

Upon seeing the specifications, the

oK’/

OK8

writer saw a perfect chance to develop
that ““dream” portable amateur station.
It would even be possible to test and
prove the station by operating on the
40- and 80-meter bands.

The original designs called for vari-
able frequency oscillators, to be oper-
ated from a single control, in receiver
and transmitter. This proved unreli-
able because of the drift of the two
oscillators. In many instances they
would drift in opposite directions and
there was no practical method of keep-
ing them synchronized. The next step
was to resort to crystal control for both
units. This method proved to be the ideal
solution to the problem.

One of the principal features of this
set is the ease and speed with which the
frequencies may be changed. Four pre-
set crystal-controlled channels are pro-
vided for the receiver and transmitter
and any one of these may be selected at
the turn of a switch.

Since continuous tuning is not used;
the tuning elements of the receiver and

100K
AAA

transmitter are mounted on a removable
tuning unit which may be replaced with
one covering a different range of chan-
nels. The channels covered by each tun-
ing unit are spaced 200 k¢ apart.

(Continued on following page)

6K8
6K7  HEXODE  6K7 6Q7 6276
20 DET
IST
MIXER [ L. AVC
RF. l IST AF.
BF! 6276
XTAL 2N AF. -4-(]:]
6K8 8.F.0.
TRIODE
6166
PA
oD
POWER 6L66
UNIT R.E AMP
6L6G
! XTAL
0C AC 08¢

Fig. 1—Block diagram of complete apparatus.
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Fig. 2—The equipment consists of a transmitter and receiver adapted to work on several bands and on a.c. or b-volt battery supply.
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The average distance covered by this
station is 30 miles when amplitude
modulated and operated from a moving
vehicle equipped with a 15-foot whip
antenna. The range is wmore than
doubled when using ¢. w. Under proper
conditions, several hundred miles may
be covered when operating from a fixed
position with a quarter-wave antenna.
These figures were determined when
operating on frequencies between 3 and
4 me.

The block diagram, Fig. 1, shows the
relationship between the various parts
of the transmitter and receiver.

THE CIRCUITS

The receiver uses a 6K7 r.f. amplifier,
GK8 crystal oscillator-mixer, 6K7 i.f.

616 in a Pierce oscillator circuit driving
a 6L6-G power amplifier. The modula-
tor of the transmitter uses a part of
the receiver audio section. One section
of the 6727 is the speech amplifier,
driven by a single-button carbon mike,

.and drives the 61.6 as a modulator.

With the SEND-RECEIVE switch in
the reccive position, the antenna is con-
nected to the grid circuit of the r.f. am-
plifier. The signal is amplified and fed
to the hexode section of the 6K8. At
this point, the input signal is mixed
with the output of the crystal oscillator
in the triode section of the tube. The
456-kce i.f. thus produced is amplified by
the 6K7 i.f. amplifier and applied to
the diodes of the 6R7. The dicde load
resistor is tapped to provide a.v.c. and
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The panel layout. “Control Relay’ was not used in final hookup. The %-inch holes were for
leads from available top-meunted components and may not be needed for different parts.

amplifier, 6Q7 second detector, a.v.c.
and first audio amplifier, 627 an.l. (au-
tomatic noise limiter), 627 b.f.o. and
second audio amplifier, and a 6L6 power
amplifier. (See Fig. 2.)

The transmitter r.f. section uses a

gg“:o;\

a.f. voltages. The a.f. voltage is ampli-
fied by the triode section of the 6Q7 and
passed on to the grid of the second a.f.
amplifier (one section of a 6Z7-G) by
resistance coupling. The output of the
6Z7-G drives the 6L6, which has a 30-
henry choke as its plate load. Head-
phones or speaker are connected to the

(FOURIGX5's

6L6 plate through a blocking condenser.

A portion of the rectified voltage of
the second detector is applied to a 6N7
connected in a Dickert automatic noise
limiter circuit. The switch for this cir-
cuit is combined with the a.v.c. switch
to provide selective operation of either
or both circuits.

When the PHONE-CW switch is in
the cw position, plate voltage is applied
to the b.f.o triode of the second-audio-
b.f.o. tube. The output of this oscillator
is loosely coupled to the diodes of the
6Q7. A second section of this switch re-
moves the modulation choke from the
plate lead of the power amplifier.

The combined power requirements of
the transmitter and receiver totalled
over 170 ma at 350 volts. A vibrator
type power supply was selected for this
service because it is compact and more
easily serviced during field operation
than the dynamotor or genemotor types.

To satisfy the comparatively large
current requirements, two ‘‘universal”’
power transformers were selected. These
units are equipped with two primary
windings, one of which operates from a
six-volt battery through a vibrator; the
other operates from a 117-volt a.c. line.
Each of the transformers was wired
with individual vibrators in the six-velt
primary winding. The high-voltage out-
put from the transformers is rectified
by separate full-wave rectifiers and fed
into a common condenser-input filter
circuit. The heavy current drain made
it necessary to use two 6X5 rectifier
tubes with plates connected in parallel
in each of the high voltage circuits.
When connected as in Fig. 3, the
unit supplies more than 260 ma at
350 volts.

Since the 117-volt a.c. winding was
available, it was decided to adapt .the
set so that it could be operated from
line voltages if the occasion demanded.
During a.c. operation, it is necessary to
remove the vibrators from the circuit
to prevent possibility of being damaged.
Switching from a.c. to d.e. is accom-
plished by using two separate power
cords which terminate in 12-contact
sockets. A 12-contact panel-mounting

VIBRATOR BeOE. D male plug is mounted on the chassis of
et the power unit. The sockets and plug
. \ \ are wired so that the tube filaments are
L S = T B '1 connected across the d.c. line when bat-
S tery power is being used. When the set
L is being operated from 117-volt a.c. sup-
RF.C l5|-1_L_2iOMA plies, the a.c. socket is connected to the
? : plug and the vibrator leads are opened
l 50 _L so that no a.c. will eirculate through the
RF.C; 450y ™| vibrators. The a.c.-socket also switches
.l_———a the tube filaments so that they operate
e \ from the transformer filament windings.
‘ g I_I‘fT = A five-prong tube socket is mounted
4 4 (Continued on page 650)
O
VIBRATOR s SOCKET—7
7 on 120 ol 120
= A B+ o9 100 09 100 |
l A= —o7 8o o7 8¢
> & o5 60 l 05 6 l
e SOCKET °3 4o ©3 40—
__'_"”1 - : o1 20 o1 2
* ? Jlruc
I 3+
Fig. 3—Power supply. Shorting plugs {right} adapt it to I17-volt a.c. or é-volt battery. N7V AC 3 6V DC
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VIDEO AMPL

X

§

FICATION

Apparatus Which Works From 30 Cycles to 4 Megaecyecles

OMPLEX wave shapes encoun-
tered in radar, television, and
some industrial electronic cir-
cuits have a very high order of
harmeonic content. These signals con-

tain a wide range of frequency com--

ponents—often from 30 cycles up to 4
megacycles. Amplification of such a wide
hand of frequencies can only be accom-
plished by the circuit known as a video
amplifier,

Chief difference between a video am-
plifier and an_ordinary audio amplifier,
is that the video amplifier (Fig. 1) pro-
vides nearly constant gain over an ex-
ceptionally wide range of frequencies
which include and far exceed the audio
frequency band. Thus, a video amplifier
might be considered an extremely high
fidelity audio-frequency amplifier. A
comparison of the frequency response
of the two amplifier types is shown in
Fig. 2.

If all of the harmonic component of
a complex wave does not receive the

6ACY n ct—ﬂ—oo" ‘
]
- %RP =
! 100K
100K i
i

Fig. 1—A typicel video amplifier circuit.

same degree of amplification, the wave
shape is altered and distorted. This con-
dition of unequal gain is known as fre-
quency distortion,

If the phase delay is not constant,
further distortion is introduced into the
original wave shape. This is known as
phase distortion.

) 1—See “Electronic Transients,” Radic-Craft,
{February, 1946,

T
Lo

Ideal video amplifiers must be entire-
ly free from beth types of distortion.
This is particularly true of phase dis-
tortion—the more serious—since it
would result in reproduced pulses and
wave shapes bearing little resemblance
to the original.

However, through careful design and
construction of video amplifiers it is
possible to obtain and preserve a rela-
tively flat gain response—so that all
sine-wave components within the de-
sired video range are transmitted with-
out frequency distortion and ‘without
phase distortion.

This characteristic requirement of all
video amplifiers is accomplished first, by
sacrificing the amount of amplification
per stage in favor of fidelity, and second,
by using specially compensated resist-
ance-coupled circuits.

CIRCUIT ELEMENTS

Because of the wide range of fre-
quencies involved in video amplification,
it is impossible to employ either trans-
former coupling or impedance coupling.
Use of resistance-capacitive coupling,
however, presents a number of cireuit
problems which must be overcome.

These problems can best be under-
stood through studv of an ordinary
audio amplifier.

In such a conventional circuit (Fig.
3), the high frequency response is limit-
ed by various inherent circuit capacities.
C+ represents the plate-to-cathode ca-
pacity of the tube, capacities due to the
physical location of wires and circuit
elements, and distributed capacities of
the plate circuit. Cr represents the com-
bined input and wiring capacities of the
following video stage or device. Both Cr
and Cr act in parallel, and shunt the
load resistance R:. of the tube in the fol-
lowing manner. #

At low frequencies, Cr and Cr have
very little effect on circuit operation,

because their reactance is 'large com-
pared with the load resistance and the
input resistance Ry of the following
stage or device. But at very high fre-
quencies their capacitive reactance be-
comes so small that these capacities be-
have wvery much like short circuits
across the load resistor R. and the in-
put resistance Rr, respectively.

Thus it is necessary to modify con-

- IL o
5 18T
: €0« E
| ¢
0—' | |
" gp"- OUTPUT
=)
Tr? Tee :
INPUT 1 : )
B+ 1
T [ B
- [ i 5

Fig. 3—Unseen components in a tube circuit.

siderably the amplifier circuit shown in
Fig. 3 to adapt it for wide-band ampli-
fication.

First modification concerns a different
type of vacuum tube.

The best tube for a video amplifier is
one having small inter-electrode capaci-
ties combined with a large value of
grid-to-plate transconductance (gu).
Such characteristics assist directly in
limiting or neutralizing some of the un-
desirable circuit capacities mentioned
previously.

Some triodes are useful as video am-
plifiers. Much mere preferable are pen-
todes and tetrodes having a high value
of transconductance. Of this kind is the
6AC7/1852, the 6AG7, 6SHT, and 6SJ7.
Other tubes suitable for wideband oper-
ation are the types 6AB7, 6AG5H, 807,
6Y6G, 6V6, 2516, 1231, and 1232.

The recently developed orbital-beam
secondary-electron multiplier can also
be used as a video amplifier. It can be
‘used over a very wide band.

The insertion of a high g. pentode in
the original triode amplifier (Fig. 3)

(Continued on following page)

REQUENCY RESPONSE OF AN IDFAL VIDEQ A’MPLIFIER (§.7] TH{OMPENSA TIUN )

—

Fig. 2—A good audio amplifier may be “'flat"
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from 30 to 8,000 cycles; a video amplifier from a few cycles to well into the megacycle range.
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" now results in the basic video amplifier
"cireuit shown in Fig. 4. Although the
inter-electrode tube capacities have been
decreased by use of a pentode, the prob-
lem of distributed, reflected, and other
circuit capacitics must still be overcome.
Further medification is necessary.

Such modificaticn is known as reso- .

nance compensation, and chiefly con-
cerns the extreme limits of high-fre-

‘mlai T -0
1 €O
RL | . :
1
o1 &= 3RPL ourpyT
Ti? T
NPUT to |
| | :
g+ 1!
o i | T

Fig. 4—Circuit of Fig. 3 with pentode tube.

quency and low-frequency response of
the amplifier.

Compensation methods which are ef-
fective at high frequencies produce lit-
tle or no change in the low- frequency re-
sponse, and vice versa. Therefore, the
two problems can Le considered sepa-
rately.

HIGH-FREQUENCY COMPENSATION

Principal cause of gain decrease at
the high frequencies is reduction of the
plate load impedance due to the shunt-
ing effects of circuit capacities (Cr, Cr),
(Fig. 4).

The upper frequency limit can be ex-
tended considerably—and the general
high-frequency response greatly im-
proved—if the effective impedance of
the pentode and wiring capacity is in-
creased at the higher frequencies of
operation.

One method of increasing the re-
actance of a capacitive circuit is by
creating a condition of parallel res-
onance. This, of course, will produce
the greatest impedance at the resonant
frequency of the parallel circuit. But if
the Q of such a circuit is low, the res-
onance peak will be flattened out. If
values of the resonant circuit are chosen
so that the flat “peak” occurs in the
region where normal gain of the ampli-
fier begins to diminish, the mid-fre-
quency or flat-gain respense can be ex-
tended considerably into the high-fre-
quency region.

For this purpose a small inductance
L. is inscrted in series with the load
resistor R:, a2s shown in Fig. 5.

Value of the coil L. is from 50 to 100
microhenrys. Value of the load resist-
ance should be from 1660 to 4000 ohms.
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Fig. 5—High-frequency compensation circuit.

The parallel resonant frequency (La
across the various tube and circuit
capacities) is roughly the same as the
upper limit of amplifier operation. This
upper frequency limit rarely exceeds 3
megacycles.

This type of high-frequency compen-

6l4

sation is known as shunt peaking, since
the coil is connected across the circuit.

Another, method of high- frequency
compensatlon is known as series peak-
wng (Fig. 6).

In this instance, a small inductance
L. is inserted in series with the coupling
condenser Co. At the desired upper fre-
quency limit of operation, the induct-
ance resonates with the input capaci-
tance Cr of the next video stage or
device.

Increased current flow through Cr in
turn causes an increased voltage across
this capacity, resulting in higher gain
and less phase shift than possible with
the preceding means of compensation,

This method has a further advantage
over the shunt peaking system, since the
inductance L. isolates the effects of the
output and input capacities Cr and Ce.

Gain response will be substantially

-

ot &
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o 24

Fig. 5—Another method of h.f. compensation.

flat over the high-frequency region, com-
parable to mid-frequency response. And
the upper limit of amplifier operation
is approximately the same as the
resonant frequency of the series peaking
circuit.

A third method of high-frequency
compensation combines the features of
both shunt and series peaking. Resultant
circuit (Fig. 7) gives the high-fre-
quency extension of the shunt peaking
method as well as the increased gain
caused by the resonant effect of the
series peaking method.

LOW-FREQUENCY COMPENSATION

The low-frequency response of an am-
plifier is influenced primarily by the

it o]
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Fig 7—Both compensation methods combined,

grid-coupling condenser Co and the
effective input resistance R of the fol-
lowing stage or device. As the frequency
of operation decreases, the reactance of
condenser Co increases. And at frequen-
cies less than about 200 cycles, this re-
actance causes a strong attenuation of
the signal wave.

To maintain constant amplitude and
a minimum of phase shift at low fre-
quencies of operation, a compensating
filter—resistor Rx and condenser Cs—
is inserted in series with the load re-
sistor R. (Fig. 8).

As the operating {requency is de-
creased, the reactance of Cx increases—
causing the Ry Cx combination to func-
tion as an additional load resistance.
This action tends to increase the gain
inversely (and at the same rate) as the

RADIO-CRAFT

coupling condenser Co tends to reduce
the gain.

The compensating filter also intro-
duces a phase displacement in the plate
circuit that compensates for the phase
shift caused by the coupling circuit
CoRu.

Low-frequency compensation may also

-
o4 Pt Iu% 1 §
[N ReTee 3
INPUT r
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=

Fig. 8—Extending the low-frequency response.
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be provided by a filter unit arranged
in parallel with the coupling condenser
Co, as shown in Fig. 9. The resistor Rx
compensates for low-frequency losses,
since Co is paralleled by the reactance
of the filter condenser Cx.

Either method of low-frequency com-
pensation may now be combined with
one of the high-frequency compensation
methods previously discussed, to provide
a flat-gain response characteristic over
a very wide range of frequencies. A
typical circuit having both high- and
low-frequency compensation is shown in
Fig. 1, and its response curve in Fig. 2.

OTHER CONSIDERATIONS

There are other important circuit
considerations in the design and con-
struction of video amplifiers.

Parts and components must be ar-
ranged physically se that leads are as
short as possible and properly spaced
to minimize distributed capacitance be-
tween wires. Coupling condensers should
be remote from other circuit elements,
and all condensers should be mounted
close to tube sockets, whenever possible.

For effective by-passing over the en-
tire band of frequencies, electrolytic
condensers shunted by small paper con-
densers are generally used. Cathode by-
pass condensers must be extremely large
to prevent any feed-back of cathede cur-
rent at the very low frequencies of
operation.

Necessary grid bias is usually ob-
tained by utilizing the voltage drop
across a resistor in series with the
cathode. Variations caused by the input

N CN o
oo Y
: CO: :
- o4l
INPUT ;: ‘:FCT IRPTCP §
. T &

= O
Fig. 9—Another compensation circuit for L.f.

signal are by-passed around the bias
resistor by means of condensers, Time
constant of the cathode resistance and
capacitance should be long compared to
the period of the lowest frequency to be
passed. Value of the eclectrolytic con-
denser should be no less than 10 micro-
farads.

(Continued on page 654)
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BELMONT RADIO
MODEL 6D111, Series A

Tuning range.
B! pubiuh s

BESG crwent o e o o 455 ke.
Power consumption. . . .. .. .. 35 watts
Sensitivity (for 0.05 watt

output), .., . ... 0 microvolts average

ALIGNMENT PROCEDURE

Selectivity. .. .. ... 85 ke broad at 1000 x

signal at 1000 ke
Maximum power output ... .. .. 1.0 watt
Undistorted power output .. .0.8 watt
Voice coil impedance. .. ... ... 3.2 ohms

® No aligning adjustments should be afte
possible causes of trouble have been

Slight adjustments of the oscillator and
be made,

screws can be reached with
® It is important that during al

Chassis must be removed from cabinet for

without removing the chassis,
provided on the boHom of the cabinet. Ti

a long insulated screwdriver,

mpted until all other
fﬁoroughly checked.
proper alignment.
antenna circuits can
through two holes
he two adjustment ®C

® Connect

onnect dumm
ut lead,

maintained at the same distance from the chassis as when
the chassis is installed in the cabinet.

® Turn volume control to maximum for all adjustments.

ground post of signal generator to B- of radio
through a 0.} uf condenser.

Y antenna value in series with generator out-

ignment the loop antenna be ® Connect output meter across primary of output transformer.
Cignal Generator . Dummy Connection Tuning Adjust for
Band Frequency Setting Antenna to Radio Cg:g?:;er Maximum Output
= Rotor. full open 4 trimmers on input and
Ik 455 ke 0.1 uf Grid of 125A7 {plates out of mesh) output i.f. transformers
. Rotor full open QOscillator trimmer C7
1650 ke 0.0 uf Grid of 125A7 {plates out of mesh) on bottom of radio
Broadcasf — 2 =
Set dial ntenna trimmer
1400 ke Nane Seejirote] A at 1400 ke on bottom of radio

Note A: Lay output lead of generator

in back of loop antenna. Turn up generator output. Loop antenna will pick up energy.

REPLACING DIAL POINTER DRIVE CORD

Six inches of cord are required in the

set. Use a piece slightly longer so that
knots may be tied at each end.

Rotate tuning knob to extreme clock-
wise position. This close: tuning con-
denser. Knob should remain in this posi-
tion until installation is completed.

Tie knot at one end of cord and place

it in key washer. Wind cord one turn
around shaft.

Pass cord over idler pulley.

Pass cord over pointer shaft; wind it
one turn around shaft; pass it through
key washer; wind it one more turn around
shaft.

Hook spring over end of dial support.
Tie cord to spring. IMPORTANT: Befors

tying knot stretch spring enough so that
full contraction of spring will rotate
pointer shaft at least one-half turn.

Remove dial crystal by removing Cinch
buttons.

Make sure tuning knob is in extreme
clockwise position. Then rotate pointer
clockwise, against friction of shaft, until
it is in horizontal position,

2ND OET,
o [ awr TRM. ¢3 |2§K7RFAMP c6 |2§A7co~v. 38a |2SSK7 wave o 12SQTRPRBE
ANT. 4b00y | R6S 0001 | f %é | g 6
cl c c2 324700 3 L 2
002 ‘= L fF s Thsa y
600V { W o 5 T3 4
%37,00'4:\ 0001* 0552
Rig | =
= Rm%a‘m 4.78 LY
o MEG RI9
# INDICATE S MICA. B M
RESISTORS 1/2W EXCEPT £ casm.000* —1 000l
AS NOTED. S T2 Ci4..0001
K=1000 ) £ A, 33MEC RISS.IMEG 7
C=GANGED CONDENSERS 2R2 410 Tt
IMEG nre
c— B+
ﬁ RS P
22
. 35Z5GT
RECTIFIER Lo
:hIZOO
>IwW
—_— |
= 2T5le R9
105-125v SWI 400V AMA
Ac-be 180 SRI3 SRI6 |t one Ty
35L6GT  125K?  12SAT  I2SK7 125Q7 ;:ng L —cz.gf =c2,$f Q150 FAT0K Lc%fg, Zg@fﬁa,,;
150V 150V | I1sov LF, 455 KC
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'RF. POWER SUPPLIES

HE power supply has long been a
headache in the design and opera-
I tion of high-voltage, low-current
. apparatus. The necessary iron-
core transformers are bulky, heavy and
expensive. They are also inefficient in
these circuits because the relatively high
current available from them cannot be
used. Television kinescopes and elec-
tron microscopes require, in general,
less than one milliampere. High-voltage
insulation between windings makes the
transformer very expensive,

STEP-UP

R.F. 1 ¥ Nincore Y RECT. || FILTER >

osc. | ] aans HIG
; voLTAGE

LOW VOLTAGE DC PLATE SUPPLY
Fig. 1—Components of high-voltege r.f. pack.

A radio-frequency circuit eliminates
the main disadvantage—the iron-core
transformer supply. An r.f. oscillator is
operated at a high radio frequency. The
output is stepped up (in an air-core
transformer), rectified and filtered to
give the high d.c. voltage at low values
of current. The results:

: - AM -

;D 005

SHIELOG]

HIGH
VOLTAGE
ouTPUT

Fig. 2—The unit uses a receiving-type tube.

1. Compactness. The large iron-core
transformer and filtering components
are eliminated.

2. Light weight. The heavy iron core
which made up most of the weight of the
power supply is no longer required.
Small filter condensers are sufficient.

3. Safety. The output current from
the circuit is definitely limited even un-
der short-circuit condition. A filter con-
denser' of about 500 puuf can hold enly a
relatively small quantity of electricity.
This reduces the danger of shock or
injury.

4. Economy, Elimination of the large
and expensive iron-core transformer
and reduction in size of filter compo-
nents permit a substantial reduction in
cost.

A block diagram of the power sup-
ply is given in Fig. 1. The oscillator can
be a receiving-type tubeysince the ouiput
power required is small. Because of the
high frequency and small current, fil-
tering is simple.

A recently announced commercial type
of television power supply* is illus-
trated in the photograph and schematic
(Fig. 2). Note the compactness and
simplicity of design. A beam power
6Y6G is used as oscillator, an RCA
8016 as rectifier. The latter tube fila-
ment requires only Y4 watt, easily sup-
plied from a fractional turn of wire on
the high-voltage transformer. The unit
is definitely portable and can be placed
anywhere without danger of supply-
line-frequency pickup by other circuits.

Figs. 3 and 4 give performance data
of this supply. The voltage regulation
is 15% from no load to 800 microam-
peres drain. The frequency charaec-
teristic is not critical, optimum being ob-

= 1J. S. Television, New York City.

Appearance of the commercial r.f. power unit.

tained at about 300 kc. This model is
adapted to operate up to 14-inch direct-
viewing kinescopes and similar tubes,
and is available either with or without
the d.c. oscillator power supply. The
earlier types have an adjustable output
of from 6000 to 10,000 volts.

A higher voltage model for the pro-
jection type kinescopes is also available.
Due to a voltage-tripling circuit, the
output is 30,000 volts.

Design considerations in this type of
supply are

(a) eddy current loss

(b) voltage insulation

(c) resonance curve

(d) voltage regulation

Note the use of a pie-wound trans-
former secondary to guard against volt-
age breakdowh. The coefficient of cou-
pling between primary and secondary
determines the double-humped shape of
resonance curve and voltage regulation.

The advantages of a well-designed
r.f. oscillator-rectifier combination make
it an ideal source of supply for oscillo-
scopes or other cathode-ray tube ap-
plications, as voltage is usually high
and current low. The suitcase-type elec-
tron microscope owes much of its port-
ability to the use of such a power sup-
ply.

Although r.f. power supplies have
not come into common use, they,
are by no means entirely novel. Design
and operation of such a unit was de-
scribed by O.H. Schade, of the Radio
Corporation of America, in a paper pub-

(Continued on page 647)
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Fig. 3—Regulation curve, output voltage plotted against current.
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Part I--Some Problems of Receiver Design’ and Operation

HENEVER the word

“mathematics” is uttered in

radio circles, not too infre-

quently the novice and ra-
dio veteran are alike gripped by fear.
They imagine the subject to be dull, ab-
straet, and very difficult; something to
be avoided at all costs! The appalling
situation can be attributed, in no small
measure, to the poor pedagogical meth-
ods in our schools.

All sciences owe a great deal to
mathematics for their development.
This is particularly true of radio and
electronics. We deal with substances
and terms which are completely insen-
sible to the human organs and alien to
our imagination. We try to understand
them by meager analogies; electricity
depicted, for example, as flowing water.
To fully comprehend the principles and
enable us to solve many practical prob-
lems in radio work, mathematics is a
vital necessity. In the following, we
present a number of radio problems and
their solutions. They are designed to il-
lustrate how important a tool mathe-
maties can be to the radioman. Only sim-
ple arithmetic will be assumed on the
reader’s part, ordinary common sense
being the most important factor in un-
derstanding the following.

THE CATHODE BIAS RESISTOR

A .very frequent problem is the de-
termination of the cathode resistance
value of a vacuum tube. For example,
what value resistor is required for a 6C5
triode operating as a class A amplifier,
with ‘a plate voltage of 250 volts?
(Fig. 1).

Fig. |—Calculation of tube's cathode bies.

Turning to the tube manual, we find
the grid-bias voltage to be -8 volts and
the plate current, 8 milliamperes. Using
Ohm’s Law and some arithmetic, we
solve the problem.,

The formula—

Ex y

Re — — X 1,000 |

L
Where R« —: resistance value of grid-
bias resistor in ohms, Ex — grid-bias
voltage in volts, and I, — plate current
in milliamperes.
RADIO-CRAEFT
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Substituting the known values in the
formula, we have—
Ex 8
Rk = — x 1,000 —= — X 1,000
» 8
= 1,000 ohms
Where tetrodes or pentodes are em-
ployed, we follow the same method as
above in obtaining the solution, with the
added necessity of taking the screen cur-
rent into account. This is shown in the
new formula—
Ex
R =

X 1,060
I+ 1.

where I, the new factor, is the screen
current in milliamperes.

What shofld the wattage rating of
the reSistor be? Again, mathematics will
supply us with the answer.

Using the formula: W — EI,
Where W = rating of rvesistor in watts,
E. = grid-bias voltage in volts, and I
= plate current in amperes.

Substituting the known numbers in
the formula—

W = Eul, — 8 X 0.008 = 0.064 watts

Since there is no resistor available
rated at 0.064 watts, we would use a
% -watt resistor. Commonly, the wattage
rating of a resistor is at least twice the
calculated value, so a %-watt resistor
would be the smallest practical one,
which would include the 100 percent
safety factor.

LINE-CORD RESISTORS

The replacement of a line-cord re-
sistor is a task the radio-serviceman is
often called upon to perform. In this
case, to solve the problem, his tool is not
the conventional ohmmeter, but arith-
metic.

Let us assume a five-tube a.c.-d.c.
superhet, using a 6SA7, 6SK7, 6SQ7,
25A6, and a 25Z6, is brought in for re.
pair. A continuity test points to an open
line-cord resistor. With what value line:
cord resistor should it be replaced?
(Fig. 2).

From the tube manual, the service.
man finds that each tube draws 0.3 am-
pere. Then, he notes down the heater
voltage of each tube, and adds them up.
There are three 6.3-volt and two 25-volt
tubes; total, 68.9 volts.

BSAT 65K7 6507 2586 2526
63V 63V 63V 25V 25V p.agy
n7v

Fig. 2—The old line-cord resistor problem.

In an a.c.-d.c. circuit; the tube fila-
ments are connected in series. Therefore,

1946

the same current, 0.3 ampere, will flow
through each tube.

Since the line voltage is approximate-
ly 117 volts, our problem is to drop
(117-68.9), or about 48 wvolts. Using
Ohm’s Law—

E
B
I
Where R — the required resistance in
ohms, E = the voltage to be dropped
in volts, and I = the current flowing
through the tubes, in amperes.

Substituting the known values in the

formula, we have—

E 48
R= — = — — 7160 ohms
1 0.3
Therefore, the line-cord resistor

should be 160 ohms. The wattage is
found by using the formula W — EI,
and doubling the calculated value.

VOLTAGE DIVIDER PROBLEMS

In power supplies, a voltage divider
is often utilized. It is a tapped resistor
connected across the output of the pow-
er source, supplying different voltages
to the stages of a circuit.

To cite an example, the following
voltages and currents are needed.

E, — 260 volts, 20 ma, E,— 100 volts,
15 ma, and E; = 50 volts, 10 ma.

+250V+El
1:20MA
2 RI:?
+100vzEZ,
FROM 11215MA
POWER ¢ R2:?
suPPLY $ ;
+50V= €3]
4 12:10MA
2 R3 = 7
13 4= 5MA =~
. =5

Fig. 3—How to calculate the voltage divider.

The problem is to solve the resistance
values between the taps. (Fig. 3). Be-
fore we unravel the problem, a current
of about 10 percent of total load cur-
rent, known as the bleeder current, must
be allowed for. (In this case, the total
load current is equal to 20 ma 4 15 ma
+ 10 ma or 45 ma). The bleeder current
will then be about 5 ma. Referring to
Fig. 3, we proceed as follows:

Let—I, = 15 ma (the current flowing
through the load connected across the
100-volt tap), I. — 10 ma (the current
flowing through the - load connected
across the 50-volt tap), and I — 5 ma
(the bleeder current).

(Continued on page 635)
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ADAPTING A METER

Adapting the Superior Channel Analyzer to Wider Uses

HILE many people own one of
Wthe more expensive signal trac-

ers with a multiplicity of ‘“‘eyes”

or meters, others are not so
fortunate. Some may ‘not be able to
afford the cosflier instruments while
others have bought a cheaper instru-
ment at a time when it was available
and others weren’t. It was in the latter
position that the writer found himself a
short tinte ago. The instrument in ques-
tion was the Superior Channel Analyzer.
It was considered good for its cost but
not adaptable to all service require-
‘ments. The writer set about to find out
what could be dene to improve it.

First the vacuum tube voltmeter was
checked against a standard meter and
its accuracy found suitable for service
work. Linearity in a positive and nega-
tive direction was checked as the meter
was to be used with a signal generator
to determine FM discriminator char-
acteristics. Linearity was passable over
the first half of the scale but not good
near the ends, as is to be expected in
any instrument utilizing the characteris-
tic of a tube.

The audio section also seemed ac-
ceptable. One thing that was desirable
was a pair of headphones, since these
made it possible to check for distortion
in a stage as well as checking gain.

if the stage is working or causing dis-
tortion. So whether the phones are in or
out is not of too much importance.
Next we come to the r.f. section of the
tracer. Here is where the instrument
falls'far short of the higher-priced sets.
A glance at the circuit, Fig. 1, reveals
a single stage of tuned-plate r.f. am-
plification fed into a diode detector.

This causes poor selectivity and more
important, poor sensitivity, The case
was taken off to get a look at the in-
sides. By moving some condensers in the
rear left hand side (facing the back) of
the tracer, room could be made for an
cxtra socket. A second tuned r.f. stage
was considered but the idea was aban-
doned because it would be hard to wind
a second set of coils to trgck with the
original ones used. It would be harder
still to mount such coils and shield them
to prevent regeneration,.and a two-gang
condenser would be required. While
thinking of coils a look was taken at the
ones used in the analyzer. They were
wound on wooden dowels and due to
shrinkage of the dowels the wire was
loose. This caused erratic tuning since
vibration would move the loose turns.
Coil dope was painted on the coil to
hold the turns in place.

Since a tuned r.f. stage was not feasi-
ble an untuned stage was considered

next. It was neces-

sary to have good

X
0005 " | e amplification up to
é 18 mc if the entire
1 range of the tracer
: =01 5W " was to be used. A

6ACT was chdsen
as the amplifier be-

I MEG
IN PROBE

cause of its high
mutual conduct-
ance and conse-
quent high gain. To
have uniform gain
from low frequen-
cies up to 18 mc a

E E I
g SWON
vTVM

~ 500n il v

5.5K APPROX_ 500 V
J (CALIBRATING
CHOKE . = RESISTOR VARIES)

plate resistor equal
in value to the re-
actance of the out-
put capacitance of
the tube, plus the
input capacitance
and any stray ca-
pacitance, had to
be chosen. In ad-

Fig. E—Simphﬁed schematic of the original Analyzer.

While high impedance {preferably crys-
tal} phones are desirable, standard
2,000-ohm phones worked all right pro-
vided they were unplugged while mak-
ing gain measurements. Actually the
audio section of a signal tracer is
seldom used to measure the gain of a

stage but is much more often used to see
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dition an indue-
tance theoretically
should be placed in series with the
plate load resistor. Its reactance should
be equal to one half that of the plate
load resistor at the highest frequency.
If the load vesistor alone were used
the gain at 18 me would approxi-
mate .707 what it was at medium fre-
quencies. So it was decided to omit the

RADIO-CRAFT
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inductance, partly because coil winding
is tedious but mostly because of the in-
creased danger of regeneration and the
fact that in most service work one is
not interested in having an instrument
absolutely flat up to 18 me.

Fig. 1 shows the original circuit of
the unit while Fig. 2 shows the modi-
fication. The circuit is self-explanatory
except for some details. To prevent cou-
pling and feedback between the 6AC7
and the GK7 it was necessary to shield
the wire from the r.f. input to the grid
of the 6ACT7. A large-diameter shield
should be used if possible. It was also
necessary to turn the low-frequency coil

6ACT 00025,
BKS
<
e
= 00
250k '."B'Gr
] —A— B+

Fig. 2—A 8AC7 was added to the instrument.

90° from its original position and dress
the 6ACT plate load resistor and cou-
pling condenser to the 6K7 away from
the coil system. Other units may require
even more care to prevent feedback but
a little horse sense and judicious cut-
and-try should cure it.

Once the extra tube had been added
a longer ground wire was installed and
the r.f., a.f,, and v.t.v.m. cables replaced
with longer shielded insulated wire. In-
stead of the cable end used on the origi-
nal r.f. probe a phono needle test probe
was used. The original probe had a built-
in .0005 mf condeénser so that connect-
ing the probe to a tuned circuit would
not cause serious detuning. Without this
condenser touching a tuned circuit would
detune it. However in most cases the
gain of the tracer is high enough that
touching the circuit is not necessary.
Merely touching the probe to the insula-
tion on a signal-carrying wire will pick
up enough signal to operate the meter.
The advantage gained by omitting the
condenser is that in circuits where the
cable capacity is unimportant it is pos-
sible to touch the probe directly to the
circuit and trace a much weaker signal.
Thus, with the use of the extra tube
and the omission of the .0005 mf con-
denser, the tracer was connected to an
antenna and a station 80 miles away
received.

The revised signal tracer worked very
well. Signals could be traced from an-
tenna to voice coil, a.v.c., a.f.c,, and os-
cillator circuits could be checked with
ease, and by using the phones, noise
and distortion could be isolated to the
defective stage. Total cost of the modi-
ficatign—1less than $10.00.

forr JUNE,
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REDUCING HUM LEVELS

Hum Level of Many Receivers Can Be Notably Reduced

ECEIVER performance can be
improved greatly by reducing hum
level. Work of this kind can be
profitable if “sold” to the cus-
tomer, but not everyone will want hum
level reduced. Many are not particularly
fussy about reception and will be satis-
fied so long as some sound comes out
of the *box.” Others may appreciate
quality and be willing to pay for it.
Lack of hum in a battery set is very
noticeable. With the volume control set
at zero, and no signal input, no hum
can be heard. In an a.. or a.c.-d.c. set,
a definite hum can be heard at zero
volume control setting or when the radio
program is interrupted, as at station-
break time. This hum level—sometimes
called “residual” hum—is a part of the
radio design. It is usually not reduced
to absolute zero but is made low enough
that ordinarily it is not noticeable.

The hum heard in the service shop
may be less noticeable than in the home
or place where the radio is used. The
reason primarily is that noise level in
the shop may be high, preventing the
serviceman from hearing the hum very
efficiently. Baffiing effect of a cabinet is
also absent on the bench, often causing
strong 60-cycle hum to be inaudible.
By turning off other sets and keeping
shop noise down to a low level when
checking hum, better accuracy in making

the ]]Ste]l"lg test is pOSSlble.

6.7 2506

RZR

Ry

B+ = >
o (2 RS
Rp el 2575 T noooé
50V W
0 — e
—— C'-'_;-:sov

Fig. I—Hum voltage sources in a.c.-d.c. sets.

Many of the less expensive sets have
little filtering, since filter parts cost
money and that increases the cost of
manufacturing the radio. It might be
impractical to use extensive hum re-
duction on many thousands of radios in
manufacturing, but in specialized serv-
icing, for superior results, it is a prac-
tical matter to see about reducing the
hum to a very low level.

One common type of circuit is that
shown in Fig. 1. In this circuit, a hum

RADIO-CRAFT JUNE,
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voltage exists across C, the input filter
condenser. This hum voltage is applied
to the series circuit consisting of L,
the plate-to-cathode resistance of the
output tube and to R,. The value of
R, may be about 150 ohms and, since it is
shunted by a high capacity condenser,
the impedance in the cathode circuit
may be assumed to be very low at the
fundamental and low-order harmonic
hum frequencies. Small dimensions of
the midget cabinet and poor loudspéaker
response at 60 cycles may mean that
the hum at second harmonic 120 cycles,
will be most noticeable, and hum at 180
and 240 may be appreciable. Recti-
fied alternating current from the cath-
ode of the 25Z5 consists of two com-

‘ponents, the d.c. and an imposed a.c.,

or hum voltage. Such voltage appear-
ing in the plate circuit of the 25L6
would be heard in the speaker. We may
think of this 60-cycle hum component
as having two paths—one to ground
through C,, and the other through L.,
the internal resistance of the tube and
the cathode resistor and its by-pass con-
denser. Even at 60 cycles, the reactance
of the condenser is only 166 ohms, where.
as that of the parallel circuit amounts
to some thousands of ohms. As the hum
frequency is made higher, the reactance
of C, decreases and that of La increases,
further reducing the tendency for hum
to flow in the plate circuit.

In the screen grid circuit, filtering is
obtained through R, and condensers C,
and C. which offer low impedance paths
for hum currents.

A reduction in hum can be obtained
by using a small iron core induct-
ance in series with R.. If the choke d.c.
resistance is 200 ohms, R, may be re-
duced to 800 ohms. Usually, R. can be
dispensed with entirely when the choke
1s substituted without neticing any bad
effects. If the choke is a 10-henry type,
its reactance at 60 cycles is 3768 ohms.
The d.c. voltage drop in the choke will
be low, but the impedance to hum will
be much higher than that offered by the
1000-ohm resistor, reducing the hum
level. At 120 cycles, the impedance
would be even higher, about 7536 ohms.
If a 30-henry choke is used, at 60 cycles,
the impedance would be 11,304 ohms,
while at 120 cycles it would be 22,608
ohms. (Using the choke in series with
the entire B supply may be undesirable
since the high plate current of the out-
put tube results in near-saturation of
the choke and decreased inductance.)

An ordinary carbon resistor, such as
R;, will have no appreciable reactance
and may be considered a pure resistance,
so that its opposition to hum harmonics
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1s the same as that to the fundamental
hum frequency.

Hum can also be reduced, of course,
by increasing the values of C, and Co..
Usually C: is not very critical and a
30-uf 150-volt unit can be used, but C
must not be made too large in value.
Using a very large condenser here will
raise the peak current through the recti-

—e— ]
v gtl 3 ;CZ

Fig. 2—Tuned-choke circuit, a rarer type,

fier tube and possibly shorten its life.
It may also give too much output volt-
age. Using a choke, the original operat-
ing voltages are not disturbed very
much. In many cases, however, install-
ing a 20- or even 30-uf unit in place
of G will work out all right. A 40-uf
or higher condenser should not be used
in place of Ci. If the original circuit
had a very high capacity input, the use
of a similar condenser in servicing, nat-
urally, would be all right.

In Fig. 2, a less widely-used type
of circuit is shown. Hum output from
the rectifier is a 60-cycle hum, since a
half-wave rectifier is used. It may be
possible to tune L. L may be a speaker
field or a choke. If the inductance is 30
henrys, the reactance at 60 cycles will
be about 11,304 ohms. When the react-
ance is known, the condenser capaci-
tance can be found using a formula,
Xe == 1/6.28xC (farads), a condenser
in the neighborhood of 0.25 will be found
to have the same reactance.

Using an a.c. voltmeter, and connect-
ing it across the output filter C., the re-
duction in hum output can be noted as
various values of C are shunted across
L. Tuned-filter reduction is primarily
at the fundamental hum frequency.
Above resonance, for example at 120
cycles, the second harmonic hum out-
put of the half-wave rectifier, the 0.25
nf condenser would have a reactance
of 5300 ohms. The reactance of the .25
uf condenser, would be in shunt with
the choke impedance and the net im-
pedance would be something less than
5300 ohms. For higher harmonic fre-
quencies, the impedance would progres-
sively become less, since the reactance
of the condenser drops off with a rise in
frequency.

(Continued on page 648)
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“RADIO PEN" 28 YEARS OLD

Dr Lee de Forést Original Inventor

A FTER having published Fips’s lurid
account of his Radio Pen, which
caused him to be immediately fired,
cashiered, dismissed, and forbidden to
ever re-enter the premises, for his das-
tardly conduct in stealing inventions of
others (see article RADIO PEN, April
issue), RADIO-CRAFT received a letter
from Dr. Lee De Forest, who writes in
part as follows:

“Mr. Hugo Gernshack

“Editor, RADIO-CRAFT

“T notice that your April issue il-

- lustrates and partly describes the
‘Radio Pen.” I remember distinctly
that I made complete drawings and
specifications of such a pen away
back, either in the early 20’s or pos-
sibly as far back as 1917. My recol-
lection is that one of your mag- -
azines made quite a feature of this.
At that time, the smallest available
radio tube was the ‘peanut,’ made
by Western Electrie.

“If vou are sufficiently interested,
I suggest that you have one of your
men dig back through those early
files to see if that published de-
seription can be located. If so, will
vou not please reproduce it? You
see, I am just as jealous as you are
to be known as an early prophet!”
Sincerely yours,
LEE DE FOREST

Dr. De Forest’s memory is very good.
We located the article in the June 1918
ELECTRICAL EXPERIMENTER, an
early Gernsback publication.

We reprint here a condensation of the
article, and also the illustrations that
went with it. It certainly makes inter-
esting reading.

In defense of Fips; we are certain
that he did not remember Dr. De For-
est’s original account, because no refer-
ence to it was made anywhere in his
papers, through which we looked care-
fully after his brusque dismissal.

We did, however, find the following:
He had made numerous notes on other
miniature radio receivers, to wit:
POCKET LIGHTER RADIO

TIE-STICK PIN RADIO
EARRING RADIO (For ladies)
COLLAR-BUTTON RADIO
CUFF-LINK RADIO

This should give a good idea how his
mind works.

Of course, it will probably turn out
that neither of the suggestions men-
tioned are original with him. We are
certain that somewhere, sonie patentee
or an early inventor will sooner or later
claim credit.

All this is as it should he., Most so-
called “inventors’ these days find that
after they are through with their labor-
ious work they discover that their brain-
child is as old as the hills, and that
somebody had preceded them possibly
before they were even bhorn.

Dr. De Forest’s article fromn the June
1918 issue ELECTRICAL EXPERIMENTER
follows:

A "FOUNTAIN PEN"
RADIO RECEIVING SET

To Dr. Lee De Forest must be given
the credit for developing a receiver
which is only slightly larger than an
ordinary fountain pen. With it, a secret
service man has but to walk in the
vicinity where a “spy radio station” is
suspected, with the chance that he may
locate the informer at his instrument.

With this ‘“fountain pen’ radio re-
ceiver it has been possible to hear sta-
tions eight to ten miles away, with little
difficulty and only a small aerial. In the
sectional view shown here it may be
seen how it is hooked up. This sensitive
recciver depends entirely upon the Au-
dion for its efficiency, and it is only
this extremely sensitive detector that
has made possible a truly practical re-
ceiver of this small type.

It has been found that by using what
is known as a “soft” Audion a fair de-
gree of sensitiveness is achieved with
a battery of only four volts, whereas a
standard Audion requires a potential
many times that amount.

The tuning of the set is accomplished
by means of a small coil, wound with
No. 40 magnet wire. Taps are taken off
from the coil and led to a number of
points over which slides a contact
mounted on the movable cap at the end
of the receiver. By moving the cap one
way or another the wave-length is al-
tered to conform with the in-coming
wave, The tuning coil answers satis-
factorily for short wave-lengths, and
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Unlike Mohammed U. Fips' later invention, this early pen required an aerial and ground.
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The older {and much bigger] Radio Pen had

a range of 10 miles.

the Audion is connected directly to it,
having an untuned secondary. The bat-
tery is placed in the middle of the re-
ceiver and at the end is placed the tele-
phone receiver consisting of a special
magnet, bobbin, diaphragm and ear-
picce. The antenna and ground connec-
tions are instantly made by a special
double contact plug.

To operate the instrument the person
using it has'a metal plate attached to
the heel of one shoe, to which is attached
the ground wire leading to the set, the
wire being passed through. the trouser
leg so as not to be seen. The wire to
the antenna is run down through the
coat sleeve and into a hollow cane which
may contain a spiral aerial or a similar
arrangement.

Standing against an iron fixture
which conneets with the ground the
operator places the metal electrode on
the heel in contact with the same. The
cane containing the antenna is held over
the shoulder or in any position not likely
to cause attraction. The earpiece is
placed against the ear and the other end
adjusted till the signals are heard

loudest.
CORRECTION

The coil table mentioned in the arti-
cle “A Portable Shop,” published in the
February issue, was inadvertently omit-
ted. As a large number of readers have
written to ask about the table, it is re-
produced below.

No doubt many readers have already
constructed the apparatus, using coils
of their own design. If they have ar-
rived at values which cover the spec-
trum and oscillate satisfactorily, it will
not be worth while to modify them to
conform with the table. Any set of coils
that cover the bands is correct. In many
cases the cathode tap will have to be
varied from the peoint given, to accom-
modate individual differences.

Coil Table

(all coils are wound on 1% in. forms)

I.F. coil (456 kiloeycie) No. 26 enamel wire. 170
turns close wound; cathode tap 50 turns
from ground.

Broadcast—No. 22 d.c.c 100 turns closc wound;
cathode tap 13 turns from ground.

80 Meter—No. 22 d.c.c. 29 turns cloge wound;
tap 2 turns from ground.

40 Meter—No. 22 d.c.c. 16 turns spaced 1°Y inch:

p 11 turn from ground.

20 Meter—No. 22 d.c.c. 7 turns spaced 1% inch;
tap 1% turn from ground.

JUNE,
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raining necessary
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in 5 Days if Ghirardi’s 972-page RADIO PHYSICS
COURSE Book doesn’t teach you Radio-Electronic
fundamentals EASIER, FASTER ond ot LESS COST
han any other book! That’s how sure we are
that Ghirardi's RADIO PHYSICS COURSE is

HERE,S How To REPAIR Rnnlos the very best in the field!
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Ty S-S you that Ghirardi’s famous RADIO PHYSICS COURSE is their first choice

Naalo = . . A P
that this big ara edilion of de A EYWIMOnIs, thelr causcs and remodios as the easiest, most thorough and inexpensive Radio book on the market.
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those r‘;‘f friends find 'lhlls ?lm‘ boox l1_.\:1'.“‘1l’|'|'nc4.;|t‘r‘!la;r'rn.'llly :equllﬁ.‘d"lfir (:m”h Thix same inexpensive bonk hae miven more Ny £ p ES
i vick. o8 way n oeatin AN P P &Ci8 at A Dhroi SUbSH - -
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RADIO SERVICE WORK

.= « Without an instructor!

A. A. Ghirard!’s MODERN RADIO SERVICING
is the only single. inexpensive book that gives a
complete, caslly understandable course in modern
radio repalr work in all of its branches. Written
50 simply you ean understand it without an Inatrue-
tor! Road from the beginning it takes vou etep by
step through all Dhases of the work—or, used as a
refereice book LY busy servicemen, it serves as a
Leautifully eross-indexed work for ‘‘brushing up’”
on_any t3pe of work that may puzzlo vou.
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Edited

WORLD-WIDE STATION LIST

T last the effect of sun spots and
the northern lights have dimin-
ished and some fair reception
has been enjoyed by our cbserv-

ers. We sure hope that it will last a
while so that some of the dx can be writ-
ten into the log. The best European re-
ception seems to be coming from the
Swiss transmitters at Berne. 6.346
megacycles is very good at 8:30 pm on
and 7.380 is fair at the same time. Some
code interference is heard on the latter,
however.

A new' Mexican has been reported on
11.80 megacycles at 1 to 11 pm. The
call is XERH. Brazzaville is now heard
on 9.980 megacycles at 5 to 8 pm; with
the news at 5:15 and 6:30 pm. On
9.745 megacycles, Leopoldville is again
being heard at 1 to 9:30 pm daily. These

same programs can also be heard on
9.350 megacycles, at the same hours.
This is a new frequency for this trans-
mitter.

VUDS3 from Delhi, India, is now being
heard on the cast coast occasionally at
8:30 to 11:30 am. Reception is fair from
this one. VE9AI has discontinued use
of the 6.005 megacycle frequency. The
German transmitter at Leipzig is being
heard from 3 to 7:45 pm and from mid-
night on. It is a very good signal, and
easily received. Identification is by the
piano notes of the old folk song used by
Berlin transmitters before and during
the war. It is the best German heard
in a long time. Programs are in the
Home Service and is in all Gernjan lan-
guage.

KU5Q on Guam is still good around 7

am on 9.670 megacycles. ZQI in Jamaica
is heard from 4:30 to 6:30 pm on
4.700 megacycles.

Reception reports on HIT should be
sent to Calle Arzobispo Nouel 24 altos,
Ciudad Trujillo, Dominican . Republic.
Reports should: be in Spanish, and be
sure to inclose international reply cou-
pon. The programs are heard nightly
on 6.630 megacycles until sign-off at
9 pm. The station identification is made
by a man who says, “El HIT Del Airo,”
and sign-off is followed by the National
Anthem,

XEBT in Mexico City is also sending
verification cards in return for- good,
complete reports, which should be in
Spanish. They are heard very well
about 8 pm on 9.625 megacycles.

All schedules Eastern Standard Tine.

Frea. Station Location and Schedulo Frea. Statlen Location and Scheduls Frea, Statien Locatlon and Sehedule
11.800 J2) TOKYO, JAPAN: 0 to 10 am, 12.070 CSwW LISBON. PORTUGAL: heard 1:30 to [[ 15.210 KGEX - SAN FRANCISCO, CALIF.. Iuil-
11,810 WLWLI CINCINNATI. OH10: Euronoan beam. 3 1 ipplne beam. 4 pm to 1:45 am.
6 to 7:45 am: 1 {0 5:45 pm. 12.080 PST nlo DE JANEIRO, BRAZIL: 6 to|| 15.210 WBOS BOSTON. MASS.: EurobDean beam. 6
11.810 Z0J COLOMBC, CEYLON: 5 am tp noon. am 1o 12:45 pm,
11.820 GSN LONDDN.ZENGLAND; New Zel?und lz.ggg GRE rgag%\g. I.OESN?;LRA gto \u IR 1?%%% ?_IlleBA gg@JgEAk-PEGNADlA o
. beam, 12 to 1 am: African besm 12. R . N ear as S i Bils
1to 4 p beam. ll to 3:15 am: 11 am 2!0 12:45 || 15.230 VLGE MELBRU:‘Nﬁ b‘USTwALIAu hsonn-
11.826 WCRC NEW YORK CITY: European beam, bm: Ttallan beam. 1 am 1o 12:45 pnl. ern Australla beam 1o 10:25 pm
6 to 10:30 am. 12.110 H13X CIUDAD TRUJILLO. OOMINICAN 15.230 wWLWL2 CINCINNATI, OHIO; North Afrlcan
11,830 WCRGC NEW YORK CiTY: European beam, REP UBLIC. noon to 2:30 pm: 6 to beam. 6 to 7:45 an; 8 am to 12:45
10:45 am to 4:30 pm; Soulh Awmner- 10:30 p p'"(; 1 to 5:45 pm, i
fean beam. 5 to 11 pm. 12475 Moscow U.S.S.R.: 6:45 to T:45 am; || 15.230 MOSCOW, U.S.S.R.; 5:45 to 6:25
11.830 MOSCOW, U.S.S.R.; 10 pm to 2 am: 8:30 to 10:30 am: noon lo l pm; 7 pm: A 40 to 8:15 am: 3 to 3:45 pm.
[ lo 8 am: 11 -to 11:30 am: § to hin to 1 am 15.240 KNBX SAN FHANCISCO. GALIF.: Orlental
1 12,190 LSN3 BUENOS AIRES. A“GENTINA 6.15 heam, 3:45 to B:45 pm.
10,835 CXAID MONTEVIDEO URUGUAY: 6 sm to 15.250 WLWK CINCINNAT! OHID South  Amer-
1.840 GwWQ 1 12.210 VIENNA. AUSTRIA: afternoons at lean be. 5 15 pm‘ )
LONDON. 4:30 nm. 15.250 WLWRI CINGINNATI OHIO North Afriean
11.840 VLG4 MELBOURNE AUSTHALIA North || 12.250 WXFD ALASKA: 8 pm to miinight. heam. 7:30 sm to 3 pm.
Amerlcon beam. 12:10 to 12:45 am; || 12.255 KUSQ GUAM: & am: T_pm to midnight. 15.260 GSY LONDON. ENGLAND: African beam.
10 to :45 am: Ncew Cnaledonia || 12.265 MOSCOW. U.S.S.R.: 4 to 5:30 om: 10:30 am to 2:15 pm.
beam. 3:10 to 4 am: Southwest Ia- 8 ul) 9:30 b 10 Den to 6 wn: T am || 15.270 WCBX NEW vtonaxdscnv Evropean beam,
cifte bclm 4 30 to 5 1.» am; Aslatle 1o 1 nn ! am_ to
40 . s':mam 31 T 0 G:4 U T 12.265 TF) HEYKIGA\“K. ICELAND: 8 to 9 am; 15.270 KCBR LG’JS A4N(EE:.DES (isL;F.. Or{cnlnl
. vLC EPPAR ON. AUS nALlA Tshiti 3 to G:30 um heam 2 10 pm: 10:15 pm to 1 ani
. - :-nlrg Ft 1~4£ . |2.27g Hehe QGIVT%N ECC‘PABIiane\en}ngs g 15.280 WNRE NE\go YORK 4CIII’Y Europcan beam,
11,845 ARIS. FRANCE: 8 to 9:45 pm: 10 [f 12.44 J ¢ afternoons an T am to 4:1:
10 10:45 pm; k1 to 11:45 Um mlzl- evenlngs. 15.200 WRUL BOSTON. MASS.: l\orth Afrlean beam,
nlghl to 3 am; noon to 5 5:30 13.000 HOD QuITO, ECUADOR 2:45 to 3:30 am. 9 am to 5 um Carlbbean beam,
7.30 13.050 WNRI NEw YORK CITY: Furopean beam. ail5 1o 5:43
11.847 WGQEA SCHENECTAD\' NEW YORK: Euro- G am_to 6 pm. 15.275 Z0J coLOMBO, CEYLON. news-8t 10 pm
hean beam. 6 am to 3:45 pm: Dra- 13.050 KCBR SAN FRANCISCO. CALIF: Orlental and midalg
zllian beam, 4 (o 10:30 nm heam. 10:15 pm to 1 am. 15.290 VUD3 DELHI, INDIA 7 to 8 am.
11.847 XMHA SHANGHAL, CN {NA: 6 to 0 am 14.560 WNRX NEw YORK CITY. Europcan beam. |} 15.300 GWR LONDON., ENGLAND: Sonth Amer-
11.855 SINGAPORE. MALAYA: 8 to9:30 am. am to 3:45 pm. {fcan beam. 2:30 to 4:45 pm: Central
11.660 GSE LONDON, ENGLAND: Near and Mid- || 15.000 WWYV WASHINGTON D. C.; U. S, Bareau Amcerican beam, 5 to 6:15 am: 2:30
dle East beam, 11:45 pm to 5 am: of Standards; frequeney, time and to 4:45 .
1:30 to 2 pm: African beam. 3:30 to musieal piteh: broadcasts eontlnu- 15.310 GSP LONDON, ENGLAND: XNorth Amer-
4 pm; European beam. 11:30 to 1:45 ousty day and night. fcan beam, 6:15 am 10 6 pm: African
mn‘ 5 to8 am 10:15 am to 11:30 || 15.070 GWC LONDON. ENGL ND. Far East beam. 1 to 3 am: Near antl Middle
12 to 4 p beam, 9 Lo 10:15 a East _heam. G6:15 to 5:30 a
14.860 HANGOON BURMA 10 pm to 1 am; 15.105 TOKYD, JAPAN: hcnrd at 7:30 pm. 15.315 HERG BERNE, SWITZERLAND: Monda)s.
2:15 to 8 am: 8:30 to 10 a 15.110 GWG LONOON. ENGLANO: Near and Mid- 3 3:30 am.
§11.870 WNBI NEW YORK cn'v Soulh Amerlcan dle East beam. 6:13 to 6:45 am; || 13.320 MDSCOW, U.S.S.R.; 5 to 11:30 am.
boam, 6:30° to 1:30 to 2 pm: African beam, 12:30 || 15.325 JLP2 TOKYO, JAPAN: 11:45 pm 10 4 am.
11.870 wWOOwW NEw Ynn c|TY EuroDcnn beam. te 12:45 pm; European beam. 5 to || 15.330 WGEO SCHENECTADY. NEW Yom( Euro-
o 5:4 8 am; 10:15 am to 2 pm: 2:30 to pean beam. 6 am te 4:30 p
11.880 LRR HOSARIO. ARGENTINA: heard at 4 pm. 15.340 KNB1 SAN FRANC ISCO CAL!F " South
15.110 HCJB QUITO. ECUADOR: mornings @ond Amerlean beam. 5 to 11:45 pni:
11,885 MOSCOW. U.s. S R.: 6:43 to 8 am: afternoons. Oriental beam. 2 to 4:15 pm.
£:30 to 7:30 p 15.130 KGE!} SAN FRANCISCO, CALIF.; Alaska- 15.340 MOSCOW, U.S.S5.R.: 5:30 lo 9:30 am,
11,830 KWIX SAN FHANCISCO CALIF.: Hawallan iental beam, 5 to 7:45 pm: South-. 15.350 WRUA BOSTON., MASS.: Euronean beam. 6
heam, ‘1 pm to mld.nls:hl. 12:15 to west Paelfie beam. 8 pm to midnight. am to 4:13 pm,
1:45 a 15.130 WRUW BOSTON. MASS : Europcan beam. 6 15.350 PARIS FRANCE (‘ to S am.
11.893 WNBS NEW YORK 'CITY European beam. o §:4 15.375 GRE LONDON. ENGL
1:15 to 4:45 p ' 15.140 GSF LONDON ENGLANU. Australly heam, 15.405 PZXS PAHAMAHIBD. SUHINAM: 12:30 to
11.897 JvuU3 ‘I'OKVE!. IAPAN 6:45 am te 12:30 1,30 |o 4 nm indian heam, 11 om P
12:4 15.420 GwD LONDON, ENGLAND:  Anstralian
11.900 XGOY CHUNGKING CHINA Allled forees 15.120 HV) VAT|CAN CITY Wednesdays. mid- heam, 1:30 to 4 am: New Zealand
in the Far Fast. 7 to 8 pin: Asin. night 10 12:30 am. beam. 1:30 to 4 am.
Australia. New Zealand beam. 5 to || 15.150 WRCA NEW YORK CITY: Kuropcan heam. 15.435 GWE LONDON. ENGLAND: Middle East
5 30 am; East llnssln hl:nm 5:30 to 7:30 am (03 30 pm; Brazilian heam. Dean. 12 to 2:15 pmi_South Amer-
6 am: Janan beam. to 6:30 am. 4 to 6:15 jcan beam. 2:30 to 4:43 pm.
11,9060 CXA10 MgNTEVIDED unucu.«v 3:30 to || 15.150 KNBX sn'm FR‘]AN 1ls)c?. CALIF.. Oriental || 15.450 GROD LONDON. ENGLAND: African veam.
hean 1o 10:30 am te 2:55 .
11.830 GVX LONDDN. ENGLAND: North Amer- 15.155 SBT STOCKHOLM, SWEDEN 6 to 701m. 15.505 CMAS HAVANA. CUBA: 6:45 1o 7:30 pm.
lean Ilcnm. 5 to 7 am: 2:30 to 4 10 am to 1: 1-) bm: Sondays, 2:43 ¢
pm: 415 1o 9" om:" Tndian beam. am 1o 135 15.595 F24 BRAZZAVICLE FRENCH EQUA.
012115 15.160 JZK TORYO. JAPAN: neard at_7:30 pm. ORIAL AFRICA: 4:15 to 8 am.
11.950 MEXICO crry, MEXICO. heard eve- || 15170 TGWA GUATEMALA CITY, GUATEMALA; 15.620 VRRG JAMAICA BRITISH WEST INDIES.
daytime transmissions. 15.810 LSL3 BUENOS AIRES. ARGENTINA:
11.855 GVY LONDON ENGLANO: Furopean beam. || 15.180 GSO LONDON. ENGLAND: Near Fast heard mornings.
I5 I: l1 :30 amn: Near East bLeam. 1 beam, 12:15 am to 3:30 pm. 15.875 HED4 BERNE, SWITZERLAND: 2:15 (o
0 4 bm. 15,190 CKCX MONTREAL, CANADA: Kuropean 2:50 pm. 3
11.960 HEK4 Sigf?lishursd:l_lTZf:LIA'TDL: T‘l;)csdny mh.:m. 7 am to 3 pm. 15.920 KUsQ GUAM:DT pm to midnight.
11.970 FZ1 BaAZZAvIE e, MM YRS || 15095 TAQ ANKARA, TURKEY: 4:15 to 8 am. || 17.485 MV VATICAN CITY: 1ednesdavs and
TORSAL AFRICA: 11 .m to G:43 || 15200 WLWSI CINCINNATI. DH10: South American Saturdays, $:45 to 9:15 am.
pm: midnighl to o3o heam. 5 to 7:15 bin. 17.527 Fzl BRAZZAVILLE. FRENCH EQUA-
11.955 CSX LISBON. PORTUGA e to 10 am. 15.200 VLAG6 MELBOURNE, AUSTRALIA: Japa- a TORIAL AFRICA; midnight to 2:30
:ggg‘)o %’r:tlv'so EGNBI()AGO E"&LE me afternoons. 5 En“s(o beam, 2(:25:("?\}0 3’530 am, an; 4:45 to 7:45 am; 11 am to 5 pm.
.040 NDON. NGLAND:  Australian || 15.200 WOO N YORK ¢ Eurohean heam, Q
beam. 12 to 4 am. 6 am to 3:13 pm. (Contmued on page 660)
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" NEW RADIO ELECTRONIC
PATENTS

ANTENNA SYSTEM

George T. Royden, 5. Orange, N. J.
Patent No. 2,393,656
A RHOMBIC ANTENNA is known as an excel-
lent wide-band system. However, it requires
A resistance termination for optimum results.
This resistor must dissipate sufficient energy to
prevent reflection along the antenna.

-
W
]

E:Wh

— -+

|l]l}1l1]lk--l|l

Instead of a resistor, this rhombic uges a trans-
former as a termination, for the purpose of
transmitting some of the antenna energy back
inta the transmitter input. Therefore two effects
are accomplished ; antenna reflections are elimi-
nated ; oscillations are maintained. The transmis-
sion line between antenna output and transmitter
input can be made of suitable length so that
phase relations are satisfied for oscillations at
the required frequency.

= o DS 2 U TRANSMISSION
LINE

E:RHOMBIC
TANK

The inventor sug®ests the use of this system
in connection with radar or radio jamming facil-
ities. For these purposes the tuning condenser is
rotated continuously through the desired band of
frequencies. On the same shaft is connected a
rolary arm eontacting a metal band. This con-
stitutes the B-minus return. At one position an
interruption on the metal band is provided, so
that during this moment (corresponding to the
desired - frequency) no iamming takes place. This
frequency, which may be set at any desired point
in the band covered by the apparatus, is used for
communication transmission.

PULSE MODULATOR

John E. Gorham, Spring Lake and
Andrew W. Frevert, S, Belmar, N. J.
Patent No. 2,391,894
THIS circuit is designed to shape as well as
time the puises used to modulate an r.f, am-
plifier. An alternating current is rectified and
applied to a thyratron econtrol circuit. This
voltage charges the condenser at a rate determined
by the resistance and capacitance in the circuit.
The charging current flowing through R1 puts a
negative voltake on the grid which opposes the

‘existing Dpositive voltage, and as it dies down,

two effects tend to break down the tube: (a)
the rising plate voltage (b) the rising grid volt-
age, The variable resistor is ndjusted to fire the
tube at the moment of peak condenser voltage.

When the fube fires it permits the condenser
to discharge through it (L prevents sudden cur-
rent flow), the resulting oscillatory flow reversing

. the condenser voltage and quickly extinguishing

the tube.
With the rectified voltage shown, the pulse rate
will be twice that of the applied a.c. frequency.

- If pure d.c. is used this rate may be adjusted to
-any value by changing values of C and L (the

transformer primary). The- width of the pulse
depends upon the size of condenser C,

RADIO-CRAFT JUNE,
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RUGGED A4S
OLD BIG BEN'

TURNER MODEL 99
DYNAMIC

| Engineered for discriminating
users who want utmost efficiency
and dependability, the Turner
Model 99 Dynamic is the most
' rugged microphone in the entire
Turner line. lts precision-built
dynamic circuit withstands the
extremes of climate and tempera-
ture to reproduce sharp and clear
under difficult operating condi- ;
tions. Large city police departments, commercial broadcast
studios, and leading manufacturers of communications equipment
depend on Turner 99 for unfailing performance. Professional case
is finished in rich gun metal and equipped with adjustable saddle
for semi- or non-directional operation. Range 40-9,000 cycles.
Level — 52DB. Available in all standard impedances and com-
! plete with 20 ft. removable cable set.

TURNER MODEL 999 BALANCED LINE DYNAMIC

The same professional appearance and rugged construction as Model 99
with voice coil and transformer leads insulated from ground and microphone
case. Line is balanced to the ground. Especially recommended for critical
applications. Range 40-9,000 cycles. Level — 52DB. In all standard imped-
onces with removable 20 ft. balanced line, low capacity cable set.

Ask your dealer or write for full specifications
*The famous clock of London

The TURNER Company
TURNER — Pioneers in_the Communications Field
907 17th Street N.E., Cedar Rapids, lowa

3 TURNER
et 99 and 999

Licensed Under U. S. Patents of the American Telephone and:
Telegraph  Company, and Western Electric Company,

1946
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SOUND PRESSURE METER
Massa Laboratories
Cleveland, Ohio
The Massa Model M 101 Sound Pres-
sure Measurement Standard is a pre-
cision acoustic instrument developed for
making absolute sound pressure meas-
urements throughout the range.

Specifications: Physical Size: %-inch
diameter cylinder by 15/16-inch long.
Outer Housing: Metallic, chrome plated,

electrically indépendent from both
terminal connections. Electrical - Con-
nection: Two insulated pins projecting
through bottom. Acoustic Impedance:
Greater than 0.001 c.c. of air. Resonant
Frequency: Above 45 ke, resulting in
absolutely uniform pressure sensitivity
throughout the audible {requency range.
Free Field Response: Non-directional
in all planes to 5 ke. Diffraction pre-
sented by a rigid cylinder %-inch di-
ameter at higher frequencies. Cavity
Resonance: Completely eliminated in
the design. Sensitivity: 23 microvolts/
dyne/em® sound pressure. Electrical Im-
pedance: Equivalent to a 100 puf con-
denser throughout the entire audible
range.—RADIO-CRAFT

TUBE TESTER
Hickock Electrical tnstrument Co.
Cleveland, Ohio. \

The Model 532C (counter model) and
532P (portable) accurately test and re-
ject all bad tubes. The tester is fitted
with scales having MICROMHO ranges

e ' ,
from 0-3000, 0-6000, 0-15,000 with leg-
ends indicating “Replace,” “Doubtful,”
and “Good.” This unit also provides for
noise, gas, and hot and cold shorts tests.
Diodes are tested separately with low
voltage to prevent paralysis of the ele-
ments. Line voltage is indicated cor-
rectly on a large test meter—from 100
to 130 volts. Rectified current is used
to energize plates and grids, using two

624

rectifiers, and tests can be made of grid
controlled rectifier tubes. Filament volt-
age is in steps to 117 volts. The tester
is 17x18x8%;-inches in size and operates
on a power supply of 110-130 volts
from 50-60 cycles. Tube complement is
one type 83 and one type 5Y3-GT. Tests
of all present-day tubes, including Octal,
Loktal, Miniature, Ballast and Magic
Eye tubes, can be made and provision
has been made for future tube designs.
—RADIC-CRAFT

INTERCOMMUNICATOR
Operadio Manufacturing Co.
St. Charles, [llinois
The new Flexifone line features a 10-
station master, a 20-station master, a
6-station ‘“Supervisor” master, and re-
mote speaker station.

Outstanding features are modern
housings of durable die-cast netal; at-
tractive gray-tan Hammerloid finish;
self-clearing, gravity-assisted piano-
type keyboard for station selector
switches; selector keys and controls of
plastic.—RADIO-CRAFT

COMMUNICATIONS RECEIVER

Hallicrafters Co.

Chicago, lllinois
The S-40 communications receiver
features standard broadcast as well as
short wave, using red markings for b.c.
band. Selection of standard broadcast is
thus made so simple that a child can
operate it. Frequency ranges from 550
ke to 44 me are covered in four bands.
A nine-tube set, the S-40 is designed
primarily for radio amateurs and short-
wave listeners, but is also adapted to
general use. An external “S” meter
which can be connected through a spe-
cial socket on the rear of the chassis is
available as an accessory.—RADIO-CRAFT

s |
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RADIO-CRAFT

AMATEUR CRYSTAL
Bliley Electric Co.
Erie, Penna.

This new crystal, Type AX2, features
primary electrodes consisting of a mi-
cro-thin metal film deposited directly
on the major crystal surfaces by evapo-
ration under high vacuum. Secondary

?:“ LILEY ELECTRIC
WY Coro x4
roR T # e A

electrodes, under spring pressure, clamp
the erystal and provide necessary therm-
al dissipation. This design results in
better grid current stability over a wide
temperature range, improved frequency
stability under high drive conditions and
substantial improvement in keying char-
acteristics.—RADIO-CRAFT

STUDIO RECORDER
Fairchild Camera and Instrument Co.
Jamaica, N. Y.

The No. 523 studio recorder is de-
signed to meet the requirements of the
commercial recording and radio indus-
try for instantaneous or wax recordings;
and the sound film industry for dubbing
sound from disk to film. The table ac-
commoedates 18-inch flowed wax masters,
acetate, or thicker wax masters. The
synchronous motor 33.3 r.p.m. drive

|
|
| —— {

guarantees absolute timing, also making
the a.c. line the only interlocking device
needed for dubbing sound. No. 541 mag-
netic cutterhead, microscope and mount
in combination with the precision-built
lead screw mechanism assures uniform
cutting at any pitch from 80 to 160
lines.—RADIO-CRAFT
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Accurate [Ong RAnge [avigation...anytime...in all weather

work and prevents errors in readings.

With Sperry Loran the navigator has
at hand-a quick and accurate means
of determining a ship’s position at any
time, in all kinds of weather. This
system involves the reception of ac-
curately timed radio pulses from shore-
based transmitting stations, usually
200 to 400 miles apart.

The difference in time of arrival of
signals from a pair of transmitting
stations is measured and the time dif-
ference is then used to determine,
from special charts or tables, a line-
of-position on the earth’s surface.
When two lines-of-position from two
different pairs of Loran stations are
RADIO-CRAFT for JUNE,

crossed, you have a “Loran fix.” Fixes
are obtainable at distances from shore
stations up to 1400 miles at night,
700 miles in daytime.

In your consideration of Loran,
note particularly that Sperry’s equip-
ment is easy to operate. A Time
Difference Meter (see illustration

above) greatly simplifies the operator’s

7o)

Sperry Loran is backed by a world-
wide service organization and meets
the usual high standards of test and
performance of all Sperry products.
Loran equipments in limited quantity
are ready for immediate delivery.

*The Time Difference Meter, giving position
references directly, is a Sperry exclusive.

Sperry Gyroscope Company, Inc.

EXECUTIVE OFFICES: GREAT NECK, NEW YORK

*  DIVISION OF THE SPERRY CORPORATION

LOS ANGELES + SAN FRANCISCO. + NEW ORLEANS + HONOLULU o CLEVELAND s SEATTLE
CYROSCOPICS + ELECTRONICS * RADAR ¢ AUTOMATIC COMPUTATION » SERVO-MECHANISMS

1946
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Radio PhotoFact Service

Puoto FacT FoLio

- Nol

puuints

o1 nOWAID W.3ANY B LOLLY

Save Up to 50% in Servicing Time!

-

ot T
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From 2 to 12 clear photos of
the chassis, identifying each
component part for imme-
diate checking or replace-
ment.

Complete specifications on
each component, including
manufacturer’s part num-
ber, available replacement
type or types and valuable
installation notes.

A keyed reference align-
ment procedure for the
individual set, with adjust-
ment frequencies and
recommended standard
connections.

Complete voltage analysis
of receiver.

Complete resistance analy-
sis of receiver.

Complete stage gain meas-
urement data.

Schematic diagram.

ariy

If you think it’s going to be easy to service
the 1,000 or more radio sets soon to come
off production lines, read no further! The
Howard W. Sams PhotoFact Service is
designed for men who know there’s a
tough time ahead—who need and want
better service information.

The Sams PhotoFact Service provides
such information in the form of reliable,
fact-filled, illustrated folders that can save
as much as 50%, of your servicing time.
Every post-war radio is visualized in photo-
graphs . . . every part listed and numbered
. . . every servicing shortcut and installa-
tion fact fully set down! No matter how
complicated the set, or how new the com-
ponents, you have the whole story right in
front of you.

You get from 30 to 50 such PhotoFact
Folders at a time. The Folders come to

you in handy folios at a cost of only $1.50
for each group! They cover all new sets
as they reach the market,

Think of it! An absolutely fool-proof
visual method of giving you the exact in-
formation you want, where you want it,
when you want it, for as little as three
cents per new radio model! And every bit
of information is compiled by experts
from an examination of the actual re-
ceiver itself —not from standard service
data/ The Howard W. Sams PhotoFact
Service starts June 15. Reserve your Photo-
Fact service now/

oo, MHembernsbiite to
HOWARD W. SAMS INSTITUTE

Answers to hard service problems! Economical shop
practices! How to get more customers! These and
many other subjects covered by 30 top notch spe-
cialists! Complete facts with PhotoFact Folio No.l.

sesss wes

]

Cut This Out and Mail It to Your Distributor! If you do not know his name and address, send ]
it directly to Howard W. Sams & Co., Inc. 2924 East Washington Street, Indianapolis 6, :

Indiana, and we will see that your nearest distributor gets it.

CHECK ONE SQUARE

PLEASE PRINT

for me.

D lication date, June 15, 1946)

Name.

D Yes. by all means reserve every issue of the Howard W. Sams PhotoFact Folio Service

D Send complete information and reservation card.

My (check) (money order) (cash) for $1.50 is enclosed for PhotoFact Folio No. 1. (Pub-

Address

City.

Zone. State.

Company Name.

My Distributor’'s N;

City.

--II..----III-“.--I-..-'I....l-lll..n...._......_‘...m.n.I--'-.I-.--d

Radio PhotoFact Service

RADIO-CRAFT for
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5 TUBE SUPERHET SIGNAL CORPS
i Auto AC-DC PARTS KIT

ANTENNAS

® 3 Section

® 66" Long -
Genuine U.S. Signal Corps telegraph
® Brass Tubing keys brought to you at prices below
¥ manufacturing costs. Made with
® Triple Chromium Plated switch to close contacts, polished
ﬂ d:!xrable enameled metal base mount-
® ed on a bakelite base; key lever is
= lnsu!ator .Type Esnl nickel-plgted; contacts are brass-
Mounting with Lead In- e
dividually Boxed These SBecial Kitss incll;xde: StSmped Packed in new original boxes.
Chassis-Dynamic  Speakers, utput Lot 10
24 to Master Carton Transformer, Volume Control and S of Carton of 50
Switch, 2 Shielded LF. Coils, Antenna 7 5(: c
$ and Osc. Coils, Two-gang Super Vari- ea. ea.
| able, 5 Octal So;:k_e[:_ts, 120 x 20 Mid.
150-Volt Filter, ubular Condens-
ers, 3 Mica Condensers, 6 Resistors, MICRUMETER
Lots of 96 6 ft. A.C. Cord and Plug, Circuit Dia- Western  Eleetric—0-200
gram. Mieroamps D.C. — Zero
L 3 1 05 adiustment, " Bakelite
Se —= -1nc| meter —
TwHHEIYLELAST $895 each I:dividually boxed.

IMMEDIATE DELIVERY BUT ‘395

QUANTITY IS LIMITED (Lots of 6—$50.00) Each

V.M. .57 RECORD CHANGER Approved SIGNAL GENERATOR

2 This Record Changer is Model A-100 r
A ?\ a well-made mechanism, A—100 to 310 Kilocycles
. ill ple ither 10-in. or B—320 to 1000 Kilocycles
o wxl].pdy S . C—1000 to 3200 Kilocycles
12-in. records. The pick- D—32 to 10.5 Megacycles
up uses a crystal car- E—10.5 to 26 Megacycles
. . . E2—21 to 52 Megacycles
tridge. Size 14 in. x 14 Tk e
in. Packed 2 to a fac- quency (same as WWV),

Internal modulation at
{(samp  as

£ d carten, fac- 440 cyeles .
tory-seale . W) External ' modu: § 00
lation possible from 40 to

tory guaranteed. iy ol
Special $20.95 each Complate

4 in. P.M. Speaker Alnico V slug | Meg Lots of 100
GUARANTEED FILTER Packed 30 to factory carton.,...... $1.65 ea. 2 Meg $272.50
CONDENSERS 5 In. Pﬁ:'i gn%katr Alr:;: v §1:70 KIt of 50 assorted Bakellte Knobs for ' In. shaft,
(TUBULAR TYPE) Mo g ok DynEale. S saaken st s with set screws ... .............. . $2.50 per kit
mfd. 50 Ve. Packed 20 to earton......... ... $1.75 ea. 2000 ft. Spool No. 16 Solid Push Back
6 In. P.M. Speaker, Heavy Slug WIS | aciombprn g briSmm e Bdeps $9.00 per spool
Packed 20 to carton.............. $1.95 ea Standard Barrsl _Type Phore plug,. $20.00 per 100
Rubber Sheathed ** eided, single Midget Ceramio Trimmers—3-30 mmf..$6.00 per 100
Conductor Sll)g :‘t 'for sszggg Moulded Loctal Sockets 15 In. mtg”\a(l)th metal
30x20 mfs. 150 Vo : it . for 5 ring ..ol o ol a8 b i p per 100
40x20 mfd. 150 Vo. C 35500 Der 190 438 K€ fintenna, Oscillator and e Mazda Pilot Bulbs No. 44
50x30 mfd. 150 vo. . §$55.00 per |00 P COlIS L ea. Packed 10 to box $4.25 per 100
Standard Brands, Tubular By Pass Condensers 456 K.C. I.F. Coils Input & Output, medium 1000 to Carton $38.50 per 1000
01— 002 n $iZ0 cAN ..ol $45.00 per 100 asst. No. 40 and 46 packed 100 to carton—$4.25 per 100
001 —.002—.003—. 005—.006—600 Volt 6 ft. A.C. Cords with plug........ $20.00 per 100 Single Pentods Midoet Outbut Transformers for
$6.75 per 100 Astatic Low Pressurs, curved arm, crystal plekup S e ioi s 018 Of 25—35¢ ea.
.025—.0—.02—600 Volt . per 100 with Sapphlre Stylus' Pormanent Nsedls, has eart- Insulated Banana Plugs, solderless, side screw con-
05600 volt ....... $§ 9.75 per 100 ridge which replaces LPG-LP2I-LP23 nection, red or black ..........° ., $10.00 per 100
.;—600 Voit . §$12.00 per 100 $3,75 ea Lots of 10—$33.50 Insulated Banana Tip Jacks, red or black
.HNSEOO vvl‘t)“ . s;ggg et 100 Standard Low Prossure Crystal Plekup $8.50 per 100
; 0 o S’ it o -$22.00 por 100 §2.50 sa.—Lots of }0—S$22,50 Flinest Quallty Midget Micas:
I 4 rrif(:;' so? Vo T.L.A o”/ c";‘{/’"‘,’" e base, ; -001—.0001 h
ubrlg alumlinum ean, 2"x3% In. 5 list. .002=.00025
replaces 8 mtd. 600 Vo. elestrolytic. - flGNA:}. ?ORPS JAci't(s .005—, 00005 $5.00 por 100
Carton of 40 .................. T - $38.50 its all standard plugs. Open cireuit. Mallory +006—.0005
Wee SC-1 cqulvalent of Signal Corps Jack Tinned Copper ShieldIng $1.50
SPEAKERS No, JK [34A war gy mantemapenes S0 Nperti 0 Yo in—Ye . % in. por 100 11,
4 in. 450 obm Dynamic Speaker Volume Controls, [ess Switeh—IV4" shaft, 250,000 Fliter Choke, 75 Mill.—250 ohms-¥; in. Cors, 85¢ ea
Packed 30 to factory carton........$1.70 sa ohm. Fifter Choke—30 mlIil.—300 ohms-%" Core.,65¢ ea.

MA | L O RD ER s F | |_ |_ ED: gi?udmiit“wghvoemh balance C. 0. D.  References—Bank of America,

Los Angeles, California

RADIO-CRAFT for JUNE, 1946 7
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- the .top. we have ‘1

NOMOGRAPH
CONSTRUCTION
(Continued from page 609)

In Nomogram A, (shown on opposite
page), one of the ranges (figures to the
right of the scale lines) is 10 microam-
peres to one milliampere (1/100,000 to
1/1,000 ampere) and 10,000 ohms to 1
megohm. The other range (figures to
the left of the scale lines) is from 1 mil-
liampere to 0.1 ampere and from 100 to
10,000 ohms.

Since our outside scales range from
1 to 100, the center voltage scale might
be ‘expected to start with 1 (1 x 1)
and end with 10,000 (100 x 100). .
But: the two_outside scales in é
this nomogram: have been in- /
tentionally "started. with A
numbers which  have‘a .

- //
H

product of 0.1 volt. At

megohm X -1- ma /
and 10,000 ohms -

X 0.1 ampere //)W
=1,000 volts '/

in each W /

case. How /////
1 LA
I/

N\
ALNNORRE

is the
center

=
|1

] 2 H 4 [

Fig. 3—W.ith this guide {on 10- or 20-inch
paper) nomograms may be drawn to any scale.

scale to be constructed? Four-cycle pa-
per is not easily obtained—if at all—in
our small size, and the center scale has
four cycles.

The device in Fig. 3 solves the prob-
lem. This is drawn on l-cycle paper
(or can be drawn on any piece of paper
more than 10 inches square with the
help of a slide-rule scale). The base is
divided into 10 equal-parts from 1 to 10
(conveniently 1 inch apart). The alti-
tude is d° -ided logarithmically according
to the l-cycle paper (or the C-scale of
a slide-rule). ‘(Much log paper comes
seven inches wide and it may be nec-
essary to paste two sheets together, but
carefully!): We can make logarithmic
scales of any length with this diagonal
figure.

To use the diagonal guide on the
4-cycle voltage scale, mark out the
10-volt and 100-volt points on the nom-
ogram. One milliampere X 10,000 ohms

10 volts. Since these figures appear
on both scales, it is necessary only to
connect the values together with the
usual straightedge, marking the point
where it crosses the center line. The
two marks should coincide at the 10-volt
point. Locate the 100-volt point with
10,000 ohms X .001 ampere and 1,000

ohms X 0.1 ampere, and the 1-volt point
with 100,000 ohms X 10 pa and 100
ohms X .01 ampere.

Insert the diagonal guide under the
tracing paper, keep its base line directly
under the base line of the nomogram,

(Continued on page 631)
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Highest Quality

RADIO and ELECTRONIC

Testing Equipment

lemediate Delivery from Stockr(iuaranteed

The New Superior
Model CA-11
Signal Tracer

Net Price $18.75

FEATURES:

# Signal intensity readlngs are
inditated direetly on the
meter.

Only one conneetlng cable—
No tunlng controls.

HIghly scnsitive—uses an Improved vaeuum tube

voltmeter eireult.

lhe Detoctor Prohe.

Completely portable — welghs 5 Ibs. Measures

*

*

* Tube and Tesistor-capaclty network are built into
*

*

5 xfix 7 inches.
Vrovision is made for [nsertlon of phones.

The New Mc

Resista
Bridg
Net Price

mmfd/olm  thru 1,000 mfd, /megohms
power factor; 0-500 volt adjustabie Internal

Murdo

= Silver Model 904
[0} Capacitance

nce
e
$49.90

0-506
pelariz-

ing volMage; 0-10 and 0-100 ma. eclectron-Tay leak-

age current meter: measures resistance. cal
undér actual operating voltages!

haeltanco

The New Model 802N
Combination

"TUBE & SET
TESTER

Net Price $58.31

RANGES:
DC Voltmeter: 0/10/50/500/1000 at 1000 chms per volt

Four Range AC Voitmeter: 0/10/30/300/1000
DC Milllammeter: 0/1/10/1000 DC Ammeter 0/10

DB Mcter: —8/15/15 to 20/29/ to 10/32 to 5%
Four Range Output Meter—some as AC Volt

declbels
s

The
New SUPERIOR
Model 400
Electronic

Multi-Meter

Net Price”  $52.50

RANGES
DC V.T.M. Volts:
0 to 3/15/30/75/
150 / 300 / 750/
1500/3000/ volts.
DC Volts: (at 1000

ohms  ner  volt)
5/30/75/150/300/750/1500/3000

volts.

(8t 1000 ohms per volt} 0 to 3/15/30/

75/150/300/750/1500 /3000 volts.
C : 0 to 3/15/30/75/150/300/750

Ma. 0

ltelslslancc! 0 to 1,000/10.000/100.000 ohms. 0 to

/10/1.000 megs.
Capaclty: ,0005-2 ,05-20 _05-20m1d.
Reactance: 10 (o :.;-:\1 ghms 100-50M ohms .01

Induetanee: 5
+18  410to +38 430

-5 megs.

.33-140  35-14.000 henries

to +358.

The New Model 680
5000 Ohms Per
Yolt
VOLT-OHM
MlLLlA‘M‘METER
Net Price -$27.65

D. -C. Voltages to—1500 volts.
A.C. Voltages (o—1500 volts,
Reslsianco to—2 Megohms. Qut-
put Volts to—1500 volts. D.C,

Currenul to—150 Ma. Declbels to—+358 D.C.

-

The New McMurdo
Silver Model".
"YOMAX"

i Vacuum Tube

Net Price  $59.85

D.C. Volts at 51 and 126 megohms, A.C. and r.f.
volts at 6.6 megs. Reslstance .2 ohms to 2.000 megs.
Do, ecurrent L2 ma. through 12 amneres. D.13. —10
through  +50. Plus visual dynumic signal tracing.

The New Model 648
Yacuum Tube
Volt Ohm

Capacity Meter
Net Price $73.01.

Ranges:

D.C. Vaeunm-Tube Yolt-
meter:  Direet  Leading,
Sensitivity: 160 to 16
megahms, Six ranges: 0-
G - 30 - 150-600-1500-6000
volts. Voltmeter readings can be taken without af-
fecting elrcult eonstants. A.C. Vaenum-Tohe Ohm-
meter: Direet readlng, Input eapaecity: 0.00005 mrd.
at terminals of instrument. Input resistance: 160 to
16 megohms. Seven ranges: 0-3-6-30-150.6060-1500-
G000 volts. Mcasurcs gignal snd outpul voltages from
10 ehs to 10.000 ens.

Yacuum-Tuho Ohmmeter: Dircet reading. from 0.1
ohm to 1.000 mcgolms. Seven ranges: 0s1,000-10.-
000-100,000 olms 1-10-100-1.000 megohms. Canaeity;
Metera:  Arcurate measurcments  from  0.00005 to
2,000 wfd. Seven ranges: 0-0,002-0,02-0.2-2-20-200-
2.000 mfd.

The
New “MONITOR"
Crystaliner

SIGNAL
GENERATOR

Net Price $57.50

A New Type Signal
Generator deslgned for
tho -Bervlceman {nter-
ested In money-making
Hdcas, Finger:Tip Control. Frequency Instantly scleet-
cd. No eenfused dlal to read. No hand switch. I.F.,
Rroadeast. Shertwave and Ultra High Ifrequencies with
or without 400 cyele nole. Frequency accurato to .1 ot
1%. Output approximately 10 volts. d

Declbels: —10 to
Modcel 448 pocket Multitester. | . |
- Mode! 4244 Volt-Ohm-Millinmmetcer
Madel 461A Sensitive myititestoe
Mode!l €64 Electronic Voltmeter.
Model 705 Signal Gencrator. .., .
Model 48BA Ultra-Sensitive Mult
=

R
a

»inwBIED

Model BOS 'i'uhc and st Tester.
R.C.P. Modcl 6654 V.T. VoIt Ohmmeter
tnsulation Testers L, ,.. o

2 a@zzIn
hz0nha00

Reiner Model 530 Squarcwave Gencrator. .. .
Reiner modrel 450 Vacuum Tube Volt-
Ohm-Milliammeter . ... ...............
Suferior Model 1S53 Voit Ohm
Milliammeter ... ....... sriiEtaaaa
Supcrior Model PB-100 Voit Ohm
Milliammeter ... ... .c.cina00e Veaeaan

Write for our FREE New POST-WAR CATALOGUE!

%maﬁd&'tam ELECTRONIC & INSTRUMENT Go.

$

.5 .
.S 38.71
.5

3

$ 70.07

.8 95.00

Dept. €, 6 MURRAY STREET

NEW YORK 7, N. Y, U. S,

A.

Supcrior Model 450 Tube Tester ... _ ... § 39.50
Supcrior Model 650 Signal Generator. .. . . $ 48.735
Superior model 720 Muiti-Range AC

Ammeter . L L

Superior Modol 600 Combination Tube ‘and
Set: TOBICr REmeoe aivn v oaie e P .
SHMALLCROSS Decade Resistance Boxes
SHALLCROSS Portable Galvanometers
SHALLCROSS Model 630 Wheatstone
SHALLCROSS Model €37 Kelvin.Whoat.

'$ 27!
idge.$ 75.00

stonc Bridoe’ .- s'apey oty g s Begwh- & geked $100.00
SHALLCROSS Model 638-2 Kelvin Wheat.

Btonc, Bridgl .., . ww e VB A mm sl e +3120.00
VM-Model 200:B Record Changer

List Price: $37.50...... sresesa. et § 22.50
Maguirt ARC.1 Record Changer

List Price: $47.41, . ... . ........ net S 27.50

Lots of 6 or more $25.00 ca.

Cable Address; METRONICS
Phone: BArclqy 7-5556
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HOME BROADCASTER
A radio receiver may be used as a
home broadcaster, at will, by the addi-
tion of a single switch.

IC5

A7

TRANSMIT

{RECEVE i 08"'

As shown in the circuit, the positive
Jlead to the oscillator tickler coil is
broken and the arm of a single-pole
double-throw inserted. One of the points
of the switch is connected to the plate
of the power output tuzbe and the other
to the B-plus line. When the switch is
in the TRANSMIT position, the oscilla-
tor anode (Grid No. 2) may be modu-
lated by speaking directly into the loud-
speaker. The broadcaster may be tuned
to the desired frequency by using the
frequency control dial.

Normal receiver operation is had by
throwing the switch to RECEIVE.

GILBERT RUST,
Evanston, Ind.

(Note—Obviously, this set will not
work if the oscillator is isolated from
the antenna by a tuned r.f. stage. For
best results, the set should have an an-
tenna that is closely coupled to the os-
cillator. A loop antenna is probably best.
It would also seem that if a d.p.d.t.
switch were used and the plate of the
output tube cut out in TRANSMIT posi-
tion, results would be better. As it is
now, the two tubes are in parallel, re-
sulting in loss of audio energy and heavy
transformer primary current.—Editor)

R-C-L BRIDGE

Here is a very handy piece of equip-
ment that can be constructed quite com-
pactly yet may have the precision of a
larger laboratory medel. In this circuit,
we find the bridge method of compar-
ing known against unknown values and
reading the ratio of the bridge.

Balance is indicated by minimum
shadow on the eye of the 6AB5/6N5
indicator tube. The condition of balance

SW

I125K7

7017 OHAB5/6N5 200k,

is extremely sensitive due to the high
degree of amplification furnished by the
12SK7 plus that of the pentode section,
of the TOL7.

Direct current necessary for the op-
eration of the amplifier and indicator
sections of the set is furnished by the
rectifier section of the T0L7 and the
bridge is fed with an alternating volt-
age having a value from 30 to 50 volts.
This voltage may be supplied by re-
winding an output transformer. The
5,000-ohm wire-wound resistor in the cir-
cuit is the ratio arm of the bridge. It
should have a linear taper.

Rap10-CrAFT welcomes new and orig-
inal radio or electronic circuits. Hook-
ups which show no advance on or
advantages over previously published
cireuits are not interesting to us. Send
in your latest hook-:ps—RaAp10-CRAFT
will extend a one-year subscription
for each one accepted. Pencil diagrams
—with short descriptions of the cir-
crit—will be acceptable, but must be
clearly drawn on a good-sized sheet.

To calibrate the bridge, it is necessary
to have a number of standard resistors,
capacitors and inductors. These are
placed across the KNOWN posts and
the unknown value is connected across
the UNKNOWN post. The dial of the
potentiometer is calibrated from 0 to
100 and if linear will balance at 50 if
known and unknewn are equal, After
the standards have been selected it is
possible to calibrate the dial directly
by placing other known values across
the UNKNOWN posts.and noting the
position of the potentiometer R when
the bridge is balanced.

Calibrating condensers should be of
high quality and have a low power
factor.

Caprr. DALe W. COURTER,
Hamilton Field, Calif.

VACUUM TUBE VOLTMETER

A very good vacuum tube voltmeter
may be constructed from a high range
d.c. ammeter.

The shunt is removed {rom across the
terminals of a Westinghouse 15-ampere
d.c. meter. The meter is inserted in the
output ecircuit of a balanced bridge am-
plifier using two 6L6 tubes, V3 is
the actual meter- :

used to balance out any variations in the
plate current of V3 which may be caused
by grid or line voltage variations.

The 6SN7-GT is used as a cathode-
follower amplifier to isolate the grid
of V3 from the voltage range resistors
and to prevent changes in grid resist-
ance for each range. V2 is the balanc-
ing section of the cathode follower.

Calibration is obtained by adjusting
the meter to zero with the 5,000-ohm
wire-wound resistor in the cathode cir-
cuit of the 6SN7 and applying known
voltages to the input.

Care in the selection of the 2-megohm
resistor for the 15-volt range will result
in accurate calibration over the entire
range of the meter.

LEONARD W. NORRIS,
Liverpool, N. Y.

DIODE OSCILLATOR

For the sake of amusement, the writ-
er suggested the use of the diode tube
as an oscillator to a group of radio
engineers. Here we are using the term
“‘diode tube” rather loosely. The tube for
this circuit is a type 6H6 metal tube,
not a 6H6-G or 6H6-GT.

SOCKET TERMINAL}JR |

Examining the circuit, you will find
that the tube is actually used as a tri-
ode. The outer metal shell of the tube is
used as a plate and one of the diode
plates acts as a control grid. The cir-
cuit is quite tricky and may require a
little coaxing to produce oscillations.

Leo G. SANDSs,
Towson, Maryland

(The circuit is interesting, but so far
does not appear to have any practical
angles. But has Mr. Sands tried to mag-
netize the shell of his tube and use it
as a magnetron? Who knows—he may
have a new high-frequency ecircuit!—
Editor)

Tube designations were left out of the diagram
below. V2 is the left-hand section of the 4SN7,
V3 the bottom and V4 the top 6L6.

B65N7GT

. Swi——S

ing tube and V4 is

15V IS0V IISOOV
+ AMA AA AA AAN

Wy

— 2 MEG 9 MEG .9MEG .IMEG

AE9

et
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200K E
y» IMEGS
150% 20
s +_
SwW R
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NOMOGRAPH |
CONSTRUCTION !
(Continued from. page 629)

and slide it left till the diagonal line
representing 10 coincides with the 1-volt
mark on the voltage scale. The cross
lines from 2 to 9—representing tenths
of a volt—can now be marked off. Move
the guide up and mark the scale from
1 to 10, from 10 to 100 and from 100
to 1,000 in the same way. |

This nomogram can be used for any
problem wherc two of the quantities
given on the chart are known and the
third one is to be found. It has range
enough to cover most radio needs, but
can be extended still further by using |
the right side of onc outside scale |
against the left side of the other, multi-
plying or dividing the middl¢ scale by
the appropriate number.

MORE DIFFICULT PROBLEMS

Most nomograms express more com-
plex problems than the simple IR — E
just described. A common radio problem
is: “With a given amount of current
through (or voltage across) a resistor,
what is a safe wattage rating?’ The
mathematical formula is 'R — W,
(watts). The difference between this
and,IR — E is that we have a power
of a number to contend with. I’ cannot
be handled like simple I, but is easy to
deal with on. .a nomographic chait.
Multiplication is expressed logarithmi-
cally on the chart by simple addition.
Powers are expressed by multiplication.
The scale for I’ is simply I X 2, or
twice as long as a scale for I would
be. I' would be four times as long.

1o AwPeaes) 1000 (waTTS) (RESISTANCE JA1) A
S 800900 ”/[‘0
oge m_ ¥ r00 - 9!
S -
6003 .- ]
s+ S A4S0 - +8
\\_JOQA' =
14+ R0 41
-7 B
o
6 4200 \\\ --61
“~ /
%! 100 e T
0 ~ [
480 -
. 707 S U
+60 Ny =xs
T+
L40 e ‘
(/
b 30 |
3 7 T
<420 //
s
'
Lo ,/
B, T, . 42
~ T+ ,’
\~\ +6
S~UST7
. W
st e i
,/ -+-3 L
II \\\
<42 ~
II, - \\
’ -
~
L L ‘\J.vl

Fig. 4—Placing the “product” scale in graphs
which employ roots or powers of the factors.

Nomograms can be constructed with
scales of different lengths, but are
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THIS NEW WORLD OF ELECTRONICS promises
exciting opportunities for employment in new ap-
plications  of new electronic developments. FM
broadeasting. micro-wave relay systems, television:
mobile communication systems for railroads, auto-
mobiles, busses, and trucks—these arc only a few
of the post-war possibilities for new employment.
BRAND NEW JOBS IN BRAND NEW FIELDS!

WHAT ARE YOUR QUALIFICATIONS FOR
THESE JOBS? That is the first question you will
face. Practical experience is only a partial answer
—the ficld has a sufficiency of such men. Practical
cxperience PLUS technical training is the more
desirable answer—and the emplover wants these
men.

YOUR FIRST STEP TOWARD SUCCESS in this
New World of Electronics is vour resolution. to
acquire a sound basic knowledge of the technical
side of rndio-electronics. Add this knowledge to

your Dractical experience and place yourself
-ABOVE the competition of the “average” radio-
man. CIRE courses of supervised home study

training are planned to do that job.

LET CIRE TAKE OVER YOUR PERSONAL
UP-GRADING PROBLEM. Qualified, competent in-
structors, ample. personalized instruetional aids,

orderly, progressively arranged study assignments

in. recognized. approved- technical texts—these are
only *a few of the many superior advantages of
CIRE's plan of pcrsonalized spare-time home study
training for professional sclf-improvement.

Write today for
free,  deseriptive
hooklet, “THIS
NEW WORLD OF
ELECTRONICS
HOLDS OPPOR-

.TUNITY FOR
YOU.” No chliga-
tion—no salesmcn,

L s R

Mr. Radioman—

CTRE HOME STUDY COURSES COVER

THE FIELD OF RADIO-ELECTRONICS

—TELEVISION.. ULTRA-HIGH FRE-
QUENCY TECHNIQUES. AM AND FM
BROADCASTING, COMMUNICATION ENGI-
NEERING—from simple treatment of funda-
mentals, through preparation for FCC commer-
cial radio oPerators’ license examinations, up to
and including complete high-level quantitative
treatment of advanced radio-electronics and
communication engineering,

Aye, lad, CIRE ) .
“.

Choose the course hest suited to your needs,
and start with the section You are qualified to
enter. You pay for only the section or scctions
you need. Use the ‘“Pay-as-you-go plan” pat.
terned after ethical, educational practice. These
features are unique with Cieveland Institute.
and represent the best in the modern, post-war
concept of home study training.

Many CIRE students of advanced enfineering
courses today are broadecast chief engineers.
Graduates of CIRE courses are cligible for the
top Jjobs in radio-electronics.

APPROVED l-“OR VETERAN TRAINING UNDER THE “G-I BILL OF RIGHTS"

CLEVELAND INSTITUTE of RADIO ELECTRONICS

Contractors to the Canndian Broadcasting Corporation.
Successors to
Nim.soNn Rapio Scuoor, Founded 1939
Smrte Practicat Rapio InstiTuTe, Founded 1934

RC-6 TERMINAL TOWER - - -

CLEVELAND, 13, OHIO

teErssnes e esmeseneensMAIL THIS GOUPON--------------------u-

RC-6 Terminal Tower, Cleveland 13, Ohio

Genllomen: Please send , fnformation abowt  your
study courses in Radlo-Jlectronles.

CLEVELAND INSTITUTE of RADIO ELECTRONICS

home

I desire training.in ...............

I have had experience in broadeast-
ing O servicing 0 operating O

clumsy. There is another way out of the NAME] pivieritind - b hi Abheed ot irrorer s st mfg. [0 CAADO Army-Navy [

difficulty. Let us lay out a simple nomo- amateur 0 other............ ...

gram on l.cycle paper (Fig. 4), Wi1.:h ADDRESS oottt i e Tt it SPooiGrall el

:I and R both running from 1 to 10, in CITY oo College Grad [0 War Veteran [0

amperes and ohms or any multiple or I hold 5 :

submultiple. The bottom figure for watt- ZONE ... STATE. o duhi 5o NOCR gt COGHCD AN gttt
(Continued on page 633) — :
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E REPLACEMENT

Many times in the past we have been
obliged to substitute one tube with an-
other of different heater voltage, such
as a 2A5 for a 42. To supply this tube
with the required filament voltage we
constructed an auto-transformer, using
the iron core of a small output trans-
former. The first 48 turns are fed from

2.5v

the 2.5 velts supplied by the filament
winding of the set and the total of 122
turns furnish the 6.3 volts required by
the tube. It is, of course, understood that
this may also be reversed so that a 6.3-
volt filament supply can be used to op-
erate a 2.5-volt tube.

P. L1vADAS,
Alexandria, Egypt

IMPROVED VOLUME CONTROL

When a receiver using the antenna
shunt plus grid-bias type of volume
control circuit is tuncd to a powerful
station, it is often difficult to completely
silence the set at the minimum setting
of the volume control. This may be
cured by connecting a resistor from the
“B” plus end of the plate coil to the
cathode of the R.F. tube. This causes
additional current to flow through cath-
ode biasing resistor thus increasing the
bias on the grid.

The value of the resistor will have
to be determined by experiment, but
wi* probably range between 50,000 and
100,000 ohms. A two-watt resistor is
recommended in this revised circuit, as
considerable current flows when the
volume control is in such a position as
to connect its lower end to ground di-
rect.

H. A. NICKERSON,
Dorchester, Mass.

COLOR SCHEME

In using the so-called Spintites, a
serviceman usually has to dig through
his tool box to select the proper size.
There are invariably eight drivers to a
set. The only identification one has is
a small stamp on the handle denoting
the size. I overcame this difficulty by
dipping the handles in lacquer, using
various colors. Red, yellow, and black
may be used for the more popular sizes
as the colors are dominant; other colors
may be selected to dip the remainder.
After becoming accustomed to the color
scheme, much time may be saved in
reaching for the proper size at a glance.

Dan W. DamMmRrOw,
Chicago 32, Ill.

(This scheme is now in use by various
manufacturers as standard practice.—
Editor)
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MIDGET CONDENSERS

In wiring many of the midget radie
sets valualle space is taken by paper
condensers. Since one-third to one-half
the bulk of the condenser is not essen-
tial to proper functioning, space may be
saved by removing the outer cover and
the wax from the ends. The foil is then
dipped in melted wax or paraffin so that
a thin layer is deposited on the outside.
ALBERT PARKS, JR,
Canuelton, Indiance

TUBE BURN-OUT LOCATOR

Here is a simple method of locating
burned out filaments in an a.c.-d.c. re-
ceiver.

I took a 500-ohm wire-wound volume
control and used an ohmmeter to mark
off resistances equal to the resistance of
the various types of tubes. Two flexible
leads were fitted with phone tips and
connected to the control.

When trying to locate a burned out
filament in a series circuit, a tube is re-
moved from its socket and the tester
tips inserted in the filament holes of
the socket. The dial of the locator is

‘then turned to the
proper resistance.
If the remaining
tubes heat up, the tube that you have
removed is the bad one.
g WRrAY WYCHOFF,
Ingleside, Nebr.
(The resistance of a tube filament
may be computed by dividing the oper-
ating voltage by the current. Thus a 6.3
volt, .3 ampere tube will have a resist-
ance of 21 ohms. Resistor should be in
“high’” position when plugging in—
Editor)

PHONO SCRATCH FILTER
Here is a favorite scratch filter circuit
of mine which uses no hum-collecting
chokes, reduces high frequency response
by only a small amount, and above all,

i
VWA =
I30K 1
£i0% || 2TOAMPLIFIER
00058 | 3
| 500K
i [ VOLUME CONT.
______ J

eliminates a great percentage of record
surface noise.

GEraLD J. WALSH,

St. Boniface, Manitoba

RADIO-CRAFT for

LOUD SPEAKING GUITAR

An old magnetic speaker can be con-
verted into an interesting one-string
guitar, The magnet and coil are re-
moved from the speaker, leaving only
the armature and stylus attached to the
cone. The armature is attached firmly
to a strip of wood.

\ |- MAGNETIC SPEAKER CONE AND FRAME
STEEL STRING FROM ANY MUSICAL INSTRUMENT

ey Py =S e

ANGLE PECE  WOODENSTRIP  yyniNG key

The length of the wooden strip will
depend upon the length of the string
used. One end of the string is fastened
to a tuning key and the other to the
speaker armature, When the string is
plucked, the cone will vibrate and act
as a sounding board for the instrument.
Volume depends upon cone size.

JoHN HAYNES,
Doe Run, Mo.

MULTIMETER ACCESSORY
One of omr handiest gadgets is a 16-
uf, 450-volt electrolytic condenser
mounted in each of our multimeters,
with the negative lead connected to the
negative pin jack, and the positive lead
to the positive pin jack, through a toggle
switch. When checking voltages, a snap
of the switch throws in a condenser
which is known to be good, and any in-
crease in voltage reading is clear indica-
tion of an open or partly open filter.
Since the charge quickly leaks off
through the meter, this eliminates the
annoyance of accidentally coming in
contact with a “hot"” condenser, as fre-
quently happens when a loose condenser
is used to bridge across a suspected unit.
ARTHUR S. SIMON,
Armor Radio Service,
Miant, Flovida

CONDENSER CALIBRATOR

With a few alterations, a signal gen-
erator may be used to calibrate con-
densers whose value is unknown,

Leads are brought from the ground
and grid ends of the broadcast coil of
the signal generator and connected to
binding posts that are mounted in a
convenient place on the panel.

Condensers are calibrated by tuning
the generator to the low frequency end
of the broadcast band. This signal is
tuned in on a nearby broadcast receiver.
Condensers of known value are con-
nected across the binding posts. Tune
the frequency control of the generator
until the signal is again heard on the
receiver. The frequency difference be-
tween the two settings of the tuning
dial is noted along with the value of
the condenser being used.

Condensers from .00001 to .00025 may
be calibrated by this method.

AUGUSTINE MAYER,
Tiffin, Ohio
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NOMOGRAPH
CONSTRUCTION
{Continned from page 631)

age will be 1* X or 1 watt, and the top
figure 10° X 10, or 1,000 watts. Thus
the center scale will have 31 cycles in-
stead of 2 as in the straight multipli-
cation: charts. .

But it will not be in the center. To
locate this scale, we have to compute a
few wattages, choosing them so the
lines on which they lie cross at a broad
angle. We can try 4 watts as a first at-
tempt. This is 1° amperes X 4 ohms, or
2' amperes X 1 ohm. Draw both lines,
as shown in the figure. Then find a
similar point near the top of the scale,
say, 360 watts. This is 6* amperes X 10
ohms, or 10* amperes X 3.6 ohms. Draw-
ing these two lines to locate the 360-watt
point, we find it directly above the
4-watt intersection. A vertical line can
be drawn through the two points and
calibrated in 3 cycles from 3-cycle paper
or the diagonal guide.

Nomogram B, shown on page 628,
is suitable for calculating safe dissipa-
tion for all bleeder resistors and line
cords, Note that a safety factor of 100
percent is allowed. If 20 watts is re-
quired, use a 40-watt resistor.
The scales are 100 to 10,000 ohms
and 10 milliamperes to 1 ampere.
The watts scale would normally have
six cycles, but since we are not often
interested in wattages greater than
1,000 and less than 0.1 watt, only four
cycles are drawn. The watts scale is
located ‘as in Fig. 4, the l-watt and
100-watt point being particularly con-
venient to locate. Easiest way to make
this nomogram is to draw the outside
lines 20 inches long and use a piece of 3-
cycle paper to calibrate the watts scale.

Many other radio problems are capa-
ble of easy and continuous solution with
nomograms. Part II of this article will
describe constructions where reciprocals,
square roots and additional constant
factors are included in the problem, and
will give nomograms for resistance of
wires R — kl/C.M. and for inductance
and capacity required to tune to a given
frequency f = 1/6.28 VLC.

®
URANIUM A PROTECTOR

Deadly radiations from the uranium-
made atomic bomb may be stopped short
by shielding with glass containing the
same mineral, Professor Alexander Sil-
verman of the University of Pittsburgh
revealed last month.

“Strange as it may seem,” he said,
“uranium, which is used indirectly in
atomic bomb manufacture, produces a
glass which is probably the best pro-
tection we have against powerful X-
rays and other harmful radiations. In
post-bombing rescue work, uranium or
lead spun-glass garments and helmets
lined with these glasses in plate form
will permit safe entry into the bombed
area. Oxygen respirators will be
equipped with glass-insulated high-fre-
quency precipitators to keep radioactive
dust out of the lungs of the rescue
squads.”
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Today’shandiest, most complete Buying Gride!
Brings you latest, finest values in parts, tubes,
kits, tools, books, test instruments, communi-
cations receivers, Ham gear, public address
and other equipment. Places at your finger
tips over 10,000 items of nationally known
guaranteed quality. Makes available to you
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under one roof . , . ready for rush delivery.
Enables you to get everything you need in
radio and electronics from one dependable,
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COILS FOR FM RADIO

I am building an FM receiver using
4.3 me 1.f. stages and covering the 40 to
50 and 88 to 108 me bands. I want to
use a tuned r.f. stage preceding the
mizer. My tuning condensers have
32-unf maximwm capacity and 8.3-
wpf minimum capacity. Please print coil
winding data for the coils to be wused
in this receiver.—J.W., Twipp, S. D.
A. The coil table below has beerr pre-
pared for you. Due to stray capacitances
and other factors, it will be necessary to
do a little experimenting with the coils
to get the exact range, pushing the coil
turns together, pulling them apart or
adding or subtracting one or two turns

ANTENNA COIL RF COIL 0S¢ CoIL
L1 L3

TO ANT gLZ

in the same winding space.

With your intermediate frequency,
there will be considerable image trouble
on the higher band, and re-design of
the receiver should be considered..

The tap on L4 may be varied slight-
ly to obtain best oscillation under your
conditions. All coils are wound with No.
18 enamel wire on %2-inch diameter low-
loss forms.

L4

40 to 50 me
L1—10% turns spaced to 1% inch.
L2—38 turns wound % inch from ground
end of L1.
L3—Same as L1.
L4—11 turns spaced to 1% inch. Tapped
2 turns above ground.
88 to 108 mc
L1—4% turns spaced to 1% inch.
L2—3 turns close wound to ground end
of L1.
L3—Same as L1.
L4—5% turns spaced to 1% inch.
Tapped 2 turns above ground.

TRACER OQUTPUT STAGE

? I have a signal tracer built after

.one of yowr printed circuits. This ends

with o 65Q7 and headphones. I would
like to add a speaker to this tracer. Will
you please show me how to do so?—E.D.,
Salt Lake City, Utah.

A.. The circuit shown will adapt your
tracer to loudspeaker operation, or may
be used as an amplifier stage on any
small radio receiver. The s.p.d.t. switch
may be omitted if no phone connections

634

are wanted. Output
transformer for a
6F6 may have a
7000-chm primary
and a secondary to
fit the voice coil
used. Choice of
tubes is, of course,
very wide, and al-
most any triode
voltage amplifier
and pentode power output tube will
work ‘well in the cireuit.

Filament connections are for the pow-
er supply of your tracer. For use as an
amplifier or for other applications where
a heavy enough transformer is not avail-
able, a filament transformer might be
needed, or a 6C5 and 25L6 (or 25A6 or
43) may be used with a 270-ohm line
cord.

SUPERHETERODYNE TUNER

? Please print a diagram, with coil
data, of a three-tube superhet tuner
using « 6A8, 6K7 and a 6Q7. I wonld
like to use plug-in coils with four or
five prongs and get full coverage from

The Question Box is again undertaking to answer a limited
number of questions. Queries will be answered by mail
and those of general interest will be printed in the maga-
zine. A fee of 50c will be charged for simple questions re-
quiring o schematics. Write. for estimate on such ques-

tions as may require diagrams or considerable research.

SIGNALTRACER

. g .
OO SO 00056 0 g PSS 0 0 A TR R R
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MATCH vC.

500 ke to 25 me. I want to use 140-upf
tuning condensers with a small band-
spread condenser across the osctllator
coil. 1 have a« power supply giving 250
volts.—C.V., Franklin, Tenn.

A. This diagram is designed to meet
your needs as specified. The osciilator
coil uses a tapped winding so a five-
prong coil must be used in this circuit.
If you desire to use regeneration in the
first detector stage, L3 must be includ-
ed. This will require a six-prong form.
If this feature is omitted, a four-prong
form may be used.

A complete coil table is printed below.
Coils for the longer wave-bands may be
close-wound, others should be spaced’
as stated.

L3, $10K
2 —_6A8 6K7
ANT 00014 :
L?g Ygs| "% ﬁ%ﬂ
600 400y 60%
24002] SO8 |
MICY o0 s 0
5 20€ =) |[e00v
Mac.?l, S [aoov
LAAA & il i
60K 1600V~ 2ueG | [IMEGS 5 10MEG
Y 000IMICA =
- gLS 20K 1
W I.usoov
= 1F,456 KC L L
Lt L2 L3 L4 LS L4 TAP
TURNS
RANGE WIRE WIRE WIRE WIRE WIRE | FROM
TURNS | SIZE |TuRNS | SIZE [TURNS | SIZE |TURNS | SIZE |TURNS | SIZE ggr}og
Al
A, — 50070 1000KC N° 32 N2 N° 32 N*3Z N°32 | ToP
300- 600 METERS 195 ENAM 40 ENAM 40 ENAM 127 ENAM 33 ENAM
B — 99010 1800iC N° 28 32 32 28 32 | ToP
I= 160 - 325 METERS N0 | Enam | 26 26 15 16
C= 1700 TO 3300 KC 28 22 22 28 22 | a0
! 90-170 METERS 60 13 15 56 14
D - 3Togawnc , 22 72 22 22 2
47- 100 METERS 33 8 1 30 10 20
F — 61012 M 22 22 22 2 22
26-50 METERS 18 4 8 1% 8 1
F — 107025 MC 8 22 22 ) 22
14 -30 METERS 8.5 4 6 ) 5 3
L 315 JUMBLE WOUND TO 374" DIA. AND PLACED INSIDE NEAR BOTTOM OF L /.
L2 8L 5 ARE CLOSEWOUND AND SPACED ABOUT 178" FROMBOTTOM OF L7 &L 4.
ALUG~IN COIL FORMS [-174* DIA. .
L1'8L 4 SPACED TO 1- 172" ON BANDS A4,8,C,0 €.
[ YT " e ’ll ON BAND F'
RADIO-CRAFT for JUNE, 1946
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MATHEMATICS, RADIO TOOL
(Continued from page 617)

Working from the bottom tap up-
ward—

10,000 ohms
100 — 50

L+  .005+.010
= 8,388 ohms

E,—E. 250 —100
R,

L4541, .005 4 .010 - .015
= 5,000 ohms
No matter how many tapped resistors
are used, we begin from the bottom and
work upward as illustrated.

CATHODE CONDENSERS

In designing an amplifier, the design-
er has to solve many factors. For in-
stance, what value of cathode by-pass
condenser is necessary for an amplifier
with an approximately flat response
down to 40 c.p.s. with a cathode resistor
of 2,000 ohms? The reactance of the
condenser is to be one-tenth of that of
the cathode resistance (Fig. 4 below):

f:40CPRS,
XC=200
2K

Using the formula: C —
6.28fX.

Where C = value of condenser in far-

ads, f = frequeney in c.p.s,, and X.

reactance of condenser (in this example,

its value will be 2,000/10, or 200 ohms) :

1 : 1

C = =

6.28fX. 6.28 X 40 x 200

== 0.00001994 farads or approximately
20 microfarads,

OUTPUT TRANSFORMER MATCHING

The primary winding of a particular
output transformer has an impedance
of 10,000 ohms. The technician wishes to
place a speaker with a veice coil of 4
ohms across the secondary of this trans-
former. What ratio should exist between
the number of turns on the secondary
crd vrimary windings, to provide proper

matching? (Fig 5 below.)

2p<10K n g %Zs:an

N=?

Z,
Using the formula N — || —
Z,

Where N — number-of-turns ratio, Z,

= the impedance of the primary wind-
ing, and Z. = the impedance of the sec-
ondary winding,

Then, substituting—

’

2y 10
N=¥ —=
Zs

RADIO.C RA‘_FlT
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WE HAVE WHAT YOU WANT!

The new Concord Catalog displays the
most comprechensive siock in years!
All well-known, standard lines are
fully represented. Equipment—acces-
sories—parts for all radio and clec.
tronic use . . ., for building, repair,
maintenance . . . for engineer, ama.

teur, serviceman, soundman, retailer

. complete lines of tubes, instru-
ments, tools, speakers, condensers, re-
sistors, relays, etc. . . . PLUS a radio
set department offering latest postwar
models . . . PLUS the exciting line of
MULTIAMP Add-A-Unit Amplifiers
oflfering many innovations in public
addressunits exclusive with Concord

"'

RADIO CORPORATION

LAFAYETTE RADIO CORPORATION

CHICAGO 7 ATLANTA 3

901 W. Jackson Bivd. 265 Peachtree Street
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CONCORD

RADIO CATALOG
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RADIO SETS

i AMPLIFIERS

il  Your Copy of the
HM Complete, New Concord
Catalog is Ready!

It offers you the latest, greatest selection
of guaranteed quality RADIO SETS,
PHONO-RADIODS, RADIO PARTS,
TEST INSTRUMENTS, BOOKS,
TOOLS, AMPLIFIERS AND ACCESSO-
RIES, AMATEUR KITS AND SUP-
PLIES, ELECTRONIC EQUIPMENT...
Page afier page of post-war-engineered
equipment and parts you have long been
waiting for. All standard, top-quality
lines. Thousands of items. Money-saving
prices. And fast service, direct from our
two centrally located warehouses in
CHICAGO and ATLANTA.

See the first peacetime line of Concord
Radio Sets in new, modern cabinets with
a2 host of post-war features. See the thrill-
ing MULTIAMP Add-A-Unit Amplifiers,
brand new in the field, with sensational
new flexibility, fidelity, and power—
EXCLUSIVE with CONCORD.

See the vast stock of everything you need
in equipment and parts . . . see them in
the new, comprehensive Concord Cata-
log, just off the press. Your copy is ready
... and it’s FREE. Rush coupon today.

.--------------------------.
| CONCORD RADIO CORPORATION [ ]
1 901 W, Jackson Bivd. 1
1 Dept.RC-66Chicago 7, 11t. 1
1 Yes. rush FREE COPY of the comprehensive H
§ new Concord Radio Catalog. H
: NA OOy ta0 0 bt dmmpied scbm, oo pbbarvard b s a0 =
: AQAPESS. it s :
DG . apiame -m s e tervas SCRtCEdl sard Ei bt [ ]
L -1
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/' NEW
| = IMPROVED
* MICROPHONE
b——=" PLYGS & JACKS ELIMINATE
NOISE - SHORTS - LEAKAGE

MODEL M-151
Female connector. Solid silver plated con-
tact, (;oupling can be removed completely for
so!derm. MODEL M-161
Chassis mounting,
solid silver plated con-
tact. Milled flat. pre-
vents turning in
chassia.
MODEL M-180
Phono plug, mates M-150 or
M-151 for insertion in stand-
ard phono Jack.

MODEL M-192
Solid silver
plated contacts
double female
with coupling
nuts.

MODEL M-190
Solid silver-plated
contacts double
male, mates M-161
or M-150.

STANDARD MICROPHONE
JACKS AND PLUGS

MODEL M-170
Mates with Model
M-151 and M-160

Stnndardsoldercontacle,

MODEL m-160

Chassis mounting — MODEL §|-191

standard solder con-  Dayble female coun-
tact. ling mates M-170,
M-160-161.

MODEL M-150
Standard solder contact mates with models
M-170, M-161, M-160.

A=

RUEEH EHED ETAT TS
SBNFACrIROBLY.

'KINGS ELECTRONICS €0.

372 CLANSON AVE. BROOKLYN 5. NEW \'O.RK
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BETTER BROADCAST TUNER
(Continued from page 610)

serious distortion. Second, it may be ad-
vanced almost to the point of oscillation
to provide high sensitivity and greater
selectivity so that two adjacent powerful
stations may be separated.

The detector is of the so-called infi-
nite-impedance type, which has many
advantages. It has
very low distortion,
which makes it
particularly adapt-
able for high fidel-
ity reception. Its
low output impe-
dance is not affect-
ed by shunt wiring
capacities, so the
high audio frequen-
cies are not attenu-
ated.

The output is
taken from the
cathode through a coupling condenser
to keep the d.c. drop across the cathode
resistor from biasing the first grid in
the amplifier.

The wiring is straightforward, the
heaters being wired first and then the
grid and plate leads, care being taken
to keep them short and well apart.

When the unit is finished it should be
connected by means of the terminal
strip shown in Photo D to 6.3 volts at
132 amperes and 250 volts at 25 mil-
liamperes. An amplifier should be con-
nected to its output and turned on. The
unit should have an outside antenna if
it is to be used at some distance from
a station. In the city you may use 20
feet of wire run under the rug, though
an outside aerial will more than pay
for itself by improving the signal noise
ratio.

Turn the dial un-
til a station is re-
ceived. If no sta-
tion is heard, then
adjust the trim-
mers, listening to
the noise level with
the sensitivity con-
trol advanced full.
When a station is
heard, adjust the
trimmers until it is
at its maximum
loudness. Start
with the detector
trimmer and work
toward the
one on the first r.f.
stage. That done,
turn the condenser
all the way out to
see if you can tune
to a high enough
frequency. If a sta-

= RX 500K

Fig. 2——How a volume
contrel would be add-
ed to the circuit.

Photo C—How the re-
sistor strip looks in &
close-up. This method
of attaching the resis-
tors makes for better
and more rigid wiring
than letting them hang
from tube prongs.

RADIO-CRAFT

tion is heard with the condenser all the
way out, turn all the adjustable slugs in
the coils clockwise several turns to re-
duce their inductance. Then readjust
trimmer for maximum volume. Turn the
condenser to the low frequency end
(plates engaged) and readjust slightly.
If the position of the trimmers is very
different at this end of the condenser,
bend the end condenser plates until the
trimmer adjustment holds over the
whole dial.

A dial of the slide-rule or airplane
type would be desirable, but a plain
knob and pointer may be used with a

Photo D—Terminal strip is seen in back view

Bristol board scale. The frequencies may
be penned in with India ink.

The tuner when finished will prove to
be well worth the work spent in its con-
struction. The clean sound of the high
frequencies and good bass will please
even the most critical listener. Parts are
not critical, though high-grade compo-
nents will pay off in any high-fidelity
tuner as in no other electronic device. A
list of the required parts follows:

(Continued on page 660)
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FM CARRIER STABILIZATION
(Continued from page 606)

the former reactance, current through
the circuit leads the voltage by 90° and
therefore the reactance tube circuit is
an effective capacitance. Its value de-
pends upon the plate current, which is
dependent upon the grid voltage. In
other words, the incoming audio voltage
controls the size of capacitance which

4.5 -6MC

wWoIo FREQ 9¢
REACTANCE MODULATED f 3 3 X3 91
NPuT| TUBES 05C UTPUT

94-125KC
Fig. 9—Block diagram of the RCA stabilizer.

shunts the tuning tank and therefore
the fiequency of the oscillator.

The oscillator frequency is multiplied
by 9 in. two triplers. This places it in
the FM band.

Convenience features the equipment.
An oscilloscope is mounted on the con-
trol panel so that it can be used to ob-
serve the output of each divider to check
the lock-in. The same control switch
can also be used to connect the scope
to either frequency multiplier (in the
r.f. section) to adjust it to optimum.

Another selector switch is provided to
check the motor action. A d.c. potential

= L EOUTRUT
.:‘5 wihild OSCILLATOR

REACTANCE TUBE = B+SCREEN™ »

Fig. |0—Reactance-tube modulation. Control
is accomplished by the plate tank condenser.

may be placed upon the modulator tubes,
its value being sufficient to modulate
the oscillator over a range greater than
that ordinarily encountered due to am-
bient temperature or line voltage
changes. A dial on the motor shaft may
be observed to insure that the correction
of frequency is as required. If for any
reason the motor shaft rotates beyond
the normal limits, a buzzer sounds to
warn the operator.

Radios to the number of 100,000 will
be produced in Austria, according to es-
timates by the gevernment of that coun-
try.

This will do Austrian radio listeners
little good, however, for the Government
has decided that Austrians are too poor
to afford such luxuries themselves, so
almost all the 100,000 sets will be ex-
ported to get foreign exchange to buy
food and essential raw materials.

RADIO-CRAFT for JUNE,
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1 @TOP.NOTCH QUALITY! @ HUM-FREE, NO1SE-FREE!? -
@ HEAVY DUTY CONSTRUCTION! @ NEW IMPROVED DESIGN! b

@ ECONOMICAL — COMPARE! @ AVAILABLE NOW — ORDER
FROM THIS ADVERTISEMENTE
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Model TR.l 14 watt heavy duly system COMPLETE

TERMINAL SOUND SYSTEMS are famous for their long life and
trouble-free performance. The new models here boast no super-
fluous fancy frills but are a new high in Sound Yalue — each ampli-
fier incorporates a wealth of real, useable features for the power
and tone quality heretofore unavailable in low-cost sound systems.

14 WATT HEAYY DUTY 25 WATT HEAYY DUTY
SOUND SYSTEM SOUND SYSTEM
A complete system—no extras to buy! Consists of Offers High fidelity sound reproductlon with emphasis
14 watt heavy duty amPlifer, 10 in¢h permanent on quality and power! Consists of 25 watt amplifier,
magnetic speaker in ceinforced wall baflle (specify 12° jnch_permanent magnetic speaker in reinforced
color—brown or grey), 25 ft. speaker cable, wide wall baffle (specify color——brown or grey), 25 ft.
range ¢rystal microphone with table stand and 15 It. sptaker ¢able, wide range crystal microphone with
shielded microphone cable. Ready to plug in and table stand and 15 ft. shielded microphone cable.
operate! su
MODEL TR-1 PA SYSTEM, as deseribed $ MODEL TR-2 PA SYSTEM, a5 deseribed S 50
and illustrated Net Net
MODEL TR-1D DUAL SPEAKER SYS- MODEL TR-2D DUAL SPEAKER SYS-
TEM, (as above, but with two 10’ $6795 TEM, (as above, but with two 12"$ 95
speakers in wall baffles) Net speakers in wall baffles) Net
14 WATT AMPLIFIER SPECIFICATIONS 25 WATT AMPLIFIER SPECIFICATIONS
POWER QUTPUT: 14 watts normal POWER OUTPUT: 25 watts normal
GAIN: Microphone Input 110 db.; phono lnDut 70 db. GAIN: Microphone §nput 112 db.; phono input 70 di. |
FREQUENCY RESPONSE: 50 to 12,000 eps, hum FREQUENCY RESPONSE: 40-13,000 cps, ham |
—70 db. below rated output. =865 db. below rated output. -
INPUTS: 1-Microphone, 1.Phono (both high Im- INPUTS: 1.Microphone, 1-Phono (both high Im. F
pc:iauce). Scparate gain controls for mixing and ‘De:.ance). Separate Gain Contrals for mixing and
fading. ading.
TONE CONTROL: Full range bass and treble tone TONE CONTROL: Full range bass and treble tone
compensator. compensator,
QUTPUT IMPEDANCES: 2, 4, 8. 16 and 500 ohms. OUTPUT IMPEDANCES: 4, 8, 12, 16 and 500 ohms
TUBES: 1-7C7, 1.7F7, 2-7C5 and 1-5Y4G. TUBES: 1-68)7, 1.65L7, 2.6L6 and 1.5046G
POWER CONSUMPTION: 85 watts, 117 voits 50-60 POWER CONSUMPTION: 120 watts, 117 voits 50-60
I ¢ycles. A.C. Fused primary, eyeles. A.C. Fused primary,
SIZE: 13”x8Y2"'x8Y3'". Net wi. 15 Ibs. SIZE: 177x97x9”. Net wt. 24 1bs. -
' $9981 $49631
TR-1A AMPLIFIER ONLY, combplete TR-2A AMPULIFIER ONLY, complete B
with tubes Net with tubes. {Simlar in appearance to Net :
TR-1A, but not iltustrated here)
WEATHERPROOF OUTOOOR SPEAKERS MICROPHONE
MODEL PSAH—3': ft. horn recommended for voice ap- FLOO X
plications. High Ezlﬁc!cney. s mie sound s 92 e Ms.a4 STlAc;fo",.m. i
projection, 25 watt driver unit. 37net eler, heavy hase, all chrome v
MODEL LSAH-—41 ft. horn leal for msic. Water- peetions ,‘o‘;'l'{:::',':d'_"i" 32“5
proof construction, 3% mite sound projection, 7 =
25 watt Sriver unlt.‘ 54793 igfeiyich 5nel A
ng
Above prices are FOB New York. 25% deposit required with all COD orders.
| N/
(4
85 CORTLANDT ST., NEW YORK 7, N. Y. * Telephone: WOrth 2-4415.
1945 537
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® These Aerovox twist-prong-base elec-
trolytics are again available to you. And
they’re still eatra-good because: (1) They
are tightly sealed. Note the unique rub-
ber-sleeved terminals. (2) Rigid termi-
nals, due to eyeletted construction. (3)
Special provisions such- as. hi-purity alu-
minum foil throughout, minimize corro-
sion. Post-war listings provide outstand-
ing selection of popular single and multi-
ple section units in required capacities
and voltages.

Ask Our Jobber . . .

Ask for these extra-good Acrovox Type
electrolytics. Ask for our post-war
Or write us direct.

AF
catalog.

FFOR RADIO-ELECTRONIC AND &
FINDUSTRIAL APPLICATIONS -/

AEROVOX CORP., NEW BEDFORD,MASS., U.S.A,
Export: 13 E. 40th St., New York16, N.Y. « Cable: "ARLAB’
tn Canada: AEROYOX CANADA LTD., Hamiiton, Ont.
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TELEVISION

FOR TODAY

(Continued from page 604}

transmitted during this vesetting period,
the trace would be completely out of
place in the image. To eliminate this
annoyance, the blanking pulse is em-
ployed.

The complete video signal, containing
the camera signal and the planking and
synchronizing pulses is illustrated in
Fig. 1. This is the form of the signal
as it appears at the grid of the cathode-
ray vicwing tube. For each fluctuation
of the camera voltage a different voltage
is placed on the grid. This determines
the number of electrons that pass into
the scanning electron beam from the
cathode. At the screen, the intensity of
the light is a direct function of the
number of electrons in the beam. When
the line's end is reached, the
grid is driven strongly neg-
ative, completely preventing
any flow of current with-
in the tube. Still under the
influence of the blanking volt-
age, the receiver circuits are
subjected to a synchronizing
pulse, thereby setting up the
beam for the following line.
Once this is accomplished,

REMAINDER OF

AMPLITUDE —>

UNUSED SIDEBA|

as the synchronizing pulses do, certain-
ly does not cause fewer electrons to
reach the sereen, since all are cut off at
the blanking level. However, to name
this region, the term of blacker-than-
black has been given. (See Fig. 1.)
Actually, of course, no such state can
exist. . '
To complete the television program,
the transmission of sound must be in-
cluded. While several schemes exist that
permit the transmission of the sound
and video signals on the same set of
frequencies, the most common practice
today is to send each separately. The
sound band, however, is placed slight-
ly beyond the upper end of the video
band, close enough to permit both to
1

]
L PICTURE CARRIER { AM)
ND AUDIO CARRIER {FM)

Le——UPPER SIDEBAND SIDEBANDS

the blanking voltage is re- |
moved and the camera signal I
once again assumes contrel. |

125

T T T T

0 | 2 3 4 49

At the end of a complete ke
scanning run, when the beam
has reached the beottom
of the image, the wvertical syn-
chronizing pulse is inserted. See Fig. 2.
This pulse lasts longer than the hori-
zontal synchronizing pulse because the
distance that the beam must travel—
from bottom to top of the image—is
much greater. It is also important that
the horizontal synchrenizing system is
not permitted to slip out of control
during this interval. Hence, the vertical
pulse is broken up into a series of
shorter pulses that permit control of
the horizontal system at the same time.
This explains why the vertical pulse is
not actually one very long pulse, but
rather a number of

Fig.

fe—
54MC
3—Audic-video division of the television channel.

!
i
60uC

6MC

be reccived simultancously at the re-
ceiver. The necessary 6 mc band is pro-
portioned as shown in Fig. 3. It may
seem curious that FM is used for the
audio while the video is amplitude-mnod-
ulated. However, field tests have indi-
cated that this represents the best so-
lution and the practice has been stand-
ardized by the FCC.

Now that we have seen the devel-
opment of the video signal with its
sound companion, let us investigate the
arrangement of the circuits in a typical
receiver, Fig. 4. A dipole antenna brings
the signal down to the input stage.

of the total avail-
able amplitude of
the signal is set
aside for the cam-
era variations. The
remaining 25 percent is utilized for the
blanking and synchronizing voltages.
Since the point where the blanking
voltage starts represents a point where
no electrons reach the fluorescent screen,
the name of black level has been as-

Fig. 4—Block-diagram

signed. Driving the grid more negative,

RADIO-CRAFT

pulses closely con- SOUND pIscRimM-| [ audio
nected, as evident ks [T]HMTER ] vaTor wps | 7
in Fig. 2. : i SPEAER

Titrel FOC, i IMAGE TUBE
establishing t h e R.F. | ET vtlorso VIDEO VIDED | TMA

. ; DET, i .

st_a'ndalds for tele- AMP. ok Ry DET. AMP.
vision broadcast-
ing, has designated
the various propor- AUTO. GAIN
tions of the video | 0sC l CONT- PULSE ;‘m‘c'ﬁ ngg:l.
signal. 75 percent CLIPPER "GEN. GEN.

PULSE
SEPARATOR

represenfaﬁo:; of typical television receiver.

Whether the first stage is an r.f. ampli-
fier or the mixer depends upon the price
of the set as well as its location. In lo-
calities situated at the outer fringe of
the broadcast stations’ coverage area,
an r.f. stage will probably mean the
difference between enjoyable reception
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and poor or no reception at all. To be
appreciated, a television broadcast must
be clearly reccived. The eye is a criti-
cal judge and does not tolerate very
much distortion. Random and back-
ground noise, to which all radio is sub-
jected, combine with weak signals to
produce an image covered with white
¢ specks. It is the function of the addi-
tional amplifier to increase the signal
strength to the point where it will com-
pletely mask these noise voltages.

At the first detector, a separate oseil-
lator produces a mixing voltage that
Feacts with the signal to develop the
intermediate frequencies. Since the
v?deo and audio sections of the televisior
signal have different frequencies, sep-
arate intermediate frequencies are pro-
duced. The separation occurs directly
beyond the first detector, thus enabling
us 'to deal with each signal according
to its own characteristies. In addition,
an early separation of both signals is
necessary to eliminate any possibility of
sound voltage reaching the viewing
tube. Should this occur, a series of black
bands appears on the screen, changing

in intensity with the variations of the
sounds.

Investigating the sound channel first,
we find the usual lineup of stages neces-
sary to transform an FM signal to its
audio counterpart. The limiter removes
all amplitude variations in the signal
and thus serves as an excellent filter to
g_uard against the trespassing of any
video voltages into the loud speaker.
Beyond the discriminator, the high-fi-
delity audio amplifiers produce enough
power to drive a loud speaker. In most
commercial receivers, standard broad-
cast reception is also included. To mini-
mize the number of additional com-
ponents needed to accomplish this, only
an AM tuner is installed. A switch con-
nec?s the output from this tuner direct-
ly into the audio amplifiers and the
fspeaker_. The same type of arrangement
is possible on the regular FM bands.
Thug, at very little extra cost, it is
possible to have one cabinet house all
three types of receivers.

Returning to the first detector, we
ﬁn.d the video signal passing into a cir-
cuit much more complicated than the
spund network. Aside from the addi-
tional pulse and generator stages, even
th_e familiar if, detector and video am-
p_hﬁer stages contain many modifica-
tions. This is due to the video signal
having a bandspread which extends 4
me. A distribution of this width is need-
ed to convey all the image information,
from the very large objects in a scene
that can _be reproduced by relatively low
freguencles to the very small details,
:xih}cih require a much higher frequency.
umiorm response for 4 mc in a tuned
if. amplifier can only be achieved by
adequate loading; and this, as we know
_reduces the gain. To counteract the loss
in ar_npliﬁcation, we find that one or
two if. amplifiers are no longer ade-
quate; now as many as four or five

(Continued on following page)
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ALL STANDARD LINES

We are Factory Authorized Distributors for
the top quality manufacturers and we now
have in stock lots more new, latest im-
proved production Ham gear! Visit our
stores today, for everything you need. We
promise you fresh, clean material—quicker
—at the lowest current prices—and, above
all, our sincere desire to be of friendly,
helpful service,

MAIL ORDERS?—Certainly! Just list
EVERYTHING ¥ou want and include de-
posit or full amount. (Please add postage
if you want parcel post shipment.)

73 de
BILL HARRISON, W2AVA

TEMCO 75-GA TRANSMITTER

A post war transmitter of exceptional qual-
ity and dependability, incorporating many
features of advanced design—High stabil-
ity VFO for crystal-like output in any part
of every Amateur band covered—Single dial
tuning to simplify operation—Band switch-
ing of factory tuned exciter stages—-crystal
selector switch—voltage regulated oscillator
power supply—etc. Conservatively rated
output of 75 Watts phone and 100 Watts
Cw,

Engincered and constructed to highest
standards of performance this TEMCO
Transmitter is a sound investment for the
diseriminating Amateur.
= C%mpt]ietfi witsh t\‘;bes, VFO,Sg;\d coils for

ve ban ¢, 15, 20, 40, and
oneration. $495
Place your order now for delivery in May

(Literature supplied upon request)

'/

%

NEW SOLDERING ABBOTT TR-4A
TOOLS N . ed
Kwickheat — Bujlg. | New improved 144
in thermostat—225 | Mc. transmitter-re-
watt element—h;?ta ceiver in stock.

in 90 seconds. Net Less ac-

price, with sstlgp cessories. $43.00

.91

Weller Speed Gun— PANADAPTOR

Trigger control gun . .

type iron—5 second | Panoramic tuning

hcating—wire loop | adaptor. Easily at-

tip. $12.95 | tached to any stan:

%‘lebEl}gc Solde?nz dard communica-
un—For operation ; ;

on 6-volt battery or | tions receiver, ;

tranaformer. $2.94 ?a""“n has it

With transformer n

for 118 V-AC. 5643 | stock, $99.75

A POST CARD will put your name on
our mailing list to receive new catalogs,
bulletins, additional HSS bargains, and
details of how you may obtain a copy
of ‘““Electronic Parts and Equipment,”

SO AAS RSN NN AN A CTAAA AR LA AN AR RNA AN NN NR NSNS NN

our new 800-page Buyers’ Guide, Pleage 7
send it today!
75
MILLEN ECO Millen 50 Watt &
No. 30700, Compact, Transmitter-Exciter %
low drift. frequency No. 90800. Output
shifter that plugs | on four bands with
in, in place of crys- one crystal or ECO. ¥
tal. Accurately cali- 6L6—807. Compact, %
brated. Built-in versatile.
g":) o d regulation Less tubes. $37-50
e gL TELESCOPING ¥
omp < ANTENNA
with tubes.$32'50 Signial Corps AN29-
Corlab C. Sturdy, light- &
GROUND PLANE | yeieht brass, or,
ANTENNA T o s
Still the best madc | =z yiqe dinmeter. ¥
job_for meters ! | Greighg only 30 oz.
Bolid, sturdy. ad- | Good for mobile or
justable, proven in rotary beam ele 2
Scriice: ments.
Model J
Mokl $8.82 | ~iss $1.98
S hur Antennae, Subject to prlor salc
Beams, and Mounts or price change with--| ¥g
IN ST'OCK out notice.

R N N N N NN NN NN Y Y e

12 WEST BROADWAY

BARCLAY
'JAMAICA BRANCH — 172-31 Hillside Ave.

HARRISON HAS IT!

ARSI R N S S S s e e
7 HSS—HARRISON SELECT SURPLUS

Your assurance of good. usable, guaranteed,
surplus material at sensationally low prices
__top value always! Come in and_browse
thru our large, entirely scparate HSS De-
partment (Harrison Select Surplus).

SIGNAL CORPS RECEIVERS
Herc'’s one of the hottest jobs to come out
of the war—the BC-342! Two RF stages—
two IF stages—exceptionally low noise level
—high sensitivity—ten tubes—crystal filter
—AVC—RBFO—<calibrated precision dial—
4500 division vermier bandspread—Dbeam
power output to phones or speaker—9%”x
18" panel—metal eabinet. Covers 1500 KC
to 18 MC. {(Use with 2, 6 and 10 meter con-

¥; verter for top efliciency on all bands.)

Complete with tubes, speaker in metal cab-
inet and instruction manual—ready to oper-
ate on 115 volt 60 cycle AC.

A darn good, tepcndable. modern commu-
nications receiver at a sensationally low
price, Slightly used. but checked by the fac-

tory and fully guaranteced. (AND WE
HAVE THE GOOD ON]ES. WITH ALL
THE BEST FE}?;‘SURES ) $69.75
For mobile, mcfnrine. etc. or emergency serv-
ice—Model BC-312 operates on
12-Volt Battery. $49.25
Just a few left!
HALLICRAFTERS
BC-610
TRANSMITTERS
Complele with coils for
10. 20, 40 and 80

meters speech amplifier,
tubes, factory converted

for 10 and fui- $535

Iy cheeked.
(See our May ad in
Radlo-Craft Page 567)

REVERSIBLE MOTORSfFB for UHF Beams.
Totally enclosed motor and gear box. 3
RPM right angle drive shaft with ball
thrust bearing. Runs on 24 to 30 volts AC
or DC, Single wire reversing, Light weight

aluminum construction. 3% Ibs, BW%"x
3%, "x6” overall, Plenty power for 2 or §
meter beam. Surplus Navy $-| 4.90
material—brand new! .
Autotransformer for 115 VoIt AC, $2.25
MORE!—15 TUBE | FIELD STRENGTH
UHF RECEIVERS . MIECTER§“9
We have just Secured Signal Carps -

I ble T tuni
moro of those FB Sig- | Ind\TeasiilC [ WAISE
l;&l} ‘Sm%smn‘(}? Hr(é' ann Iu;ouscg nol fﬂu:ﬂ:\

- Me. - an’ for 50,

r "ol ultt: ter.
g, Thg, e i | R T a0
{nlso contaln an 11 watt c:ﬁmr:-‘:::ro-whm |::g;
.65 RI'M motor). tery. low-hign sensitiv.
Six acorn tube RF cir- jty switch: all In swurdy
cull, four AP stages. | Eeinl gne O % 00,0
115 volt GO cycle oper- dle and pluf.in plek v
ation, Chassis 10%"x ;\nmnnn.ml)pemtos on all
25%"  in metal ease. requencles,

Compicte  with tubes: g,’;g;"f;*wﬁ] 3.90
6SKT, 2-68J1. 2— HAND MIKES
6NT, 1—5T4, Made for signal Corps
Full Instructions and | by Swure. Model ;r;r:fsl
diagrams for easy cotle | il *Mdingle | buttod
ﬁll':(l:mc AT Eaeion 1 Tavrepiens] | Ceustztaly
N EA i) close
superhiel  recelver aro n:d relny clrrull.a.mﬂvg
|Dl ded foot cahie, plug, hang
ncluded. B 2 :
Parts tlone nge Sorl | e Tni e oviie
- HE 3
I[)(:"}Ce? 8 9_75 Brnﬁ\ésglrh. $2.15

3 HSS CONDENSERS

O1l filled ecompact evlindrienl type, mounts in

3" hole. Just the thing for transmitters. awplifiers,
ete. Guargnteed at full rated DC worklng voltake.
2 Mfd—1000 Volt—FOUR for $2.34.  (Repular
pricc of one!)

Standard rectangular tspe. with stand off Insulsinr
termilnnls. Oit filled, 4 Mfd.—1000 Voit—THRED
for $3.47. 8 M(d—1000 Voli—$2.80.
Flat type, lug terminals. ofil filled. 2 Mfd.—600
Volt—FOUR for $2.12,

FILTER CHOKES
10 Henry: 260 Ma

0 .
General Flectrig, Metal cased. Botted, ceramle stand-
off insulators, 3147x3¥4*x5” high. Blh )bs,—$3.23

NEW YORK CITY 7
7-9854

REPUBLIC 9-4102
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M POWER TUBES

9_8 pulh-P“" R.F m
szwer WP“ﬁf"‘r u.“,'.
ally efficient, with WLty

FR EE’ record changers, commu.

nication receivers, ham transmitting tubes
and many other electronic items you need
today. Big new catalog coming! Get your
namé on our list!

Hadio Wire
Television Inc.

NEW YORK (3 BOSTON {0 NEWARKX 2

ﬁ.’.i?i".‘.’l?!’o‘.’";[gﬁyg//p Kadio

the fFamous

l

--------------- semesFrrmrssEmTaasaPEane

R.W.T. Dept. RF6 |
100 AVENUE OF THE AMERICAS, NEW YORK 13 l

Gentlemen: Send me FREE copy of your Letest Bargain l
Flyer and put my nameon tist for your Big New Cotalog. l

NAME

ADDRESS

CivY____  IONE STATE .
HN N R R S GE BR 0B 5N AR = .
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Fig. |—The all-frequency coupling circuit.
Latest Bargain Flyer in- are coupled together through an ordi-
cludes test instruments,

Cutout coupon,pesteon penny post card, moil tedey, I

TELEVISION FOR TODAY

(Continued from previous page)

must be included. Again we encounter
the same sort of situation in the video
stages, the amplifiers between the de-
tector.and the image tube. Low- and
high-frequency compensation are ab-
plied to an ordinary audio amplifier te
extend the range of uniform response
from 15,000 cyeles to 4 me. This, in
itself, alters the appearance of the con-
ventional amplifier.

At the video detector, a second sep-
aration of signal occurs. Part of the
signal continues to the grid of the view-
ing tube, while part of the signal is
applied to a pulse clipper stage. Here
the horizontal and vertical synchroniz-
ing pulses are clipped off from the sig-
nal and directed to a pulse separator
network. After separation, the pulses
are used to contrel their respective

synchronizing generators. The genera-
tors form saw-tooth voltages (or cur-
rents) and by applying these voltages
to deflection plates (or coils), the prop-
er scanning action of the electron beam
can be achieved. In practice, the gen-
erators operate as continuous oscilla-
tors, with the incoming synchronizing

pulses triggering them off slightly be-

fore the start of their natural cycle.
Thus the units are forced to keep in
step with the received signal.

The video portion of the television
signal is amplitude modulated and as
such is subjected to all the disturbing
influences of this form of modulation.
For this reason automatic gain control
is generally incorporated to prevent the
intensity of the reproduced image from
fluctuating too noticeably.

HIGH-POWER U.H.F. TUBE
(Continued from page 608)

amplifier is the coupling system, shown
in Fig. 1. This is a combination of
straight resistance coupling and the old
d.c. amplifier cireuit. The video stages

v Aad

L
LS R Rl

S
l COUPLING

PACK

nary blocking condenser, the ends of
which are connected through isolating
resistors to the terminals of a regulated
power supply, referred to as a coupling
pack. This results in the higher-fre-
quency video signals—which are most
liable to attenuation by the by-passing
effect of the pack’s capacity to ground—
being passed through the condenser. The
 isolating resistors (RI) are made very
much larger than the first stage- load
resistor (RL) so the capacitance of the

coupling pack does not shunt the high
frequencies.

At lower frequencies, where the coup-
ling condenser would offer considerable
reactance, both terminals of the coup-
ling pack are raised or lowered in volt-
age by the same amount as the plate of
the first stage, transferring the signal
to the second stage through a path con-
sisting of the isclating resistors and
the pack itself. The region of transfer
of signal from one path to the other is
gradual and smooth, and the amplifier
response is uniform from high video fre-
quencies to d.c.

Three video stages, using respectively
a 6AG7, an 807, and two 807’s in par-
allel, are followed by the first 6C22
(fourth video stage). With an input
of 180 volts and a gain of 3.5, it puts
out a signal of 700 volts.

The next stage—the final modulator—
is a cathode follower using two 6C22's,
The cathode-follower circuit is em-
ployed because it supplies a driving
source of low impedance which, with
the negative feedback characteristic of
the circuit, tends to preserve a flat {re-
quency response in spite of the shunt

e

Photo B—A coaxial amplifier using the 6C22 tube, designed to operate at 490 megacycles.

RADIO-CRAFT

capacitance of the r.f. amplifier load.

—rared
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A PORTABLE INTERCOM

N intercommunication unit, port-

able-style, is one of the first gadgets
to burst upon the postwar market. It
contains a five-inch PM speaker with
a voice coil matched to a carbon-ball
mike, a double-throw single-pole switch,
and a pair of dry cells. All component
parts are housed in a tent-shaped metal
cabinet with two grills cut into the face;
one for the mike and one for the
speaker. The switch is a slide type and
is mounted between the mike and speak-
er openings.

The hookup is basically simple as
shown in Fig. 1. The carbon-ball mike
was used for greater sensitivity as it is

v  doubtful whether a carbon-granule mi-
crophone would be sufficiently sensitive
to operate the PM speaker.

An additional advantage of this unit

p - over other communicators is that it is
portable to some extent. It can be used

.1n the open field for a distance of about °

120 feet with little loss of volume, and
since it does not depend on an external
source for power, it can be quickly set
up from apartment to roof for exam-
ple, when adjusting FM or television
antennas. Location of such aerials with
respect to the transmitting antenna and
to possible sources of “ghost” responses
is important. Many schemes have been
tried to get best polarization, ranging
from the use of a complete radio trans-
ceiver installation between receiver and
roof to simply trying the set a few days,
rotating the antenna a few degrees, and
trying again. This intercommunicator
offers another practical solution of the
problem.

P———
'

| 18

- CARBON L
sBvnamic " BaLL 5
SPEAKER  MIKE

+ PRESS TO TALK
TN SPRING RETURN

TO LISTEN

w2 POSITION -

FIG. |

When not in use, the batteries are not
being drained. When one party presses
the switch to the “talk” position, the
batteries of the “talker’s” unit operates
the speaker of the “listener’s” unit. The
reverse occurs when the ““listener” talks.

’—".
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Nothing we can say about overwhelming-
ly popular "YOMAX'* equals what its com-
petent buyers say:

measur-

"Will increase your. profits . . .
voltage.

ing every type of receiver
'YVOMAX' speeds work to give you more
profit.” That's mighty sound advice from
such experienced distributors as R. G.
Sceli & Co., Hartford, Conn., Welch Radio
Supply of St. Petersburg, Florida, Radio
Products Sales Co., Denver, Colorado.

"Only with "VOMAX' can you measure
every type of voltage in receiver servicing
. no other instrument gives you this
exclusive advantage." So say Arrowhead
Radio & Television Supply Ce., San Ber-
nardino, Calif., Northwest Radia, Duluth,

Minn., Continental Sales Co., Newark, N, J.

"All those vital measurements you've
never been able to make before . . . you
can now directly measure r.f., if., ad.,
a.c. . . . visual dynamic signal tracing on
operating receivers.” So state Universal
Radio Supply Co., Louisville, Ky., Radio
Parts Co., Milwaukee, Wisc., Ware Radio
Supply Co., Brockton, Mass., Evans Radio,
Concord, N =

“Instantly acclaimed as the standard of
comparison . . . carrying our highest rec-
ommendation." What more can you ask
... when it comes from Stan-Burn Radio
& Electronics Co., New York and Brooklyn,
Carolina Radio Equipment Co., Raleigh
N. C., Metropolitan Electronics and |n-
struments Co.. New York, Harvey Radio
Co., New York, N, V.2

“Value far above $59.85 cost . . . superb
quality of parts, husky construction . . .

give-away price." Carries conviction when
Mattson's of Richmond, Va, say it.

These and over 500 more SILYER jobbers
¢an supply your "YOMAX'" promptly—the
instrument the FACTORY recommends to
all BENDIX RADIO distributors and deal-
ers—the instrument the authorities use.

Measures EVERY Voltage

. Brond new post-wor design .

wormed-aver” pre-wor model,

- More than on “electronic” voltmeter, VOMAX is o
tive vacuum tube voltmeter in every volloge_'re-
sislance/db. funcrion

- Complete visual signal tracing from 20 cycles through
over 100 megacycles by withdrowable r.f. diode
probe.

3 through 1200 volis d.c. full scole in & ranges ot 51,
and in 6 odded ronges to 3000 volrs af 126 megohms
input resistance. Plus-minus polarity reversing swirch.

. 3 through 1200 valis a.c. full scale in & ranges at honest
elective cireuit loading of 6.6 megohms ond 8 mmid.

. 0.2 theough 2000 megohms in six eosily reod ranges.

.~ 10 through + SO db. (O db. = 1 mw. in 600 chms)
in 3 rgnges

- 1.2 mo through 12 omperes full scule 6 d.c. ronges.

- Absolutely sioble—one zero adjustment sets oll
ranges. No probe shorting 10 ser o meoningless zero
which shilts as soon as probes are separoted. Grid
current errors completely eliminoted.

. Honest, foctuol gecurocy: + 3% ond.c.; +5% on a.c.;
20w through 100 megocycles; "+ 2% of full scole,
+ 1% of indicated resistance volue

. Only five color.differentioted scoles on 434” D' Argon.
val meter loar 59 ranges (including d.c. vohs polority
teversol) eliminote canfusion.

. Meter 100% protected agoinst averlood burnout g
volis/ohms/db

- Substaniiol leother corrying hondle. Size only 193%4" «

"k SlE”

posiively not o

Send postcard for free catalog of measurement
and communication equipment.

OVER 35 YEARS OF RADIO ENGINEERING ACHIEVEMENT

Y Ploras STy

171850 mam STAGET, MARVFORD 3 CONNECTICYT

¥ CORRECTION
The article “Dummies Save Tubes,”
which appeared in the March issue, page
437, contained an error in the place-
ment of the drawings. The positions of
the two drawings at the bottom of the
page became reversed in the printing
processes. The drawing on the left, hav-
ing two 28-ohm resistors connected in
series between pins 2 and 7, should have
been placed over the caption: “(¢) dum-
my for 3Q5” and the drawing with the
14-ohm resistor connected between pins
2 and 7 should have been placed on the
left of the column over the caption “(b)
" '—=0.1-ampere dummy.”
Our thanks to Mr. Marcus H. Moses
of New York City for calling this error
to our attention.
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20 Watt 6V or 110V
Hi-Fidelity Amplifier

@ Tubes: 2-65J7, 1-65C7, 2-616G, 2-6X5.
©® Two Microphone inputs

@ Separate control for. tone, Phano, and
ecach Microphone

@ No switching necessary for battery or
electric operation

@ For two speoakers

YOUR cost. . .$81.00

ACCESSORIES:
2—PM12C Jensen 12-in. PM speakers $12.50 eo.

1—33% Turner Crystal Microphone.. 14.70
1—MS5-12C odjustable floor stand... &.58
2---Leatherette 12’ wall cases...... 5.10 ea.
West Virginio's Write for All  Standard
Largest Radio Lotest Lines Carried
Supply House Catalog in  Stock

WE SELL: “DEALERS ONLY"

SIGMON'S

CHARLESTON, WEST VIRGINJA

MORE SMASH BUYS o7 |
National Radio Distributors

IMMEDIATE DELIVERY
NEW POST-WAR SCOOP

5 tube AC/DC Superhetcrodyne
Radio Kit feururing buoilt-In 1oop

aiienna,  using  128A7.  128K7,
12507, 5016, 35Z3 tubes. All
parts  brand new and perfectly
mitehed. Absolute satisfaetion gvarunteed. Comblete in-
cluding cablm :uul full Instructions for assembling. $13.75
0] L8 ToF UINT UL & 4k ahodeid & 0 5 foibic o o deeiviebd s $12.95

Kit of 5 nnlr-hcd lllbu .......................... 4.95

SPECIAL_NEW MAGUIR ARC—1 RECORD CHANGERS,

brcuslou cnmnccﬂnt slnzlc control knon. binvs |Q 127
107 stons automntieally after Inal record

|)| pla)ed Exlrn llghlwoixm. pick-un nrm

mountink l\ud henvy duly ruggRed molo

PAC 100 ORTABLE RECORD CNANG

features shring
........ $22.9'

ER CASE. dlll K

brown 1o1(hen-|le covered, Wiil accammoddie above oOF
any other make chanfer. Mounting panel 1534% sauare.
NET . .csc.nrsrtnnmsennensssssssssannennnas £8.95

NEW POST WAR PORTABLE

PLAYER KiTS
Model m‘|00 Comunlete
player hmlu:lln) heautiful
alllgntor or leathercite cov.
crod portable oarryling Crum‘

volume co 513
Your cost, $25. 88 tcss tubcs
Kit of 3 matched

tubes
Model RC300 Same as oabove with NEW Masuire Record
Changrer and  2-1oncd Ieatheretle porinbhic COCTVINK  casc
to malch, WIN take 10127 12—-10% records with ild
closed.

Your cost . .....-cscaciasa s $44.95 lese tubes

COMPLETE INSTRUCTIONS FOR ASSEMBLING

EXTRA SPECIAL!-—BY-PASS CONDENSER KIT. Con-
slsts of 100 Tnl-ulnm il 800 Volt) In the feliowingi
Rizes: .00 - Ot 1, .05 and .1
Mfd. Al {rcsn sLock fully” muaranteed. Per Kit $5.95

Please include at least 25¢ with C.0.D. orders.
write for New Free Cataloa Now!

National Radio Distributors
10295 E.163 St., New York 59, N.Y.
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\ " THREE-CHANNEL AMPLIFIER
{Continued from page 607)

On the other hand, we will devote more
time and details to the interesting and
unusual features of the amplifier.

The 1-megohm resistors R1 and R2
isolate the three inputs from each other,
preventing a mutual short-circuit. The
condenser Cl has as its object the
short-circuiting of the high and medium
notes for its particular input. There-
fore the 6F5 stage at the top of the
schematic is the “bass” pre-amplifier.
Its gain is regulated by the volume con-
trol P1. The condenser C2 prevents
basses from reaching the grid of the
6F5 directly below the ‘“‘bass” input.
Therefore, only mediums and highs pass.

| BIAS CONTROLS
ON-OFF SWITCH

But, as we shall see, the highs will be
attenuated further on. This stage econ-
stitutes therefore the “medium” pre-
amplifier, controlled by P2.

The output of thesé two stages is ap-
plied, through a common volume con-
trol P4, a 6C5 and a transformer, to a
push-pull stage, using GA5 triodes.
Their low internal resistance permits
excellent reproduction of the basses.
The negative feedback circuit R4, C4
weakens the high notes, the condensers
C4 being of low value (50uuf). The out-
put transformer has two windings, the
higher potential one being tapped to
permit adaption to loud speakers of dif-

PLATE CURRENT METER SWITCH HIGH

ferent impedances. This arrangement—
two 6F5's, 6C5 and two 6A5’s—consti-
tute the “bass and medium’ amplifier.

The low capacity condenser C3 (25
uuf) permits only the highs to pass. To
enhance this effect the cathode circuit
of the 6J7 is decoupled with a condenser
of only 0.1 uf (across 800 ohms) which
reduces the bass and medium notes
through degeneration.

This stage constitutes the “high” pre-
amplifier. Its gain is also independently
controllable, by volume control P3. It is
followed by a 6F5 and 6F6.

The output transformer feeds a little
speaker, of a small diameter intended

6A5

voLume

only for the reproduction of the highs.
Under such conditions, this speaker has
a marked directional effect. To soften
this effect, signals of lower frequencies
may be fed (at low level) into the
“high” amplifier. This has been done
through use of the resistor R.

Let us note also the milliammeter
which permits rapid comparison of the
plate currents of the 6A5’s, or measure-
ment of the total plate current of the
two; a feature which facilitates balanc-
ing the push-pull stages and also gives a
check on the condition of the amplifier.

Reprinted by special darrangement from Toute
la Radio, Paris, France.

1. How does n radio wave react when
focussed by a metal lens? See page G02.

2. What is a television blanking pulse? See
page 604.

3. What is a nomogram and how is it used?
See page 609.

4. Can quartz crystals be used as super-
heterodvne oscillators? See page Gl1.
b. What is the band-width of a video am-

plifier? See page 613.

RADIO-ELECTRONIC QUIZ

How thoroughly have you mastered the contents of this magazine?
Try the following quiz as a fest:

6. How do radio-frequency power supplies
work ? Sec page 616.

7. How would you design a voltage divider?
See page G617

8. What i the width of a television channel ?
See page 638

9. What is a two-dimensional radio? Sec

page G43.

What is the difference between a sniper-

scope and & snooperscope? Sece page Gbl.

10.
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Triplett

ELECTRICAL INSTRUMENT CO. siuerron. ono

Model 2413

is another member of
the NEW TRIPLETT
Square Line

% % Speed-Chek Tube Tester

MORE FLEXIBLE « FAR FASTER + MORE ACCURATE

Three-position lever switching makes this sensational new model one
of the most flexible and speediest of all tube testers. Its multi-purpose
test circuit provides for standardized VALUE test; SHORT AND OPEN
element test and TRANSCONDUCTANCE comparison test, Large 4"
square RED ¢«DOT life-time guaranteed meter.

Simplicity of operation provides for the fastest settings ever developed
for practical tube testing. Givesindividual control of each tube element.
New SQUARE LINE series metal case 10" x 10" x 54 ! striking two-
tone hammered baked-on enamel linish. Detachable cover. Tube
chart 8" x 9" with the simple settings marked in large easy to read
type. Attractively priced. Write for details.

Additional Features

® Authoritative tests for tube
value; shorts., open elements,
and transconductance (mutual
conductance) comparison for
matching tubes.

® Flexiblc lever-switching givesin-
aividual control for each tube
element; provides for roaming
elements, dual cathode struc-
tures, muliti-purpose tubes, etc,

® Linevoltageadjustmentcontrol.

® Filament Voltages, 0.75 to 110
volts, through 19 steps.

@ Sockets: One only each kind re-
quired socket plus one spare.

@ Distinctive appearance makes
impressive counter tester.

TWO-DIMENSIONAL RADIOS

RECENT war-time develepments in

electronic circuit technique make
it possible to virtually “print” a
highly efficient circuit, complete with
wiring, resistors and condensers, upon
a ceramic plate. Batteries and tubes are
soldered to the printed circuit to com-
plete the assembly. The new develop-
ment was announced in the April issue
of this magazine.

The new process, developed by Cen-
tralab engineers, uses the silk screen
method to apply “silver ink” to the
ceramic surface. The “ink” hardens to
produce a silver conductive circuit in-
stead of the usual copper wire.

nerz e CK-505AX

. TB +45v

AMPLIFIER
INPUT

“green

SMEGS
b4

Fig. 1—Circuit of amplifiers in the photos.

Figure 1 above shows the diagram of
a conventional two-stage amplifier ecir-
cuit, using “hearing aid” tubes. This
amplifier was used in the famous prox-

RADIO-CRAFRT JUNE, .
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imity fuze. In developing a technique for
rugged miniature wiring civcuits, for
this application, the engineers came up

with the “two-dimensional wiring”’ tech- .

nique, This development makes possible
unbelievable reductions in the physical
size of a radio circuit. To illustrate the
drastic reduction in size, Photos A and
B, contrast the conventional assembly
of Fig. 1 and the same circuit with the
newly developed technique.

The smaller circuit is conspicuous
by the apparent absence of condensers
and resistors. The resistors are the
small black lines which appear at the
left of the tubes. They are made by
screening a heavy paint, containing a
large proportion of finely divided car-
ben onto the surface. The resistance
is regulated by the length, width and
chemical composition of the printed
lines. Using this method, vyesistors
ranging from 3 ohms to 200 megohms
have heen produced. A vesinous coating
is applied to the resistor to protect it
from the effects of moisture, thus mak-
ing it stable under all conditions.

The condensers are made from thin
ceramic discs plated on each side with
silver (Photo B). The capacity varies
divectly as the arca of the plating and
the thickness of the dises. It is possible
to produce condensers by this method
that vary in capacity from 6.5 uuf to
002 uf.

Special solder must be used for con-
necting power leads and tubes into cir-

19,46

B

poe R

Photo A—Ampli-
fier in standard

cuit. A solder having at least 2 percent
silver content must be used to prevent
the absorption of silver ink from the sur-
face of the plate. A low-temperature bis-
muth solder is used to fasten the tiny
silvered capacitors to the silver leads
because the heat used with normal sol-
ders would fracture the ceramie discs,.
(Continued on page 647)
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ON RADIO
AND ELECTRIC
SUPPLIES

As old as Radio itself—as up-to-
date as electronics — is Radio
Electric Service Co. of Pa. Rely
on an established house for parts
and equipment from the biggest
standard lines in the country.

NREW SERVICE FOR “HAMS"

Our main office features mew show
and display rooms plus SOUNDPROOF
STUDIOS for your convenience.

BARGAIN BASEMENT SPECIALS

Visit our new main store “bargain

basement” for special values.

FREE ILLUSTRATED FLYER

Scores -of exciting values listed. Coun-
try's largest, most complete stock.
Saves time, money and work. Ready
for rush delivery.

MAIL ORDERS FILLEO PROMPTLY

RADIO ELECTRIC
SERVICE GO0.

OF PENNSYLVANIA

N. W. Cor. 7th and ARCH Streets,
PHILADELPHIA 6, PA.

BRANCHES
3145 N. BROAD ST.. PHILADELPHIA, PA.
5133 MARKET ST.. PHILADELPHIA, PA.
811 FEDERAL ST.. CAMPDEN, N. X/
S.E«Cor. 4th & TATNALL, WILMINGTON, DEL.
1042 HAMILTON ST., ALLENTOWN, Pa.
9 NORTH SECOND ST., EASTON, PA.

[ ]

[ |

2 RADIO ELECTRIC SERVICE CO.

8 N.W. Cor. 7th & Arch Sts., Philadolphia 6, Pa.
L Gentlemen: Send me FREE copy of your latest
L Flyer.

[}

[}

g ONAME Llaeiiiiiiiiiieine. oo B Sl P
[}

B ADDRESS ..oiiiieetcnertanunuanenannes
[ ]

B CITY oivvnnannnnns ZONE....STATE.......
[ ]
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TECHNOTES

....LOW RESISTANCE LEADS

Save the flat copper “dial cords” from
those old Atwater Kent receivers that
you junk. Sections from them will make
very nice low-resistance, flexible leads

| for plates and grids, especially for

HY615’s and HY75’s used extensively in
WERS transmitters riow being convert-
ed to 144 mc ham rigs.
B. BUEHRLE, JR.,
Fergerson, Mo.

....EMERSON FU424 AND FU427

A common complaint of these sets is
low plate voltage and loss of filament
voltage. The filaments of the 1.4-volt
tubes are heated by the cathode current
of the 117P7 (pentode section} passing
through them.

An open input filter condenser will be
found to be responsible for the troubles
and will have to be replaced.

STANLEY RUTKOWSKI,
E'rie, Penna.

. ... WESTINGHOUSE M 108, M 112
When these models are subjected to
humid air for a length of time, it will
be noticed that the tone quality becomes
very bad. This condition is caused by
the voice coil coming loose from the
speaker cone and may be cured by apply-
ing speaker cement freely where the
voice coil and cone join.
A. K. MEMON,
Karachi, India
{Note that such troubles are more
likely to occur in hot humid climates
such as the writer’s.—Editor)

....ATWATER KENT 46
A “dead” set may be the result of the
voice coil leads on the speaker cone
breaking loose from the flexible leads
from the output transformer. Ciiecking
and resoldering can be done without re-
moving the cone.
B. BUEHRLE,
Fergerson, Mo.

. ... SPEAKER REPAIRS
In speaker repairs where it is nec-
essary to remove the paper cone, lacquer
thinner, which may be purchased from
most paint stores for about fifty cents
a quart, may be used. Place the speaker
face down in a tin pie plate and fill with
thinner to a level that just covers the
speaker rim. After soaking about twenty
minutes the cone is easily removed.
Many plastic parts that have warped
may be straightened by dipping in hot
water and bending back to their original
shape while flexible. They will retain
their shape when cool.
HuUBeERT WATKINS,
Gulfport, Miss.

....PHONO PICKUP HINT
I have often had trouble putting a
new needle in a phono pickup head. This
is especially true of heads that cannot
be raised high enough to.view the needle
hole. Try laying a small pocket mirror
under the head and the job becomes an
easy one.
HowaRp SCHLIEF,
Fairfield, Pa.

Civilian Radio Jobs Wanted
FM W ANT-AD SERVICE

By Former Soldiers, Sailors, Marines

Radio-Craft offers its help-wanted columns
free for the use of honorably discharged men
in the armed services, State the type of posi-
tion you seek, preferred locality, your ex-
perience, education, and other details. Con-
fine ad to 50 words, or less. Supply name and
address. Army vetcrans send section number
or photostat of discharge paper. Navy men
send photostat of discharge puper. Address
RADIO-CrAFT, Classified Ad, Dept. 25, West
Broadway, New York 7, N. Y. Your ad will
contain a box number and replies will be for-
warded to you.

AVAILABLE

BROADCAST STATION fooking for experlenced
teehnjeian or chief, contact Louis Tuléhdn, 478 Em-
piro Blvd. Brooklyn, N, Y.
ELECTRONICS: wmarried; trained; desires chance
as Jr._engr., technician. R, Kabhn, 2935 Qccan Park-
way, Brookiyn 24: LML 6-2520. ‘
ELECTRONIC TECHNICIAN; 2% yrs. Navy; de-
sires pos. lab. tech. or cicetrenic maintenance repair.
" Kapko. 278 Hawthorne Avc., YonKers, N. Y.
ELECTRONICS TECH.—2'%5.yTs. civilian oxpertence;
2 yrs. Navs Radlo-Radar, Eleetronies, Married. 1loy
Segal, 319 W. 94th St.. New York 25.
RADAR MAINTENANCE ltcpairman, also radio
techniclan, skilled army ecivilian exp. 8. Emmer,
1285 Brook Avo, Hronx 56,
RADAR-RADIO- MECH., 3 yrs, Army cxb., Drac-
tical Jnstructor: married: 2 yrs. coll. M. Stark.
3118 DBrighton 4th St NLrooklyn 24,
RADAR TECH.: 3% yrs. cap.. excellent cleetronie
training, latest” airborne equin., Loran. 1. Gerstein,
612 Argyle Rd., Brooklyn 30, 3
RADIOQ;: 3 sr5. navy. radlo, radar; ¢iv, exp.; repair
and technieal ability. . R. Mendel, 1218 Jloe Ave..
Bronx 59.
RADIO Repalr and  Salesman: 215 Drefer over
counter sales; 40 hr.-$40. M. JBaker: 1302 Ave. K,
Brooklyn 30.
RADI0 MECH.; 3 yrs. Army exb.: willing to start
as tralnee or helper. J. Brown. 323 Alabama Ave.,
TRrooklyn 7.
RADIO MECH.: 16 mos. _instryctor. GCA bHnd
landing uait, bus, exp. 1. J. Ehrlleh. 521 E. 135th
Street, New York.
RADIO OPER.; Young 2/c teleg. lic.; on the job
radio-training seeeptable. Y. Shicber, 3204 MHolland
Ave., Bronx G7, N. Y.
RADIO PARTS, AND SUPPLIES Inside salesman,
sonie experlence; job with future. Waiter Cohn, 1285
erard Ave., New York 52
RADIO.-RADAR TECH.(--3 years Navy; Desiro
bosition jn telovision, UTIF. FM. A. Levine. 438
Christopher Avenue. Brooklyn 12, N. Y.
RADIO AND RADAR Mechanle: Graduate of two
U.S. Army radlo schonls. 20 months radio and
elcctrical servico averseas, Deslre positlon with an
Airline Co. _as 2 radlo and radar shop mechanic.
Joseph Q. Torgerson, Parshall. North Daknta.
RADIO-RADAR TECHNICIAN, 2 vyears Army, 3
years eivilian exh. Atended RCA Institute ag well
as army radio and radar schools: Famillar all test
ecquipment, can drive. Secks position in Jaboratory
or servieing, 0. Berenberg. 933 Aundcréon Avenue,
Bronx 52, N. Y, JF 7-1626.
RADIO-RADAR mechanie; 3 yrs. Army exh. as
mechanic-instructor. A, C. Rachman, 8807 Ave. A,
Brooklyn 3. 11 2-83907.
RADIO REPAIR TRAINEE: 2 yrs. AAF Radio &
Radar: Wadar Instructor 1 yr. I Rice. 156 Varet
St.. B'kivn 6,
RADI0O REPAIRMAN—Wirer: e¢lv.. Army exp.:
desires penin. job: chauf. tleense. H. P. Rublen,
120 W, 1i5th &t N. Y. 53.
RADIO REPAIR oxp.: servico school: deslre to
learn more In allled fledd. chaufeur's lteengo. H.
Oken. Box No. J2, % Radio-Craft. 25 West Broad-
way. New York 7, N. Y.
RADIO TECH.; 4 yrs. radio maint., exp'd repalrs.
troubloshoot, sales  service. 3. Edleberman. 1843
E. 3rd St.. Brooklyn 30: BS 5-1589.
RADIO TECH.: married: exp. radfo sales and serv-
fee: electrical appliances, repalrs. ¥, Schoenes, 94
Rlake Ave., Brooklyn 12: DI 6-1325.
RADIO TECH.: cxp.: radio, teletypo equip., radar
tralning: desires pos. N. Vaflabedian, 31-42 35th
St.. Long Island City 3: AS 8-6079.
0 TECH., Comm. radioteicphone l/e F.C.C.
! in radio. B. Panc. 2115 Walton
¥e.,

A jronx 53,

RAD10 TECHNICIAN: 1st ¢lass Phone Lie., de-
sires work in broadeasting field. studlo or trans-
mitter. A. Steinberg. 592 East 51 §t., Brooklyn 3.
RAD!O TECHNICIAN; 3 yrs. exn. Army Radio
Station; 3 ¥rs. coilege B.S.. S. Bernard. 571 E.
T ., Bronx 58, N. Y.

RADIO.TELETYPE Single Channel repairman. ro-
ccivers, equipment, 8 yrs. Signal Corps. Frederle
Cass. Jr.. 232 Hamilton 8t.. Genewn, N. Y.
RADIOTELEPHONE OPERATOR—Holds first class
FCC Heense. Graduate Natjonat Radlo Inst., Army
exp. as Chief Electriclan. Marino Maintenanee and
Repalr. Desires sultable position with future. Joscph
Damroth, 1494 Unlversity Ave., Rronx 52, N. Y.
RADIOTELEPHONE Teeh. /e F.C.C. lic.. broad-
casting and teaching cxp.. anything radio. Free
to travel, L. Tulchin, Box No. J-1. % Rsadio-Craft,
25 W. Broadway, New York 7. N. ¥.
TECHNICIAN, Radlo and clectrical appliances. 6
yrs. Army exn.. installing and maintaining high
and low frequency equipment for Alaska Communi-.
catlon -System. Llcensed amateur, cocde speed 25
Can type and drive car or truck. Sccks employment
with manufacturing gconcern offoring  possibilitles
for future, 33 ¥rs., marrled, 2 dependents. M.
Martin. 12 No. }9 St., East Orange, N. J.

RADIO TECH.: B.5.: 1/c radio tel.; lie. Army
instr. ; ree. and trens. H. Mertz, 1801 Bryant Ave.,
Bronx 60
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H. F. Wideband Amplifier

OSTWAR video amplifier design is

demonstrated in the illustrated compact
high-frequency amplifier, manufactured by
Sylvania Electric Products, Inc. Supplied
for center frequencies between 30 and 70
mic. with any bandwidth from 2 to 10 mc,,.
these sets are designed particularly for use
as i.{. amplifiers in uwhf. and shif. re-
ceiver applications.

These units are well worth study by the
serviceman and technician, for, with modi-
fications for various applications, they are
typical of what will appear in many kinds
of high-frequency broadcast, television and
communications apparatus.

This is the emplifier whose circuit is shown in the diagram below.
1t does not differ greatly in appearance from ordinary equipment.

A typical amplifier has an overall gain
of 100 db with a center frequency of 60
me and a half-power bandwidth of 9.0 mc.
An cxternal gain control is easily provided.
Unless otherwise specified, a standard S00
ohm input impedance is supplied. The out-
pul stages are cathode foliowers designed
to operate into impedances of 75 to 100
ohms with voltages ranging from 0.5 to
2.0 volts, negative or positive.

ALL
TUBES

BAKS

QUTPUT

Video amplifier technique appears in the
low plate resistors, high-frequency grid
chokes, special chokes in the filament cir-
cuits ‘and other fcatures readily noticeable
on the schematic. Gain per stage is low—
thus eleven tubes are required for the 100-
decibel gain.

The video detector may take one of sev-
eral forms according to the special appli-
cation of the amplifier. In broad-band cir-
cuits the frequency characteristics of the
rectified video components will be such that
the output at 8 mc will be reduced not
more than 3 db from the output at 1 mc.
These amplifiers will thus pass a square
top pulsc having a
duration of 0.15 mi-
cro-second or great-
er with neglgible
frequency or phase
distortion,  making
them particularly
suited to television
recciver applications.

Either single-end-
ed or balanced input
circuits are supplied.
The balanced input
circuits are designed
to use with dual in-
put systems and will
distinguish  between
in-phase and out-of-
phase signals from
two channels. In one
such wunit this dis-
crimination is 33 dh.

The unit, as may be scen from the photo-
graph, differs little in appearance from
more conventional apparatus, the only ex-
ternal signs that distinguish it from an
ordinary amplifier being the special small
chokes.

Power supply for a typical amplifier in-
cludes 4 lOé volts d.c. at 90 ma, + 300
volts d.c. at 20 ma, and 6.3 volts a.c. or
dc. at 1.7 amperes. External gain con-
trol requires 0 to —12.5 volts d.c. 1.5 ma.

VI09

OPPORTUNITY AD-LETS

Advertiserments in this section cost 20 cents & word
for each finsertion. Name. address and finitials must
be tneiuded at the above rate. Cash should sccom-
pany all classified advertisements unless placed by
an nceredited  advertising agency. No advertisement
for less than ten words accePted. Ten pereent dis-
count slx dssues, twenly pereent for twelve fasues.
Objectionable or nisteadlng advertiscments not ac-
cepted. Advertisements for July, 1946, fssuo must
rcach us not later than May 23, 1948,

Radio-Craft ® 25 W_ B'way ® New York 7, N. Y.

MAGAZINES (RACK DATED)—FOREIGN. DOMESTIC,
arts. Books. booklets, subscriptions. pin-ups, cte, Cata-
lor 10c (rcfunded). Cloerono’s. 863 First Ave., New
York 17, N. Y.

AMATEUR RADIO LICENSES. COMPLETE CODE
and theory preparation for passing amateur radio ex-
aminations. Home study and resident courses. Amorican
Radlo Institute, 101 West 63rd Street. New York City.
Sco our ad on pago G00.

OORRESPONDENCE COURSES AND SELF-INSTRUC-
tlon books. slIEntlY used. Sold. Rented Exchanged. All
subjects. Satisfuction guaranteed. Cash pald for usad

. Complete information and 92-page illustrated bar-
gain catalog Free. Wrlto-—-NELSON COMPANY, Dent.
2-39. Chicago 4.

fqtl?l‘PLgts EAD]O dl\Nn ELECTR?.\’IC PARTS AND
pment., ew an sed. Wrlte for free -
bridge, 312 Canal St "New York Gy 152 Jieb- Hlah

“REFRIGERATION SERVICE MANUAL“—DOMESTIC,
commerelal. . Construction, operatlon, [Installation, testing,
trouble shooting. replacement. rebalr. ete, 300 pages: fully
ilustrated, $2.25 postpald. Money bhack ' puarantee, All
l)o::k]s on {?rr;;nlcs,nral:li:). ltclcvl):ioél. homeerafts. Free
catalogue. Modern chnlcal Bool 0., Dept.

West 42nd St.. New York -18. T

YOUR NEW FREE CATALOG IS READY! RADIONIC'S
Catalog 1ists hard-10-get radlo barts and books. All avail-
able for immedlate shipment. Scnd today to: Radionle
;uqu\lvpm)gm Co.. Dept. N6, 170 Nassau St., New York
- dN -

PLANS 1.TUBE DC RECEIVER (S\W RECORD 7000
miles). including **Radlobullder''—25¢. Laboratorles, Bom
I-b, San Carlos, California.

LOUDSPEAKER WILL: PLAY ON CRYSTAL DETRC-

tor; habdhook tells how-—bulld your own. Send $1: om

arrival pay Dostmin 89¢ plus postage. K. G, Middleton,
i

47-25 44th St., Woodside, L. I, N.

ONE-TURE TADIO PLAYS SPEAKER ON ALL
locats; mynual gives clreults. Instruetions. Send $1; om
arrlval pay postman 9% and postage. R. G. Middieton,
47-25 441th St Yoodside, L. I, N. Y.

GOV'T SURPLUS AMPLIFIER. IN 4” = 4" x 8* BLACK
wrinkle finished ecase, brand new, with tubes, input to
F7, output 2—7C5's, full wave rectifler 7Y4, with trans-
farmer, all mica condenser coupling. Shipped in priginol
carton, Parcel .Post prepald, $4.95. Lyell Hardware and
Lumber Co., P.0. Box Ne. 13. Rochester 11. N. Y.
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ALL CHOKES NOT NOTED HAVE 15 TURNS

ALL RESISTORS I0%,EXCEPT 4
13K AND 1800 5%

VIOl VIO2
506 “3\&!)05
& y Sim
. T : 2
2T,
28T 4T I 9T
T ¥ T | a7 )} a7
AT n_w_—
120"
WO viee . vios vioa Vios e i -
INPUT CHASSIS % éﬁ ﬁﬁ éﬁ ﬁq gﬁ g
N —dan— = N T—
RADIO-CRAFT for JUNE, 1946 645



_”TAB”

That’s a Buy

ELEGTRDNIC VOLT OHMMETER BRAND
TYPE 1:107-F PRECISION

R qnnd deslnn housed ste¢| case
6’x9'/. "%4a" leather tarrying handie. Contains
Simpson 47 hiphly damped 400 microamp Alnico
moter. Clear visible scale. large numerals. caslly
readable at all points. All voltage ranges ten
megehms senslhvny reads 0-3 volts in .05 v
steps; 0-10 volts in .2 v steps; 0-30 voits In
.5 U steps; 0 100 volts in .2 v steps; 0-300 volts
in'5 v steps—OHMS Rxl from .02 to 1000
ohms; Rxi0 from 2 to {000 ohms: Rxi00 from
20 fo 100.000 ohms: Rx(00 from 200 to |
megohm; Rx10,000 from 2000 to 10 megohms
(center scale Is 10.) Unlt complete with 3 test
feads; batteries and instrections, Cost gov't 865
“HTABY special  $29.70. Addltlonul V.T.V.M
Loctal tebe | LE 3/SP Sio © SL.

C’'DENSER WE new uprt.mtg. 500MFD-60WV

.95

CONDENSER WE ofl I6MFD-400V Two for 2.35

CONDENSER KIT 24 midget oil Corncll Dub.

8 cach slze 1&2&3 x. 05MF D-300WV Gvt. Ins.  2.40
COND. GE pyranoi 4MFD-600VDC wke 2 for (.90
COND. GE pyranol 2MFD-2000vDC wkg 2 for 4.25
CTND. Wstphss 2MFD-5500VDC wkg (LPS$75) (2.50
COCKET Heavy duly 50 watt steatite Ins. 2 for (.70
SOCKET Amghenol safoty UX 77A-4TN 10 for 3.00
SOCKET DiHeptal C'Ray & mtg.ring HF ins. 1.15
CRYSTAL dlode | N2| & holder Two sets ea. for 125

Y.

DUAL Condsr. var. 2-10mmf H.
CATHODE #fay Tube new gv't. insp. 3BPI.
A\THODE Ray Tube new 3APi, BPI, BP

RECTIFIER GE 872 new G'insP. (LPS$S7.50)... 4.50

WE 115V606sr]l, 630VCT300ma:
CRYJTAL & HOLDER LO DRIFT out any
frca. 2t0IMCS active ose. gtd. @ $1.75. 4 for

Jennings V(..
866A  new

vacuum conds'r 50M M F-20000V
G'insp @

6.
CRYSTAL 1’1 aircraft 1000KC Std. .02% acey 7.
3.
2

$1.45. two for

5V3IA; 6VSA 3.95

Olellloseonc Conversion Kit BC 412 conitains all

arts for sweep cireults lneludlnn diagrams..$13.75

Aﬂﬂitlnnal endraved  dialplates. ... ..........

Complete Kit all parts and dialplates.......... 18.50

Elmac 304TL used L.N. tesled guaranteed...,, 513.95
4

614 Tube RCA now gv't. Insp. (LPS$8.35),.....
‘Micro wave ant. with coaxlal cnter. & mtg brikt.
‘F.M. Television Rotatable UHF coupler
Miero val(ch ';cat tyoe 10A.

125V SPNO 3 for 1.00

Thermomtr G-1A. 22" B’ Case 3.95

condens:r luhe dual 40 MFD

150WY thu’ty for 7.95

‘Eima¢ or HK VT [27A with connectors. ... .... n.gg

DAVEN SWITCH |3 cirenits 25 amp. efs., 2 for

HEINEMAN mag. cireuit bkr. 20A of 3A

RELAY sen. sigma 5AH 200 ohm 3.51_ma SPOT
3A

. 1o Ibs,
. TisVG60C ori.5V26A Sec.Hv.ins.
.DCB. VO.L'LMTR, G E 2000V 1000 obm 2V3"

gtTMTR 301 Weston 4000V 1000 ohms
LTMTR. NA33 Wstghse 150V 2'/:

GE pyranol 3MFDI000\-DC WKG 2 for
R Aerovox oil IMFDI0000VD .:l

10.9

TMTR. 301 Weston [000QV 1000 nhm I§.9

0 .
C DN miniature ima G'insp. 144" g
3 6
2

TRANSFORMER HIGH VOLTAGE
Brand New Kenyon 1)5v. 60cy. sec. 3200v.
thamp. Bargain *“TAB' Price $9.75.
Ship. wt. 40 Ibs.

Two unlts 6400 v. {3amp. C.T.
TAB' nriced §I18.

AUTOSYNS BENDIX
Brand new gov't scaled and [nspected packed

In_ overseas cans. synehro-transmitters AC.
{15v. 60 cy. operation. Continuous heavy duty.
Preclsion accuraey made for gun-fire sontrol,
Cost_ Qov't $90 ench. Wt. 5 Ihs. each. “TAB
speelal two for $i8,

$1 Min. orders FOB. N.Y.C. Add Postage all orders

and 25% denosit. WHItehall 3-3557. Send

log 300 Don't walt.

limited. Buy thru "TAB" and save.
““TAB,’” Dept. RC6

Six.A Ghurch Street. Nsw York 6 N. Y,

for cata-
rush orders as Quantities are
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‘ Avallable Radio-Electronic Literature

Manufacturers’ bulletins, catalogs and periodicals.
| A SERVICE FOR RADIO-CRAFT READERS: In order to save your time,

postage and incidental work in writing & number of letters to different
manufacturcrs to secure the various hulletins offered, proceed as follows:

On your letterhead (do not use postcards) ask us to send you the litera-
ture which you dcsignate. It is only necessary to give us the numbers. We
will then send your request dircctly to the manufacturers, who in turn
will send their bulletins or other literature directly to you.

224—THE LIGHTHOUSE TUBE

Published by General Electric Com-
pany. The story of the new disk-seal
electronic tube, known as the “Light-
house Tube” and its specifications are
given in publication ETR-7. This
pamphlet describes the basic principles
of desigh and operation of the tube and
its advantages in the fields for which it
is designed. The tube, now released from
war applications, will be applied to tele-
vision, FM radio and other fields in the
ultra-high frequency spectrum.—Gratis
to interested parties

225—THERMOCOUPLE DATA BOOK

Bulletin S2-6, published by Wheelco
Instruments Company. A 31-page
booklet of data on thermocouples and
accessories. Complete with engineering
drawings of all types of thermocouples.
This data book may also be used as a
catalog of the equipment and acces-
sories handled by Wheelco Instruments
Co.—Gratis

226—CANNON CONNECTORS

Sixty-four pages of material on many
types of connectors, dust caps and re-
ceptacles is available in bulletin “K,”
published by Cannon Electric Develop-
ment Co. This bulletin is illustrated and
complete with dimensional drawings.—
Gratis

227—SHALLCROSS CATALOG

An cight-page booklet describing the
types of precision resistances and decade
boxes available from the Shalleross
Manufacturing Co. This catalog is of
interest to electrical engineers, physi-
cists, and manufacturers of electrical
equipment.—Gratis

228—HIGH VACUUM EQUIPMENT

An interesting catalog by Distillation
Products, Inc. Of interest to electronic
engineers and physicists. It lists the
various types of vacuum pumps and
gauges necessary for high-vacuum
work.—Gratis to interested parties

229—OHMITE CATALOG

A 16-page catalog published by Ohm-
ite Manufacturing Company. Lists
wire-wound resistors available from 1
to 200 watts with rheostats running to
500-watt capacity. Also included are
volume controls, including special types,
r.f. chokes and dials.—Gratis

230—-KENYON TRANSFORMERS
A general catalog of transformers

manufactured by Kenyon Transformer

RADIO-CRAFT

Co. The transformers listed are those
applicable to practically all phases of
radio and electronic work. This catalog
includes five pages of charts and graphs
of value to the engineer or serviceman—
Gratis

231—REED FREQUENCY METERS

Bulletin 1770 contains 16 illustrated
pages describing the, Frahm Vibrat-
ing-Reed Frequency Meter as manufac-
tured by James G. Biddle Co. These
neters are' manufactured in switch-
board, portable and miniature models.—
Gratis
232—LABORATORY OHMMETERS

Precision ohmmeters described in
Bulletin 1805, published by James G.
Biddle. These instruments are of inter-
est to electrical engineers as well as
telegraph .and telephone inaintenance
men,—Gratis

233—PIEZO-ELECTRIC CRYSTALS

A seven-page catalog, of interest to
engineers and amateur experimenters,
issued by Crystal Research Labora-
tories, Inc. It describes the various types
of crystals developed by the firm. Crys-
tals are available for all applications,
including supersonics.—Gratis

234—ELECTRICAL THEORY

Part 3 of a series on the theory and
applications of electronics is published
by Kuhlman Electric Co. This well-
written booklet is illustrated with vector
analysis diagrams of oscillators and
other circuits.—Gratis

235—RECORDING DEVICES

A seven-page catalog, issued by Pro-
duction Instrument Co. Includes a num-
ber*of counters which have many appli-
cations in production. These counters
are made to indicate the number of
units or pulses produced as well as the
number of revolutions or turns that
have been applied to a coil-winding ma-
chine. Time totalizers and switches for
actuating electric counters are also in-
cluded in this well illustrated catalog.
—Gratis

236—PLUG AND SOCKET CATALOG

An illustrated catalog of sockets and
plugs applicable to radio and electronic
equipment, published by A. W. Frank-
iin Manufacturing Company. The illus-
trations of sockets and plugs are ac-
companied by working drawings and do-
scriptive material. —Gratis to interested
parties
for JUNE
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TWO DIMENSIONAL RADIOS
(Continued from page 643)

In actual construction, the resistors
are printed on one side of the plate and
the condensers are wired to the other.
Fig. 2 shows the method of connecting
the portions of the circuit on opposite
sides of the plate. For clarity, the parts
have been drawn in symbolic form be-
tween the connecting points.

Fig. 2—"Wiring Diagram” for printed radio.
This new method of circuit design
makes it possible to print coils for ultra-
high-frequency circuits directly on the
plate. Such coils have a Q of 150 to 200.
Although this technique is not appli-
cable to the production of complete re-
ceiving or hearing aid sets, it may well
be applied to unit portions of the cir-
cuits, such as resistance coupled ampli-
fiers and simple control circuits. The
small units may be replaced in a defec-
tive circuit almost as easily as a tube
is changed today. The effects of this type
of construction may soon be seen in
smaller radios and hearing aids which
will be more reliable and more easily
serviced than the best sets today.

R.F. POWER SUPPLIES
(Continued from page 616)

lished in the Proceedings of the I.R.E.
April 1943, Sylvania pointed out the
possibilities of such a circuit in eonnec-
tion with their 28D7, a tube intended to
work with a plate voltage of 28 to 32.
(Sylvania News, Jan, 1944.) Curves
showing an output voltage as high as
200 (at 1 milliampere) and currents as
high as 6 milliamperes (at 100 volts)
were shown; plate input in each case
being 28 volts. An article on this type
¢f power pack appeared in the August,
1944 issue of RAD10-CRAFT, with a 25A7
:nstead of the 28D7 which was not easily
obtainable, at least at that time.

There would appear to be definite
field for power supplies of this type
in a number of applications’ where
moderate current is required, whether
the voltage be high or low.

®

Two types of dry cell batteries devel-
oped by the U. 8. Army Signal Corps
during the war, replace nearly the en-
tire line of dry ecell batteries for low
lemperature operation. These batteries
operated reasonably well down to 40 de-
grees below zero.

RADIO-CRAFT for JUNE,
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RADIO DIAL BELTS

A JFD. GREATiON FOR JOBBERS & SERVICEMEN
Standard Equipment with Set Mfgrs.

Because: I. Smooth Buna $ synthic rubber on outside cover
2. Rough finish on inside

3. Resistart to atmospheric changes

4. Positive grip on shafts and pulleys

Packed in servicemen's kit of 2550 & 100 belts

The sturdy metal container and 64 page belt man-
ual and mecasurement chart FREE with each iit.

USE THE BELT THE MFGRS, USE.

NOTE TO SERVICEMEN:
64 page Belt Manual FREE for the asking

J-F-D -MANUFACTURING CO.

HAMILTON PARKWAY * BROOKLYN 19, N. Y:

Metal
Cantainer
FREE

4111 FT,

This unit fulfills an extremely important
need for general utility portable service
equipment. It has wide range coverage for
both a-c and d-¢ measurements of voltage,
current measurements on d-¢ and the popu-
iar ranges on resistance.

The UM-3 is designed to clearly indicate
all the functions which aid in the
prevention of application of high
voltages when preparing for cur-
rent or resistance measurements.
Other G-E units for better ser-
vicing include: Tube Checker
TC-3,Unimeter UM-4, and Oscil-
loscope CRO-3A.

For details write: Electronics
Dept., Specialty Division,
General Electric Company,
Syracuse, New York.

Electronic Measuring Instruments

GENERAL ) ELE

177-E%
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IT'S NEW!
EXCLUSIVE!
READY NOW!

WRL GLOBE TROTTER

TRANSMITTER KIT

25 Watt Output
The Sensation
of the Year!

Cat. No. 70-300 ssg.gs

Complete including all paris. chassis panel, stream-
lined cabinet, less tubes, coils, and meter.

Cat. No. 70-312 Kit same as above, wired by our

(L 1T o S S I S ey g $75.00
Complete kit of 8 tubes Cat. No. 70-314...... §5.95
3 in. meter Cab. No. 70-318..........0c.... 4.95
Coils, per set, any band Cat. No. T0-316...... 2.95
Ceystals, 40-80 meters, mounted Cat. No, :

T0-322 . coovsie o Fumaton, oo lamare sy @ dn i omi o 2.65

Quality crystal mike and stand Cat. No. 70-320. 9.45

Here is the latest, most outstanding transmitter valie
on the market today. The WRL Giohe Trotter is capabic
of 25 Watts output on all bands from 3500 KC through
28 Megacycles. Incorporates the Tritet Oscillator us-
ing a 40 meta] X-tal and providing suffieient drive at
10 meters for the 807 final; lleising choke modulation;
three bands, all pretuned; 10, 20, and SO meters;
metering provided for both oscillator and final stages;
two power suppliers, one for 807 final and modulator
tubes, one for spcech ampllfier and oscillator stage.

Extra Special
NEW BC 348Q

SURPLUS
RECEIVERS

.......................... $85

Here 18 one of the hottest war-surplus receivers that will
be available, 9 tubes, 2 RF stages, 3 stages of IF
amplification. Frequency range. 200 to 500 Kiloeycles;
1% to 18 MC in four bands. Weather and aireraft
bands, and all ham bands, except 10 meters.
Here are just a few of the many well-known receivers
offered by Leo:

Hallicrafters S-38 29.50 [Ilallicrafters SX-25 94.50
Hallicrafters S40 79.50 MHallierafters SX-28A 223
RME 45 .... .186. Hallierafters 841G 33,5
National NC 2-40C 225. Hammarlund HQ-129X 129
Trade-in plan and easy ierms

Inciuding Steel case, less speaker
Cat. No. 35:61

SERVICE DEALER VEEDS

i §  WRL MULTITESTER
R
119005 51875
N e

Handles AC DC Voltmeter, DO Mitliammeter, high and low
range Ohmmeter. 3'° meter with stuzdy D’Aronsval movement.
Slze 5'4x8x314.

A complete siock of fools, replacement parts, test equipment,
intercom and public address systems . . . everylhing for the
Orogressive senvice dealer.

FREE! OUR LATEST FLYER

Packed with real buys in radio,

clectronic, and general merchan-

dise.

Giant Radio Map

(size 314 ft. x 4'( ft)...15¢

Handy Tube-Base Caleulator..25¢
Address Dept. RC.6
Council Bluffs, lowa

Formerly Whelesale
Radic Laboratorles

{

REDUCING HUM LEVELS
(Continued from page 619)

The speaker field resistance in Fig. 2
might be, in many cases, 400 to 500
ohms. If a low resistance choke having
a d.c. resistance of 80 or 100 ohms is
put in the circuit, as shown in Fig. 3,
the d.c. voltages will not be affected to
any considerable extent but the hum
level will be gleatly reduced. The choke
alone will help in reducing hum, but if
an extra filter is added, C,, which may
be 16-uf, the hum will be still lower.

CHOKE  FIELD
~—I"6w\~,—fv‘0’6\1—
€l -

F @ oF

Fig. 3—A low-resistance choke will cut hum.

In a.c. sets using full wave rectifier
power supplies, the hum output of the
B supply may be very low since the
ripple frequency is 120 cycles and the
filtering can be made efficient. The hum
due to an unbalanced filament cireuit
may then be more important. In Fig. 4,
a tap is used on the filament winding
and may give satisfactory results with
such tubes as the 45, 47, 2A3 and 6A3.
An improvement will sometimes be pos-
sible if a centertapped resistor or a
potentiometer arrangement is used. In
Fig. 5, the use of a potentiometer is
indicated, permitting an electrical bal-
ance in the filament circuit.

47
-1t 4y
3
R
= FIL.SUPPLY ﬁ—

| Fig. 4 {left)—Hum may arise from an off-

center transformer tap in older receivers.

F|g 5 (right)—The cenferlng resistor was
ell known as a "humdinger” in its heyday.

In many sets, a push-pull output is
used. A common cathode resistor is em-
ployed and no attempt is made to get
a good balance in the output stage—
essential for minimum hum and distor-
tion. By using separate, adjustable re-
sistors, as shown in Fig. 6, the balance
and correct bias voltages are obtained.
The maximum, resistance of each bias
resistor, that of R, or R., would be about
twice the value of the original cathode
resistor. Cs and C: are not very critical
in capacitance values and could be rated
at 20-uf and 50 volts each. Condensers
rated at 150 volts could also be used.
The cathode resistances would be ad-
justed until equal plate currents, I and
I, flowed in the primary of T. The cur-
rents “would be indicated by low resist-
ance d.c. milliammeters placed in series
with each half of the transformer.

LOW RESISTANCE CHASSIS

The importance of using a low resist-
ance chassis can be seen by referring to

RADIO-CRAFT for

Fig. 7. In some sets, one side of the fila-
ment winding is grounded to the chassis,
say at point 1. The filament of the am-
plifier tube VT wmay be connected to
chassis ground at point 5 and directly
to the winding, C, at 7. If the chassis
resistance between 3 and 4 is appreci-
able, a hum voltage may act in series
with the grid of the amplifier tube and
be greatly amplified, especially in high-

EX
~4 g 8+
o2 -

6F6

Fig. &—Individual bias for push-pull tubes.

gain circuits. If the circuit is an r.f.
type, hum modulation of the r.f. may re-
sult and then the hum will be heard due
to the demodulation action of the second
detector. By placing the grid return at
3, close to 4, a hum reduction may be
found in some cases. Also, running a
wire from 1 to 5 may prove helpful,
instead of depending on the chassis as
a conductor for the filament circuit hum
current. Similarly, running C, not to
point 2 but directly to point 1 is good
practice. C.:-should not go to 6 but to 1.
In this way, stray chassis currents can
be reduced. Toc many servicemen, in
putting in a filter condenser, just lock
around for any old place to hitch the
replacement unit instead of giving some
thought to the matter. Note that the
condensers in the primary circuit of the
power transformer should be connected
to a common point on the receiver chas-
sis. If they are connected to two differ-
ent points, hum may be heard.

Another important factor is an
equal reading for each plate of the rec-
tifier when testing the tube. The read-
ings should be reasonably close together,
a variation of 10% being maximum. If
the plate readings are not equal, the
rectifier tube should be replaced. An un-
balanced rectifier may put out a 60-
cycle hum plus harmonics. With the de-
creased ripple frequency, the filters are
less effective and the hum level goes up.

l

CHASSISP

Fig. 7—Grounds to chassis may be important.
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22 WHY NOT 2?2

Have you ever asked yourself, “Why
can’t I have this or that gadget on a
radio? Why aren’t programs made to
fill such and such a need?” If so, you
are a charter member of the Radio-
Craft “Why Not” club. Send us your
“Why Not’s” on all subjects—serious or
serewhall, practical or idealistic. We
will pay §1.00 for every one we helieve
will interest the readers of Radio-Crafi.

You can get the idea from the “Why
Not’s” printed below. Send in as many
as you like. One dollar will be paid for
each one printed.

Why not have the manufacturers make
speaker cones out of a thin plastic ma-
terial that won't tear?
DaviD STRICKLAND,
Pensacola, Fla.

(Some cones already have been made
in full plastics, as well as plasticized
fabrics. No doubt they will come into
general use soon.—Ediior)

@
Why not imbed magnetic wire rccordings
in paved roads at danger spots and then
cquip autos with magnetic pickups so verbal
warnings and directions can be given?—
E. E. YoUuNGKIN,
Altoona, Pa.
e

Why not have the sound engineers of
all the picture-producing companies
print the picture sound tracks to the
same level? Then the operator in the
projection booth would not have to set
the amplifier volume contro! whenever
he changes from one reel of the picture
to another, 5
DaviLo R. REYESs,
Gamboa, Canal Zone
b [ ]
Why not give us a few articles on cab-
inet designs? Surely a lot could be said
about reaction to heat and audio-fre-
quency response of plywood, ordinary
wood, plastics, and metal. Some radio
experimenters build their own cabinets
as well as what goes into them.
Lupwic FURTH,
London, Englund

[ ]
Why not install home recording equip-
ment in television sets for the purpose
of recording a television program’s
video signal? Then with a flick of a
switch whole television programs may
be recorded on phonograph records. The
voltage fluctuations which affect the
electron beam in a cathode-ray tube
can easily be impressed on a record,
and when the vecord is played back
these voltage fluctuations are repro-
duced and applied to the plates of the
tube. It might also be interesting to
play this record of a picture on a regu-
lar sound phonograph; then we eould
hear what a picture looks like.

MorTON LuTzKY,

Brooklyn, N. Y.

[The wide frequency band required by
a video signal (as high as 2% or 34
me.) cannot be recorded on any existing
recording system.—Editor]

RADIO-CRAFT for JUNE,
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Amateurs..

© YOU know where you are in the Radio Spectrum? With a Glaub
D Xtal you can be sure. Our Xtals are ground to within .03% of
specified frequency and guaranteed, with a temperature coefficient
of less 3 cycles per megacycle per degree centigrade. They can’t
be beat! Attractive, convenient holders to fit any set. A custom
built Xtal to your specifications at a standard price.

DELIVERED 48 HOURS AFTER RECEIPT OF ORDER
LET US PUT YOU IN YOUR PLACE ON THE AIR!

PIONEER ELECTRIC COMPANY

Western Distributors of Glaub Crystals

3700 East Olympic Boulevard ¢ Los Angeles 23, California

- PRE-EXAM TESTS

FCCLICENSE
EXAMINATIONS

Don’t Take A Chance!

Avoid Failure On FCC Commerclal Radlo
Operator License Examinatlons!

For Commercial
Radio Operator

USE
NILSON'S COMPLETE PRE-EXAMINATION TESTS
AND COACHING SERVICE
Enables You To
REHEARSE the FCC

PRACTICE

PRACTICE the M

CHECK your

LOCATE >

CORRECT Sour weak puints pefore taking the setual examinal

Use Counon or write for Descrintive Folder
No obllgation—ns salesmén

Cleveland Institute of Radio Electronics
Successors to Nilson Radio School, founded 1939
Swiith Practical Radiv Institute, foundcd 1934.

RC-6 TERMINAL TOWER CLEVELAND 13, OHi0

MAIL THIS COUPON

CLEVELAND INSTITUTE OF RADIO ELECTRONICS Approved for Vetoran Training
RC.6 Terminal Tower, Cleveland 13, Ohio Under ““G-1 BIN of RIghts.”

2 & s

=%

PREPARED BY ARTMUR R. NILSON,

FAMOUS CO-AUTHOR of wWilson and

Hornung®’s RADIO QUESTIONS AaANO
ANSWERS,

Gentlemen: Please send information about Pre-Exam Tests.

NETINC: @ i § soovem Samopn ey o o ¥etetatols Halr ototiboletatetolototlalotelolehe o er e No: £ I toy- Tia i
7 Y-[ M S 000000000 J00000d0000000000 00000000 00000006000G0 000 0ol0a ™ 410865666000 000086
CHEYY | [uomndiibeivbuats 2 o1 TeTToT Voo o -1 ko Exodaihap bt  mpiil s e Fonteeiyyivs Shwba 550 s ofulnlan: = .
If a War Veteran, Check Here [O
’
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18 YEARS IN RADIO

GET THIS
Yew CATALOG
By This Old Firm

Lotest developments in
radio and electronlc
parts and devices, new-
est ham gear, godgets
for experimenters, bare
?ums in war surplvs
items.

FREE

TOo YOU

Mail the caupon be-
APRLLBLE. low and get this
BRSTE, .LEB new catalog FREE,

[)

- A . S S — S ‘

BURSTEIN-APPLEBEE CO.,
1012 McGee, Kansas Cuiy 6, Mo.

Send me FREE catalog advertised in
Radio Craft

1 AM

STATE CONNECTION N INDUSTRY

NAME

) ADDRESS.
|

STATE.

| TOWN

Order from LAKE! )
You’ll Make No Mistake!

RADIO Cabinets & Parts

NOW
Available

i Postwar
2 Post

RECORD-
CHANGER

With luxurious brown leatherette portable case
15 L x 16” W x 10~ D. Latest clectronic de-
velopments make this modern record-changer
the finest on the market today!

List Price..... $49.95 Dealer's net..... $29.97

Also bBlank table cabincts of walaut vencer in !h.
foliowing sizes. with speaker openina on left nt

side. (Note: 77 has center spcaker arill.)
#1 — 814" L x S15" Hx 4" o 31.95
#2 ~1084% L x 630" H x 5" b 52.75
23 13137 L x TSR” H x 614" D $3.25

2 T79—-102." L x 7¥ H x 512" D 32.50
#Sncoker Opening in center of front slde.

“9)
(LET

"/lu-rol‘

ATl types of radio eabincts and parts
are avaitabic at Lake's lower nr;ces
A laree stock is listed in our catal

SERVICEMEN—-RETAILERS
oin our customer list todaw.

rite for our NEW, 12-page,
|lluﬂrlted. elaborate eahloq[

beot. €

LAKE RADIO SALES CO.
615 W. Randolph Street, Chicago 6, Il

S1tps tn your nockot Of pUrse—
Wi 3

TRIC ~PLUG 15 REQUIR
Ly Sg LLY ' E S
BROADCASTS &'LEARL\

TO WORK when
connected and used necording to
instructions sent with each radlo.
n bc uu-a in homes. offices.

C
without

hotels, cabins, bed,

SEND GNLY $1. 00

I'cnsh monev order. check) nnd

pov postman 52.99, nlus deliv
ery fees on arvival or rend 53.9 tor vostoaid den\orv
IDEAL GIFT_ FOR CHILDREN OR LIKE!

A
Get your PA-KETTE RADIO TODAY—NOW. Dellers in
moust CIUCR

A-KETTE RADIO COMPANY
OEPT. ncs

650

NEWRADI O

KEARNEY, NEBRASKA

“PORTARIG"” HAM STATION
(Continued from page 612)

on the power unit to provide a link for,
the power cord between the transmitter-
»receiver chassis and the power chassis.
As it was desirable to operate the set
with the power unit about six feet from
the transmitter, remote power switch-
ing is available from the panel of the
transmitter when d.c. supplies are used.
The filament pins of the socket are used
to carry the d.c. because they are
larger and will offer less resistance to
the flow of current. Line voltage is
controlled by a switch in the line.

Determining the correct values for
the transformer buffer condensers is one
of the most difficult tasks encountered
in constructing a vibrator-type power
supply. An oscilloscope is used to de-
termine the correct wave form of the
primary voltage. The ideal wave form
that may be reached in practice is shown
in Fig. 4-a. Wave forms caused by too
much capacity will resemble Fig. 4-b
while insufficient buffer capacity will
give wave-forms similar to 4-c. If an
oscilloscope is not available a d.c. am-
meter is placed in the battery lead and
condensers changed till lowest amper-
age is registered.

“Hash’” chokes are placed in the posi-
tive lead to the vibrators to prevent vi-
brator noises from being radiated. These
chokes. consist of 20 turns of No. 10
enamel wire wound on a %-inch form.

COIL DATA FOR PORTARIG
80-METERS

Li—(r.f. grid coil) 45 turns, No. 24
enamel, close wound.

L2—(r.f. plate coil) 24 turns, No. 24
enamel, interwound with lower end of L3.

L3—(Mixer grid coil} 45 turns, No. 24
enamel spaced.

L4—(power amplifier plate coil) 54
turns No. 16 enamel, tapped at 20 and 30
turns,

Coils L1, 12 and L3 are wound on 1l/4-
inch forms, L4 is on 2l4-inch form,

Receiver ON-OFF switeh, S1 is a
heavy-duty double-pole, single-throw
switch with the poles wired in parallel.
When this switch is closed, d.c. voltage
is applied to both vibrators and the re-
ceiver filaments. The transmitter ON-
OFF switch, S2, is used to control the
filament voltage to the transmitter. It
is so wired that it is impossible to heat
the transmitter filaments without turn-
ing on the receiver filaments and the
“B” voltage.

The SEND-RECEIVE switch is a
heavy-duty double-pole double-throw
switch used to switch the antenna from
the transmitting to receiving circuits
and the phone jack from a.f. output to
side-tone reception.

The "volume control is a 500,000-ohm
potentiometer in the grid circuit of the
6QT7.

The modulation control is a 500,000-
ohm potentiometer connected across the
grid winding of the input transformer
to limit the audio level applied to the

6Z7 grid. This control is not brought out

RADIO-CRAFT

to the front panel since it is pre-adjust-
ed to give full output from the modula-
tor when speaking close to the micro-
phone in a normal speaking voice.

Selection of the a.v.c. and a.nl. civ-
cuits is made by the AN.L.-AV.C.
switch, S3 which is a tweo-pole, four-po-
sition rotary switch. It is possible to get
cither type of operation, or both com-
bined, with this switch.

The PHONE-CW switch is a double-
pole, double-throw switch, S4. When in
the c.w. position, the plate voltage is

applied to the plate of the b.f.o. tube
and the r.f. power amplifier plate lead
is shunted around the modulation choke.

A 4-gang-4 position switch, S5, is the
Channel Selector. Sections “A” and “B”
select the proper tuning condensers for
the antenna and mixer coils of the re-
ceiver. “C” and “D” select the crystals
for the receiver and transmitter oscilla-
tors respectively.

Antenna tuning is accomplished by
C1 and C2, which are 100-uuf double-
spaced midget condensers. They are
connected across the ends of the tank
coil, L4, in a “pi” network. The end
plate of C2 is bent so that it will short
the condenser when the plates are fully
meshed. With C2 shorted, the circuit be-
comes a conventional shunt-fed tank. By

_%3— Fig. 4-2 is directly

] above, 4-b is at top

B and 4:c bottom, left.
using this method of loading the trans-
mitter output cirenit any single or
double wire antenna may be natched
without loading coils.

The tuning unit is a desirable feature
when the set is to be used on widely
separated frequencies. All of the fre-
quency-determining elements of the set
are mounted on a small chassis that has
three 4-prong plugs mounted on its
cover plate. These plugs are located so
that they will match corresponding
sockets mounted on the main chassis.
Metal shield plates are fastened to the
sides of the tuning unit to serve as
guides when inserting the tuning unit
into 1ts sockets.

The crystals for the receiver are
ground for frequencies 456 kc lower
than the corresponding transmitting
crystal. If it is desired to operate the
transmitter on 3966 kc, for example, the
receiver crystal will be ground for 3966
minus 456 or 3510 ke.

No troublesome microphone batteries
are used because the battery voltage is
obtained from a tap on the cathode re-
sistor of the modulator.

The tubes selected for this rig proved
to be unbeatable for operating in rough
terrain under all conditions. The 6L6-G
proved to be the outstanding tube as
an v.f. power amplifier. On oceasions 70
watts power input was used for c.w.
operation and 50 watts phone without a
blush from the plate.

for 1946
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A METAL LENS
(Continued from page 602)

The 'necessary design theory was
worked out in mathematical detail and
systems of metal plates were subse-
quently built to duplicate the action not
only of convex and concave lens but also
of other optical devices, such as half and
quarter wave plates and prisms..

The drawings compare_ an electronic
lens with an optical one. Because the
waves handled are an appreeiable frac-
tion of the diameter of the lens, some

things can be done with them that can- |

not be paralleled with their glass coun-
terparts, The concave lens elements,
which consist of metal sheets, instead of
becoming progressively wider toward
the lens edges, as shown in the drawing,
can be cut back every half-wavelength
or multiple thereof, thus saving inetal
and making a lighter structure. The
back of each metal plate thus resembles
a huge saw, one side of each “tooth”
following the lens curve, the other side
straight and parallel with the lens axis.

ELECTRONIC “NIGHT SIGHT"
(Continued from page 603)

plied by a storage battery, which, with
the vibrator power pack which supplies
high voltage for the image tube, is car-
ried on the operator’s back.

A soldier with a “sniperscope” (a
“snooperscope” mounted on a carbine)
was said to be more effective in stopping

infiltration than 12 men with regular |

weapons. Here is how the infra-red
carbine operates, as explained by an
Electronic Laboratories official:

“A fighter armed with a sniperscope
hears a sound. He points his weapon
into the darkness, peers into the tele-
scope, and turns on the power supply.
He moves the weapon back and forth,
like an invisible searchlight, his eye
pressed to the telescope, until he sights
the enemy, slowly crawling forward.

“The enemy soldier is unaware that
he is impaled by a beam of invisible light
of a greenish hue. (In the telescope all
objects appear as various shades of
green regardless of their color in day-
light, due to the use of high-sensitivity
green phosphor on the cathode-ray tube
screen.) The U. S. soldier focuses his
telescope quickly, lines up a bead on the

enemy with the telescope sight, and, |

with a press of the trigger, there is one
less infiltrating enemy.”

Do you use just your thinking mind? If you
do, you are missing 90 per cent of your
possibilitics. Those occasional hunches are
the urges of n vast sleeping force in yous
innec mind. Learn to develop and direct it.
Push obstacles aside and master life with an
energy you have owvetlooked. Clind for FREE
SEALED BOOK. It tells how to obtain
these ceachings. Address: Scribe E.K.W.

The ROSICRUCIANS

HEADQUARTERS FOR

Equipment and Information

SPECIALS

Low Loss Antenna Change
Over Relay 6V. D.C.
D.P.D.T.—$1.75

3C/24G, Tubes-—$1.90
3-3 MFD—600V. 0il Filled
$0.99

8 MFD—600V. Oil Filled
Round Can Any Mounting
$1.50

2 MFD—2000V. C.D.
$3.50

Ceramic Caps for 807-866,
etc.—$0.19 ea.

Mail Orders Prompily Filled
Amateurs to Serve You

(20% Must Accompany All
C.0.D. Orders)

Write Dept. RC
WESCQ—WEUXN—WENAT
WeSSU

238 WEST
LOS ANGELES 15, CALIFORNIA

FOR YOUR
NEW RIG

We Have a Good Stock of
All Standard Lines

® SUPER BUY

For 10 Meter F.M. Mobile Operator.
BC 1335 COMPLETE TRANSMIT-
TER and RECEIVER From 27.5—
389 MC READY TO GO with 3
Crystals for FM Portion of 10
Meters and Shure T17B

Hand Set. $53.00

Radio Product Sales Company

15TH STREET

PRospect 7471

SPEED UP REPAIRS WITH THESE G-C AIDSY

All Types
of Radio
Cements,

Chemicals,

Coil Dopes,

Compounds

FREE
d STEEL
_C lends the field in sup- BINET
glgng Radio - Electronic cA
Manufacturers and Serv-
ice Men with Parts, Tools,
Radio Cements, Chem-
jeals and Compounds. In-
on Genuine G-
Quality.

sist

ORDER FROM YOUR

.C is HEADQUARTERS for W
P RADIO PARTS and SER\IIGE IDS

\Qwéjw

Dial Cables, Dial Belts,
Packaged Hardware,
Cabinet Repair Kits

SPEEDEX
Wire Strippers

Alignment Tools
Ne-O-Lite Testers

JOBBER—SEND FOR G-C CATALOG

GENERAL CEMENT MFG. CO.

ROCKFORD, ILLINCIS

—SERVICEMEN—HAMS ||

NATIONALLY BRANDED TEST. t
EQUIPMENT & HAM RECEIVERS
IN STOCK
Complete Line of Tubes and Subplies
RCA Replacement Parts and Power Tubes
CHIEF ELECTRONICS

Only Distributor

SAN JOSE  [AMORC}  CALIFORNIA 2 || g wa g Voo Dol st . v. l
——
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World's Largest Manufacturer of
Wireless Telegraphic Apparatus

COMPLETE CENTRAL OFFICE EQUIPMENT

McElroy Manufacturing Corp.

B2 Brooklise Avemme « Boston, Massachusetts
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NIAGARA

RADIO SUPPLY

SAVE MONEY BUY

THE NIAGARA WAY
nematéaéle .ﬂay./ .l .I

BEAT FREQUENCY
OSCILLATOR

Limited
Quantity
First come
First served

Lmne Mo KOMIoZCX

Can be used as C.W. OSC., Basic OSC for
frequency meter, Signnl Generator., Original
frequency 372.6 to 415.7 with one Padder cut

out becomes 456 or 465 $3

Comes complete with sehemntlc
hardware and 6J6 tube.

Wonderful Buy.

Model
This Meter has =
multipliers and
shunts to build § Weston
your own Voit- 0-1 Mmil
ohmmoter or Movement
Vacvum tube
Veltmoter 150
‘ Ohm
$895 Internal
R .
Resistanco

Includes the following parts:

Shunts—7.9 ohms and ,015 ohms.

Multipliers -i% prsnsmn IRC 50 000 ohms, 200,000
ohms, 500,000

Fuse holder, Potmllomelzr S.P.D.T. switch. 5 posi-
tion 2 gang ceramlc wafer switeh. 2 phone jacks,
2 amphenol connectors.

Black, crackle ﬁnlsh steel caso.

Dimonsions 77 vis

No additional nans nocded to build a complete V.O.M.

NIAGARA RADIO SUPPLY

160 GREENWICH ST, N. Y. 6, N. V.

B0O-9-7993 Send for Bulletin A2

Pliots Etectnic Uuit

For numerous control applications such as burg.

caunters and in conjunction with @ chime of bell
Completo with ol fubes and SPOT
-
BE YOUR OWN BOSS!
$1.00 E 1
VALUE now get THE real
td mail order plans,
practical tested for-
experiences of men
PAGES

to anncunce enlrande of people in 45
control reloy. Net.. sg .
MAKE MORE MONEY
money-makers — doz-
250 confidential  businces
mulas, successful test-
who have staried on

lar alorms, Industrial sofety conlrols, automatic
stores ond offices. for AC,
221 FULTON ST. NEW YORK 7, N. Y
In "CASH_IN" you
ens of profitable test-
seerets, dozeons of
68 ad schemes — actunl
a shoestring — with

less than, $10 capital.
40'000 25¢ a copy postpaid,
WORDS | Send S. stamps,

money order, of coin.
MoONEY BACK
GUARANTEE

NATIONAL PLANS COMPANY
P. 0. Box 26R, Station N

652

New York 23, N. Y.

WHY THE TUBE SHORTAGE?
(Continued from page 601)

of three tubes required for set produc-
tion, or nearly 35 million tubes per year.

It now: appears that the radio indus-
try is geared up to produce some 25 mil-
lion radio sets per year, if and when
the necessary materials become avail-
able. With FM and Television in the
postwar picture, it looks as if the re-
quirements for the original equipping of
such sets will increase to approximate-
ly seven tubes per set as against the
5% tubes per set in the prewar period.

From the calculations of these trends
and other factors involved, it becomes
evident that radio dealers and radio
servicemen in the United States alone
will probably absorbk approximately 100
million tubes per year. These requive-
ments would be three times greater than
those of the prewar peried, making it
necessary for the serviceman to turn
away two out of three customers.

The radio tube manufacturers feel
that it is in the best interests of the
industry to serve the set manufacturer
first, because basically the radio re-
ceiver has made and will continue to
make the tube market. Not even a radio
serviceman without a single tube on his
shelf would contradict the axiom: “no
receivers, no tubes.” Another important
point: it is better at this state of our
national economy to produce a number
of tubes to go into a new receiver,
rather than produce them to repair a
worn-outr antique which should be
junked on account of old age. Con-
sumers want tubes; but new sets too.

For these and other reasons tube
manufacturers feel that new receivers
should have first call on tubes; and ac-
cordingly they have allocated their pro-
duction on the basis of three tubes per
new radio receiver and one tube for re-
placement. Radio receiver manufactur-
ers are and will continue to be the
biggest customers for radio tubes. This
is true in normal times and today too.

RADIO TERM

It is idle to pretend that all; or even
the greater part of the approximately
three million tubes a month allotted to
repair and maintenance reach the serv-
‘iceman, even were these quantities ac-
tually produced at present. RAp10-CRAFT
is well aware that large numbers of
these tubes ‘disappear” through inter-
mediate commercial channels on their
way from the factory to the ultimate
consumer, the radio serviceman.

Threughout the whole industry, it is
too well known that small radio set mak-
ers—the se-called “bed-room manufac-
turers” have no credit standing with the
tube manufacturers, who" therefore
won’t sell them. But the small set
makers—there are hundreds of them—
move heaven and earth to secure the
precious tubes. They make “raids” on
wholesalers, radio stores, department
stores—yes they even buy tubes from
the larger service establishments at
fancy prices! This is a feature—albeit
an unlovely one—of the present eco-
nomic setup, and one that apparently
can be relieved only by time and the
natural play of economic forces. The
radio serviceman is no worse off in this
respect than retailers in other fields.

After weighing all the facts, Rapio-
CRAFT estimates that the tube situation
will probably continue unsettled for the
rest of 1946. There may be quite a bit
of improvement toward the end of the
year, but the situation will not become
entirely normal till sometime late in
1947. This analysis is based on the
premise that there will be no unpredict-
able political or industrial crises or
bottlenecks which would introduce total-
ly new and upsetting factors.

Taking all the facts into consideration,
the only conclusion that can be drawn
is that it will be some little time before
the situation will revert to a prewar
normality, with sufficient tubes available
to meet all demands.

ILLUSTRATED

_

Suggested by: QucMm Piepergerdes, Kansas City, Mo.
Wave Train
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HORN-IN-CONE SPEAKER ““1

A loud speaker which is cone and 7 a 5 '

horn in a single unit, has been devel-

oped by Jensen. The speaker is so con-

structed that the cone, which reproduces REPLACES OLD-STYLE
;};«;nloovf/-ixifguﬁin;g_ sounds, forms the OVER-THE-HEAD PHONES
frequency unit.
Aptly named the
Coaxial (Type H),

A’ revolutionary departure in
headset design, the Telex
"Monoset” is worn under the
chin instead of over the head.
Eliminates ear pressure and
head fatigue. Weighs only 1.3
ounces. Adjustable to all head
sizes. Rugged tenite construc-
tion. High Fidelity Performance,
Frequency response 50 to 3,000
cycles. Sound pressure output
300 - 400 dyns per sq. cent,
Available in three impedances

—128, 500 and 2,000 ohms.
ELECTRO-ACOUSTIC DIVISION

TEI.EX IN(. MINNEAPOI.IS 1 ¢« MINNESOTA

Teritonics sfuadlalle
Uit for Particalars

the new speaker
is adapted to use in
home radio receiv- . :
ers and phono- —

graphs, particularly for FM reception and high quality

phonograph reproduction.

The Coaxial consists of two units, each reproducing a
portion of the total frequency range. A compression-type
high-frequency unit is attached to the back of a 15-inch di-
rect-radiator low-frequency unit. The horn for the h-f unit

is formed by a passage of expanding cross section through
the core of the 1-f unit, the carefully shaped diaphragm of
the 1-f unit forming a continuation of the h-f horn. The 1-f
diaphragm is driven by a conventional voice coil assembly.

The Coaxial speaker preserves the advantages of two-
channel loud-speaker systems with “compression” or horn-
type h-f units, while overcoming three major shortcomings
of conventional two-way coaxial systems: (1) In the Coaxial,
the mouth of the h-f horn is the full size of the 1-f cone,
thereby providing good acoustic loading in the vital cross-
over freguency region. The horn mouth size is not com-

Modsels roengs from 350 1o
35.000 wons, A. €. typas
from 113 1o 600 voits, 50,
60, 180 cyclos, tingle ar
threc-phass and 400, 500
ond BOO cycles, single
phoso. D. €. iypes from &
fa 4000 volis. Also avail
dble .In dual voltage end
spucial frequency types,

FOR RADIO AND
ELECTRONIC APPLICATIONS

ONAN ELECTRIC GENERATING
PLANTS supply reliable, econom-
ical electrical service for electron.
ics and lelevision applications as
well as for scores of general uses.
Driven by Onan-built, 4.cycle gaso-
line engines, these power units are
of singleaunit, compact design and
sturdy construction. Suitable for

promised to reduce the obstacle the horn presents to radia-
tion from the cone in the conventional horn-in-cone type.

(2) Since the cone of the I-f unit forms a smooth continua-
tion of the h-f horn, there is no large multi-resonant cavity
into which the h-f radiation can “spill over” nor into which
the I-f unit can radiate. Objectionable resonances in the cross-
over frequency region are therefore minimized.

(3) A special
horn contour is
used which gives
much more uni-
form radiation over
a broad angle than
the conventional
exponential type.
/ Electrical and

mechanical cross-
over networks are
used which utilize
the mechanical and
acoustical proper-
ties of the two component channels in
such a way as to yield optimum combined
characteristics. Normally no control of
the h-f response of the loud speaker
other than that provided by the receiver
tone controls, is necessary.

f
t
? molnle, stationary or emergency
1 service.

Model shown is from
3500 wahs’; ‘Jower::

R -buil
eylmder. avlncr-cool.d

D. W. 0NAN

AND SONS
2429 Royalston Avenue
Minncapolis 5

The "woofer' cone forms part

of the horn for the "tweeter.'" Minn,

L=-F MOTOR

H-F ORIVER

Do you need

BIN DING POSTS?

The XL PUSH POST wlul fta Sprin
Action assurea Consta Contact  an
Quick connection

Hanurlcturm ln All Aluminum Type M
st 12c each

Murnlnum Body Bakelite ToP Tyse 8I
at en

Ty pel CP or NP, ALL BRASS—%‘I‘A!N

Additional h-f control may be pro-
LESS STFEL SPRI G & FPRO VLN
SPRAY TEST an NON-

vided by the use of an “L’ pad. Alterna-
tively, an “on-off” switch may be pro- ] connosf*\ﬁ- at 28: Cach

vided to cut out the h-f unit, although M e eaunis Litas
the resulting h-f response is not ade- X. L. RADIO LABORATORIES
quate for most purposes. 420 West Chlcago Ave., Chleago 90, IN.
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IMMEDIATE DELIVERY
Wew Type SIGNAL
' TRACER

* SIMPLE TO OPERATE—enly
1 connecting cable—NO TUN-
ING CONTROLS.

* HIGHLY SENSITIVE — uses
an  improved Vacuum Tube
Voltmeter circuit.

* Tube and resistor-capacity net-
work are built into the Detector
Probe

B\ + COMPLETELY PORTABLE—
weighs 5 1lba. and measures

57 x 6% x 7.
= .i"-) * Comparative Signal Intensity
! readings are indicated directly

i i on the meter as the Detector
e Prohe is moved to follow the
e Signal frem Antenna  to

Specaker.

(A‘:‘l"“c;::l: C“ll: W ® Provision is made for insertion
w
Probe, test leads of phones.

and  nstructions.

1873
ALMO 010 GO,

309 ARCH STREET

LOMbard 0513 S Philadelphia 6, Pa.

VIDEO AMPLIFICATION
(Continued from page 614)

—LIBERTY
RADIO KITS

6 Tube

‘““Super Het'
Radie Kit

Complete
Including
Alttractive
Walnut
Cahinet

YELOCITY

Your
Cost
‘ $16%
Diagram &
Furnished 1_‘ i__‘ T{'I%SESS

ALL PARTS MOUNTED—Uses one 25L6,
one 2546, one 6SQ7, one 6SK?, two 65J7's or
one 50L6, one 35Z5. hno 12SJ7's, one 12S8Q7.
one 12SK7.

5 Tube
“Super Het™
Radio Kit
Your Cost

$1395

LESS TUBES
Complete
Encluding
Attractive

Brown Bakelite

Cabinet

Diagram

Furnished
ALL PARTS MOUNTED—Uses one 25L6,
one 2576, one 68Q7, nne 6SK7, one 6SA7 or
one 12SA7 one 125Q7, one SOLG, one 3375,
one 128K

!0‘% DEPOSIT—BALANCE C.0.0.

LIBERTY SALES CO., nc

115 WEST BROADWAY - NEW YORK 13, N. ¥,

5461 BROADWAY
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Gain of a pentode video amplifier after proper compensa-
tion and where the plate resistance of the tube is large com-
pared with the load resistance of the stage, is the product of
the load resistor Ry and the tube’s transconductance gm.

Overloading of a video amplifier must be avoided. When
this happens and the next stage is an amplifier, the grid of
the following tube draws current and charges the coupling
condenser Co. If the charge is large enough, it may be suffi-
cient to cut off the following stage—thus blocking the video
amplifier until Co becomes discharged. Since the value of
Co is dictated by the method of low-frequency compensation
and cannot be made too small in value, the only remedy for
overloading is extreme care in operation.

TYPICAL CIRCUITS

Complete circuit of a typical video amplifier is shown in
Fig. 1. Upper frequency limit of this circuit is about 4
megacycles,

A pentode—type 6ACT—forms the nucleus. It is operated
sufficiently above cut-off to avoid the difficulty of partial
limiting in -the presence of strong input signals.

The input signal is applied through any suitable coupling
arrangement to the grid of the pentode. Screen voltage is
supplied through resistor R, which acts both as a filter and
a dropping resistor. Plate load of the tube consists of a rela-
tively low value of resistance.

High-frequency compensation is provided by both a shunt
peaking coil L, and a series peaking coil L.. Low-frequency
compensation is provided by the filter network consisting of
resistor Rx, and condenser Cs.

The network Rx Cx also serves as a decoupling network to
prevent variations in supply voltage from influencing the
performance of the pentode. However, it is usual to supply
both plate and screen voltages of a video amplifier with
a constant source of power.

Write for Cafalog video

AMPERITE COMPANY

All large by-pass condensers—elec-
trolytics—are paralleled by small paper
condensers for more effective by-passing
action over the entire frequency band.

The amplified video output is applied
to the next stage or device through
coupling condenser Co.

Another typical video amplifier cir-
cuit—of slightly different arrangement
—is shown in Fig. 10.

P.G. DYNAMIC

Fig. lO—Sfage of a typical video amplifier.

The tube used is a type 6AGT heam
tetrode, operated in the conventional
manner, Plate and screen voltages are
supplied from a well-regulated source of
power, i

High-frequeney compensation is pro-
vided by the shunt peaking eoil L.. Low-
frequency compensation is provided by a
filter network consisting of resistor R~
and condenser Cy, acting to increase the
gain of the stage below about 200 cycles.
At higher frequencies, the output of the
stage is unaffected by
this network. Resistor Rx 1is non-
inductive,

mlCROPHONES
THAT SURPASS
THE HIGHEST RE-
Q@UIREMENTS OF
BROADCASTING,
PUBLIC ADDRESS,
AND RECCQRDING

NEW YORK. N. Y.

for JUMNE, ¢ k944
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Electrolytic by-pass condensers in the width of at least three megacycles is

cathode and screen-plate circuits are necessary in order that a square or | |{CHO0SE the CANNONBALL

paralleled, in the usual manner, by small rectangular wave or pulse be amplified HEADSET

paper condensers. with negligible distortion.

Output of this video -amplifier is Video amplifiers are also used in the :
coupled through condenser Co to the final stages of a radar pulse receiver. You lee BeSt
next stage or electronic device. One or more stages follow the second Rugged construction.

Video amplifiers are widely used in detector to amplify the rectified signal
television, since their wide frequency sufficiently to give proper deflection
range makes them responsive to all pic- when applied to the plates of a cathode
ture signals. ray tube.

Video amplifiers are used in the studio Although capable of considerable
for amplification, pelarity changing, power amplification, video amplifiers
and impedance matching—in order to are invariably operated as voltage am- | |,
preserve the wave form of the camera plifiers—since the load is normally con- c. F's&?&m‘)A?EgONM?ANY
signals. They are used in the trans- nected to a cathode follower stage, or to bl
mitter for amplification and modulation, the deflection plates of acathoderay tube.
and in the television rcceiver for polar-

Inside or outside ter-
minals. Sensitive,
Clear tone. Depend-
able quality. Headset
Headquarters guaran-
tees satisfaction.
Write for folder R-6.

¥ L - - .
| ity changing and amplification. Preserv-
ing the wave form of synchronizing ANOTHER NEWARK STORE! IMMEDIATE DELIVERY
; AT 202 FULTON ST, NEW YORK T, N.Y S & Fods | dnsishinaof £ S
pulses and blanking pulses are other i el COBD50'2 Mid: 150 ik 35 hes'td By Pass. 2.99
duties performed by these amplifiers. cultin, T C N, 20 ARSI A f g bl 0235
_ Radar employs video amplification in ; —H-\c £oor TRNTENNA Gligh “dhi 1 > S
its pulse-forming circuits, much as such ewar ﬂf[ff/l; ﬂmpaﬂll ogggﬁ°$§§?‘?;§3'§)9:a E
amplifiers are used in many industrial i e g L irie Today forGarasin’ Bulictin
. . VIS-HT W 45th St 4 /57yt 323 W, Madison St. RADIO OISTRIBUTING CO.. Pasadena I8, Cal.
electronic devices. A freyuency band- NEW YORK 19 CHICAGO &
r
aerRINe 9T .
1 9 4 2 4 OUT OF 5 DIAGRAMS | POPULAR, LOW-PRICED DIAGRAM MANUALS
YOU WILL EVER NEED These easy-to-apply, inexpensive manuals will help you
Find radio faults quickly. Make the needed repairs in repair radios faster. This volume covers 1941 models,
any radio in minutes instead of hours. Save time on . with alignment data, L.F. peaks, and replacement parts
every job. These large, inexpensive diagram manuals 3 ]’S‘?' Comglled by M. N. Beitman,
have the circuit for every popular radio receiver. ot |J| TR ;]0 serviceman for many years, Most Popular
4 out of 5 diagrams you will ever need are included. 1941 g“tt or and Elgacher. Be ex- 00 Models Made by:
ert 1n radio servicing; s o
RADIO 5 3 £} q
C]w]ITH At:.dIGNMEN;I' DATA, PARTS LISTS DIAGRAMS simplify your work. 192 71?::::1? élga.:s
learly prin circuits, alignment data, parts lists, service St ages, 8% x11 inches. Onl 3 5 '
hints are the facts you nced to speed up servicing., Repair amun pages, 8% ko = o/ gli: ETem“"
radios quickly and properly—follow the factory [=) Let this important man- emoln Radio
instructions given in these manuals. The 1942 s 00 e ual give you over 80% of geem adibaday
manual lists 351 models of 40 manufacturers, 192 — all 1940 circuits you will “;ntegl N{]""’“"
fact packed pages. Large size, 8% x 11 in....... : ever mneed, acquaint you Estinghones
A with new developments, train you to service Arvin, Majestic,
The most popular volume of the Quickly and efficiently millions of 00 Stewnrt-Warner,
- series. Will pay for itself with the cets. Data on F. M., portables, re- Admiral, Delco,
c time saved during the first day of cording, etc. 417 models of 43 man- — Stromberg-Carlson,
i 5 i use. lnclugm a_;ldthe porular old ufacturers. 208 pages. Net price SWe:tt:n-%utc‘;.

- imers. Save hours on every job. 427 dia- parton, Wards
grams of the most-serviced radios of this s 50 . ﬁ::tt-};;rp:]&:;nrdd%n:?:r:tlygi Motorola, Gamblé,
period, with parts lists and alignment in- need., Cireuit data, hints and many others.
formation. 240 pages, 814 x 11 inches. . alr:d information are time-

8avers and money-makers for you. Let these diagram manuals
SAVE HOURS ON EVERY JOB ;}z‘ul-dfc you to easier gjervitcﬁ_ worllt. Why :;‘y t;aznet al.:;mzf with?ut s 00
e N ) elpful diagrams? Use this volume with 1 pages of popular —

Be ready to make repairs in minutes instead of diagrams of 39 manufacturers. Order today. Price only.......

hours. You will be called upon to fix hundreds

[

- of models listed in these casy-to-use manuals. § ]
g["z’:‘,”’B‘ellfgal:'y Tackle each job with the needed help found in H NO RISK TRIAL ORDER COUPON -
radio engineer, tbese service manuals. Greatest bargain in H SUPREME PUBLICATIONS, 9 S. Kedzle Ave., Chicago 12, ILL. ¥
teacher, nuthor diagram books. Send coupon today. Plan to use 1 Ship the following diagra ’ 1 M - k l'd) H
& serviceman, these manuals this week. H ip the following diagram manuals: (Money back guarantee 8

: 0 1942 0 1941 0O 1940 0 1939 0O 1926-1938 =
S b 1 O I am enclosing $............ send postpaid. :
. . [

2 1 0 Send C.O.D. I am enclosing $............ deposit. 1
upreme Publications | :

8 NAMEE v s S48 FTE S §rere1 1 1o - = 0 e 5ot £ = e orele |2 S o 1o o alelolels lelol Tams
e ————— ] [ ]
PUBLJSHERS OF RADIO BOOKS, MANUALS, AND 1 Address? aussiisniosghanend foes o860 0 ntessmdeySobad e - -, o ol oilele o ]
- DIASEANS 1 (Usc Coupon or Write Order in a Letter) [
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FOR ALL , ,

Eu:cmc.upowm CarcuraTioNs [

AUDELS HANDY BOOK OF

PRACTICAL ELECTRICITY at your finger ends.
Answering your Questions and giving the
facts and figures af your trade.

Audels Electrical Guides contain Practica!
Inside Trade Information in a hondy form.
Fully illustrated and Easy to Understand.
Highly Endarsed. Check the boaks you want
for 7 days’ Free Examination, Send No Money.
Nothing to pay postmon. If sofisfied pay
only $1 a month until purchase price is paid.

ASK TO SEE THEM.

Get This fnformotion for Yourself. Maeil
toupon todoy. No obligetion unless 0.K.

~——~CUT HERE-——~-

MAIL ORDER

AUDEL, Publishers, 49 W. 23 St., M7 YOR¥

Pleaisé Send me postpaid for FREE EXAMINAT(ON Beolu
marked (x) below. Irl decide to keep them [ lﬁrec to
matl $1 |n 7 Days on each book ordcred and urther
mait$1 monthty on each book untli | have paid price,

[ ELECTRICIANS EXAMINATIONS, 250 pa.u = sg
O WIRING DIAGRAMS, 210 Pages . . . 1.
O ELECYRICAL DICTIONARY, 5000 Terms . . 2,
O ELECTRICAL POWER CALCULATIONS. 425 Pacos. 2.
O HANDY BOOK OF ELECTRICITY, 1340 Pages . 4.
(J RADIOMANS GUIDE, 914 Pages. . 3 s 1A%
[ ELECTRONIC DEVICES, 216 Pages 2.
O ELECTRIC WELDING, 400 Pages M 1,
O ELECTRIC LIBRARY, 12 vol..7000 Pgs., $1.50 Each

Name._ _

AdAres$ m o m e mm e m - -
U Pt O o e e e e

E€mployed by — RCF

Bttention!

Introducing
Our First
Post-War
Radio Kit

L )
ideal for Use By
STUDENTS # SCHOOLS e HOSPITALS

SERVICEMEN & AMATEURS

It uses the universally accepted suporheterodyne
cirenit containing the following tubes: 12SA7,
:28K70 128Q7, 50L6. 3525 and tunes from 550 Ke.
0 |G

Maodel SS (IHustrated}—Complete Kit, including
fubes. Bakelite Cabinet and four paocs of diagrams
and instructions $19.95
In addition. our previous models of meters and
radio Kits are still avallable.

ohm-Voit Milllammeter Kit M.2 ..@ 51495
Radio Kit model TRF-4-A, less cahmet . $10.95
Radio Kit model S-6, less cabinet . $17.95

25% Deposit on C.0.0. Orders

We carry a Complete stock c( parts.
Export Inquirics Invited

Write for FREE Camlag
RADIO KITS COMPANY

Dept. ™M 120 Cedar St. New York 6. N. Y.
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="COMMUNICATIONS 7

LETTER FROM A NETHERLANDS AMATEUR

Dear Editor:

This is a general call from the Dutch
amateur station PAOCK, this time not
by radio but in writing by letter with a
kindly request, more a :SOS than a re-
quest.

It is well known what has happened
to us since 1940 in our small country
with the German Army of occupation.

Many patriots lost their lives and a
great part of the Dutch people their
goods. In the Dutch Interior Forces (the
Dutch “Maquis”) I lost four friends by
a raid of the German Police at our clan-
destine radio station (for contact with
England). For a wonder 1 escaped and
1 am glad to live and to take care of my
wife. The German S.S8. made inquiries
in our home but we had been warned
and were not there. By our return all
my electrical instruments, tools, photo-
graphic apparatus, wireless materials

and tubes and-—last not least—all our
linen had disappeared.

And now our troubles. By May we are
expecting our first baby and now we
have too few baby articles to receive our
little stranger properly. My request to
one or more radio friends is as follows:
to help us with the baby articles which
we need, as wool, little clothes, napkins,
ete., but with the condition that I send
back specific Dutch articles (possibly re-
quested) so soon as it is possible for me
to express my thanks.

Soon I hope to make contact by radio
with the W .. ., stations of the U. 8. A.
I am thanking you in anticipation for
the trouble, help and this QSO and
hope to receive QSL.

C. P. A. KANTERS, PAOCK,
Dreibergenstraat, 4,
The Hague, Holland

WHERE IS ALL THAT YANKEE INGENUITY?

Dear Editor:

What I would like to see is more on
how to use stuff out of the junk box.
We overseas hear an awful lot about
the great property of the Yanks to
“make do’’ and improvise, Now let’s see
it in action! I would especially like to
see articles on simple superhets and sets
using one tube with multiple functions.

Some of us are still at school and
haven’t learned the mathematics you
use in describing the technical points, T

know it can’t always be done, but
couldn’t you give us a few simple arti-
cles now and then? Give us the funda-
mentals of things like negative feed-
back circuits and inverters? I was only
a babe when those circuits first came
out.

Anyhow I still think RADIO-CRAFT is
the best magazine 1 know.

G. RANDLER,
Natal, S. A.

RETURNED SERVICEMEN'S LETTERS

Dear Editor:

The letter you printed from one of
your readers on page 364 of the Febru-
ary issue makes me upset every time I
think of it. This is putting it mild too.
It seems to me he is working on the
basis that the wheel that does the
squeaking is the wheel that gets the
grease. I think he is using the wrong
type of squawk. He fought in the war,
was disabled and is to be commended.
I veally would like to help the guy if I
could. I didn’t fight in the war, was on
defense as an electrician for two years,
but have been in radio since the time a
Crosley Triadyne was de luxe equipment.

At times I feel the same way he does
about the whole thing, but we can't
control present conditions in five min-
utes. It may seem that the larger con-
cerns are getting more than their share
of supplies and attention, but in per-
centage we are getting as much, maybe
more. I think everything will iron out
all right, but it will probably take a
considerable time.

By the way, Editor, you are to be
commended for printing that letter, It
shows that you are made out of the right
kind of stuff.

CLAUDE M. PrEw
New London, N. H.

ERRORS IN SUPER-REFLEX RECEIVER

Dear Editor:

I regret to inform you that the
schematic of the “Super-Reflex Radio”
as published on page 403 of the March
issue contains two serious errors:

The vesistor R5 is connected to the
primary. L3. It should be connected to
the grid return of the secondary of L3
instead. As shown the high voltage is
in the aw.c. circuit.

The lead from prong No. 4 of the TE7
is shown connected to the grid return of
L3. This shorts the audio signal to

RADIO.CRAFT

ground through C9. No connection
should be made at this point.
I hope you can make an early issue
with the necessary connections.
W. T. CONNATSER,
San Francisco, Cualif.
(Radio-Craft regrets the error, which
is due in large part to the new and un-
orthodox nature of Mr. Connatser’s cir-
cuit, which permits one tube to do the
work of three, but leaves checkers of
schematics in some doubt as to whether
connections are correct or not.—Editor)

for JUNE, 1946




e T §

Learn

RAPID RADIO
SERVICING

approved for
Veteran Training

Our specialized training develops radio
repairmen who have 200 hours actual
servicing experience when they leave
school. Course trains for AM, FM,
Television, Broadcast and Amateur.
This is no ordinary course. For par-
ticulars write:

IVAN D. LONG, President

Western Radio
Institute

1457 Glenarm, Denver 2, Colo.

In the Rocky MountainRegionit’s

RADIO & TELEVISION SUPPLY CO.

150 Hobson Ave., P.O. Box 892
PUEBLO, COLO.

“It we don't have it. we'll get 1t—
or 1t ean't be hadl! Phone 5729"

ROEHR DISTRIBUTING|
COMPANY

St. Louis’ Redio
Mail Order House

ANTENNAS (Auto and Home)
CONDENSERS
RESISTORS
MICROPHONES
TUBES
PHONO MOTORS
BATTERIES
(All Types
AB Packs)
PHONO NEEDLES
TRANSFORMERS (All Types)
VOLUME CONTROLS

(Complete Stock Carben
and wire wound)

ALL R. M. S. CABINETS IN
STOCK

Write for our list of tubes

catalog package, and informa-

tion on how teo secure a

Speedex Tube Base Chart free
of charge.

ST. LOVIS 3, MISSOURI

RADIO-CRAFT for JUNE,

A.C.-D.C. ""B"” BATTERY

THIS small power supply is not un-

usual as the simple diagram goes,
but it was constructed like a 45-volt
“B” battery, so as not to use up too
much space in the battery compartment.

A 117Z6-GT duo-diode full-wave rec-
tifier is expensive, but space was saved.
The a.c. maximum plate voltage is 117
per plate and the tube has a heater cur-
rent drain of .075 milliamperes with a
d.c. output current of 60 ma per plate.
The rectifier plates are connected in
parallel, resulting in 120 ma maximum
output and halfwave rectification.

The diagram of the portable “B” rec-
tifier is shown in the figure. A single-
pole single-throw thumb switch was
placed in the line cord about two feet
from the plug end so the rectifier could
be turned off when not in operation.
This switch can be omitted if the a.c.
cord.is pulled from the wall receptacle
after the receiver has been switched off.
The panel and switch on the battery
receiver must still be used because the
“A” battery will still be in circuit if the
power supply’s switch is “off.”

SPECIAL Introductory Offer

10c per Pack, 12 for $1.00 Postpaid
RADIO HARDWARE

Machineg Screws

Cat. Quan. | Cat, Quan-
No. Size tity No. Size tity

501 4-36x Y, 18 | 508 8-32x % 12
502 4-36:;/ 14 | 509 8-32x'4; 12
503 43x¥  13(810  B32x% 1)
504 8-32x ¥ 15 | 511 8-32x | 7
505 8-32x iy 141512 10-32x '3 10
506 §-32x 3, 12 | 513 10-32 x % )
507 6:32x | 8|54 10-32x | [

Selt Tapping Screw:
515 4x '/ 8518 8x /s 7
51 ni a‘sn 10x % 7
517 6x % 8 | 52 10 x % 6
Metal Washers

25 | 523
522 For No. 8 25
Hexagon Nuts

For No. 10 <3

524 438 x Y 14 | 526 8-32x5/18 14
525 6-32x5/16 15 | 527 10-32x % 8
Lockwashers
528 For No. § 15 | 530 For No. [0 5
529 For No. 8 15 { 531 For 3" 8
Assortments

Wood Screws ...

Grommets ...
Cable Clamps
.. Dial Springs .....
... Spade Bolts
... Set Screws ... ...
- Fibre Washers
Soldering Lugs
*. Rivets
Mounting Nuts
Grid Caps .. .....

WRITE FOR OUR COMPLETE CATALOGS

| Write for complete

DEALERS
JOBBERS | catalogs and discounts

TRUTONE PRODUCTS CO.

303 W. 42nd St., New York 18, N. Y.

A small mounting strip was fastened
to the bottom panel with 8-32 bolts
and accessories. The a.c. line cord ends
were soldered directly to this. Besides
the mounting strip we placed a .01 pf
paper condenser to filter out all noise
from electrical appliances on the power
line. One side of the a.c. cord was
not grounded through a condenser as
usual to the metal chassis; no electri-
cal connections were soldered to this
metal case because ‘a shock could be
had from it to the ground.

The wafer octal tube socket is placed
upside down and spaced from the chas-
sis with two %%-inch fiber spacers. This
made more space available for other
components and lessened danger of
shorting to metal chassis.

A 1000-ohm 2-watt carbon rezistor
in conjunction with a dual 20-uf electro-
lytic condenser was used for filtering.
This condenser must be placed as far as
possible from the 117Z6-GT tube to
avoid drying out the eclectrolytic solu-
tion. We figured, with about 117 volts
output at the terminals of the cathode,
the 1000-ohm carbon resistor would
produce a voltage drop of 16 volts with
16 ma of current flowing through it.
This current drain of 16 ma was the
estimated drain of the battery receiver.
This now leaves 101 volts on the out-
put terminals of the power supply. To

{Continued on following page)
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_f_umous for

Outstanding Offerings Of

'NEW KITS!

PHONO KIT Consists of AC Phono

Motor, Pick up, all parts necessary for
3 tube phono Amplifier, including 6” P.M.
speaker. Excludes wire, golder

and toBes .uw s ok somi b pemiag i $ 1 6.25

With PA-12 portable leatherette-covered

the all-wood cabinet ........ 7.9

i Kit of tubes ........... $1.85
o & @

KIT #2 Easy-buiit 1 tube radio. Oper-
ates on AC, DC or battery cur-
$7.05

All priccs are F.O.B. New York Cily.

write for our new catalog showing new
test equipment, tubes and a large
varloty new reglacement  garts.
We ship anywhere In the U.5. A.—
promatly.




OUTSTANDING VALUES

on top- quality merchandise
Send today for free price list

| 75 METER transmitter and recciver. Army BC-654.
. Recelver 1s 7 tubo superhet; transmitter is 6 tube.
bhone and CW with 25 walts output. Crystsl cali-
brated. IPerfect for marine or inoblle use. as well
as for Hamsg. Comes comoplete with 13 tuhes. erystal,
instructions. and cireult diagrams for 39.85. Com-
blete with Dynametor high-voliage power suppiv.
onerstIng from ecither 6 or 12 volts—$54.95. Send for
frec deserlntlvo ilteraturc on surplus military clee~
tronle cquipment,

HIGH VOLTAGE CONOENSERS: .5 Mr. 1000 WY
Q. E. Tyranol Qi] condenser, 3,25 list, your rost, 75c.
Iriple .1 Mf, 600V Corncll-Dublifer oil filled. list
priee 3.00, your cost 25e. Shraguo dual—I1.0 and .1
Mr. oll filled, st price 2.00. your cost 1%c. 2 Mfd,
Cornell-Dubiller, oll filled, 1ist Brice 2.00: your cost,
2c. These condensers arc “'patursls for amateur
cauipment, hublic address systems. ete.

CRYSTAL PICKUPS: Migh-grade. nallonally fa-
mwous brand, feature low needle bressure and lcss
record wear—now only 2.95, LINE CORD RESISTORS
—Universal type—will replace linc cord in any AC-
DC set—G5c. LENIK AUTOMATIC BLOWTORCHI—
Construeted of heavy brass. and comes to full heai
In 15 seconds, Just the thing for these heavy solder-
Ipg jobs—iine for eui-of-duors work. Only 89c.

CARBON MI1KES: "“Hmne broadeast™ type. complete
with wire and instructlons to atiach to any radio—
60c. GOLD-PLATED single button mldget type sig-
nal eorns mlke—features stretehed doraluminum dla-

phragm, waterproof constructlon and small size. Just
the thing for concealed or seerct pickups, label milkes.
or for attachlng to any ragdle. SI'ECIAL—95¢c. SITURE,

Model T-17, bl-qQualliy slagle button inike with
switeh in hiastic handle. eable and plug. The berfect
mu\c for_tank radies—2.75 en. Bullet CRYSTAL mike

—4.45; Bullet D)N:\\HC mike. 7.43.

MIOGET VARIABLE CONDENSERS: For shori-
wave recelvers. transmitiers, ete. 23 MMF—3%¢; 50
MMF—49¢c: 75 MMF—i9. 100 MMI—54e: 140
MMF—G9c; 3:-QGang 350 AMMY tuning econdensers—
856 LOOP  ANTENN: AS. Srandard type—50e.

PAPER CONDENSERS. guarunteed ono year. Priecs
are In lots of tcn, cither onc typc or assorted: All
600 WV, .23 Mf——Z(lc .1 M[—lnc 03 M(—9¢;
.02 Mr—8c;” .00 Mt—8e: 008 Mr—3e: .005 MC and
smaller—Tc. MICA CONDENSE] RR—.-\H 1000% Tost,
600 W.V.—any staodard capacliy—15c.

TEST LEADS Wil red_ and IJI.llrk necdic-bolnt
prods—50e, AU'N)\IOHII.E ANTENNAS—Standard
3-section  type—66"—1.50; 96" "Ba RECOR
CIl/\;\GI‘R-—-llO\' 60 Cy. with crystal pickup. This
moclerit two-post chenger p]n}s twelve 10 or 12 inech
records INTERMINED! The only changer on the
market with this feature in its price ranfe. Speelally
priced at 22.50. AMATEUR Call, BOOKS—New
1946 edition. Lists names and addresses of Ilcensed

amateurs all over the world—1.25.
POWER TRANSFORMERS: Half-Shell type, 110V,
60 Cry, wlth centerstapbed  H.V. winding. Specify
cither 2.5 or 6.3V filnment when ordering.
Lor 4-5 tube sets—G650V. 40MA. 5V fil. and clther
215807 GIIV. ML . < paiiiassier- @ W o w0 Dobverieiae:< mgdho $1.40
For 5.6 tube sets—G350V.
2.5 or 6.3V fit
For 6-7 tube sets—675V.
2:500r BLEN Ml sy mwgonscddie e B SR
For 7-8 tuho scln—TOO\.
(G GT (S L T (T e i 1 S - i
l'or 9-11 tube scu—;OO\,
6.3 or two 2.5V
FlL‘T’Fl (‘IIOICF)S: Cudmlum plated. 27 mmmllnl
200-300-400 or 500 ohms—3$9c 30 H. 250 MA. 35
ohms. manufactured for U.8. Navy—fully shiclded
fn black crackle case—1.98. Univorsal Outbut Trans-
formcr—lnpm:d for various jnipedances—7De.
RADI0O SOCKET WRENCHES—Tiigh-grade stecl.
practically !ndcsuunliblo Yach set consists of knurled
hnndle and shank 74" long and 5 sockets: sizes ¥*,
57167, T/167, %7 and screw-driver socket, all
fitting into handlc. Speclal—79c set.

NOTICE: Minimum order accepted—43.00
Pl:ase enclose 10% deposit with all C.0.0,
orders.

BUFFALO RADIO SUPPLY

219-221 Genesee St., Dept, 6C
Buffalo 3, N. Y.

HAZELTON INSTRUMENT CO.
Electric Meter Laboratory

Electrical instruments, Tube Checkers,
‘and Analyzers repaired.

140 Liberty St., New York, N.Y.

RABTREE

Tel. BArclay 7-4239

2608 Ross Ave.

IIAI.I.AS 1 TEXAS
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A.C.-D.C. "B’ BATTERY
(Continued from page 657)

insure greater stability, a 10,000-ochm
2-watt bleeder was placed in the cir-
cuit from B-plus to ground, giving a
10-ma bleeder current and dropping
the output voltage to 91 volts. Also this
bleeder current flows through the 1000-
ohm resistor at 10 ma, producing a 1-
volt drop. Voltage output is now 90, with
receivers drawing 16 ma of current.
Most 6-tube battery receivers draw
about this much. The miniature tube
variety draws around eight or nine ma.
The filament supply was omitted because
the cathodes of the 117Z6 will not safely
pass the additional current. The battery
male plugs could still be used if one plug
was shorted out with a piece of wire.
Tape up the remaining male plug.

The chassis was constructed from gal-
vanized sheet metal of 3/32 material

38 inches wide, 4% inches long and
21, inches deep. %-inch holes were
drilled and placed along the bottom and

RADIO-CRAFT for JUNE, 1946

sides for tube ventilation. A female
socket was torn from one of the old “B”
batteries and placed in the top of the

chassis.

SPECIALS

14 x 174 x 2V4 Universal
45;-456 14 F. Trzansformers $0 49

Output Transformers Small 69
Pentode for 5016, ete,........ s

D.P.S.T. Toggle

Switches ... '25
160 Ma. 6.3V.-5V. A" Mount
Sycer Tronsformers 5.25
Curved Arm, High gain

CRYSTAL PICKUPS .......... 2 49

Write for Weekly Specials

Massey's Radio Supply

Phone 1474, 2992 8th St.
RIVERSIDE, CALIFORNIA




~HARD-TO-GET PARTS~

POWERFUL ALL-PURPOSE INDUCTION
! MOTOR
IDEAL FOR EXPEHIM!NTERS—IOI USES

Sturdily construct broecision
standards. this nnll’ :lnrnm: shuded
pole A.C. Inductlon motor Is pow-
€rful chourh for a number of uses.
Some of 1hese are: Automatic Tim.
ina Devices.
Eicctric  Fans,
Window Diselays.
Bevices, Electric Vibrators.

Current Interrupters,
Elcctric  Chimes,
Photoceli Control
Smai)

Grinders., Buffers and Polighers,
Miniature Pumps. Mechanical Mo
cls,  Sirens. and  other awvpilea.
Lions

Consumes” about 15 walts of
power and has a sneed of 3.000
EXTAN hen aeared own, this
sturdy unit will constantly oper:
ate an  1B-inch  turntable  loaded

with 200 ibs. dead weiaht—FTHAT'S POWE
Dimenkions 37 high by 2% wide bv 1347 doep:
bias 4 couvenlent mounting studs: shafy is 1a” In"f
bv 37i6~ diameter. and runs ln SEIL nllzulnr ol
rotnlulmz bearings. 10-20 volis. 50.60

Designed fnr
b

eyeles. AC. only. Shu. Wt

ITEM NO.

Your PRiet' . $2.95
ULTRA MAGNET

LIFTS MORE THAN 20 TIMES

tTS QWN WEIGHT
LITTLE GIANT MAGNET
LIfts 5 s, Ensllv Welghs 4 oz,
Made of ALNICO new high. mnzneuc
steel. Comlilete with keeher, World
moll powerful magnet cver m

The experlmenter nnd hobbyist \.\,ﬂl
find hunereds of excellent wres for
this high quality nerm-ment magiet.
M’emuru 135”7 1149”7

s,
ITEM NO. 159
YOoUR PRICE

Shiu. Wi

$1.50

Negular telephone trans.
miticrs taken rroin a large

be used on P.A.
s, enll sVBtems,

cunununications s e
ghori-line telephone  clr-
€cubls, house-Lo-house

talk through vour
own radio or as- coneenlcd
dtetaphone  pick-up

rul replncements o h1(
rural tele:

‘nter-

e
TRANSMITTERS. MADE BY KELLOGG.
ELECTRIC AND STRO\{BFR(' CARLSON.
aphearance and operation. A ‘remarkable valuve nnd

one seldom offered in these times. Shiv. Wt 50
.

ITEM No. 160
YOUR PRICE .. ........:

AMAZING BLAGK LIGHT!!
Powerful 250.Watt Ultra-violet sourco

The best and mosl Bractical
source of ultra-violet Jight for
general exnerimental and enter-
tainment use. Makes all fluores.
cent Substances brillinntly lumi-
nenmnt No transformcrs of &ny
d nceded Fug any atandanl
“III"I) Sockol
tifu
Wypes  of  malerials.
amateur partics., PInvs. cte.: to
abtaln  unique Ilglmng effects.

We, b

ED o 1.95
WESTERN ELECTRIC BREAST MIKE

YOUR_PRICE

This 18 a fine light.weight alr-

eruft cnrbon microphone. It welghs
ouly

Ak omcs with DLreastplale
moununﬂ and has 2.way swivel.
In® andjusiment so that it can be
odjusted to any desired Doslll n
There are 2

Strans c
nd off quickly by an
Ingenioua” arrangement.

Thig  cxcellent mike can  be
ndanted for home broadcasting or
private communication systems, By
dlsmounting |»rz-nsln|am It con be
used na desk m

Omes ccmnlete with  G.foa
eord and hard rubber plug. rnusned In nhuuldlzed
plate, non- rushxblo Shipping welght, 2 1b $| 49

ITEm NO. 152
Youn PRICE ...

"WATTHOUR METER

Completely overhauled and

2 wires to the o

ily constructed

metal case. 8147 Iy

w mo 57" deen. W mtlnx:
nyne.

G. E. Ft. 5
nnmmm or ull\cr4n\nllnl.le

mnka Sho. $s 50
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'BOOK REVIEWS

TELEVISION SIMPLIFIED, by Milton
S. Kiver. Published by D. Van Nos-
trand Co., Inc. Stif cloth covers,
5132x8Y; inches, 375 pages. Price $4.75.

Few practical books on this subject
have been written for the serviceman or
technician lacking knowledge of engi-
neering mathematies, and equally lack-
ing in patience to follow dissertations on
the historical or economic aspects of the
art to get a little information as to the
how and why of television.

The author of this work plunges im-
mediately into detail after a single intro-
ductory chapter which describes the gen-
eral features of television receivers and
transmitters, scanning, camera tubes,
the need for wide transmission bands
and other points necessary to present a
broad general idea of the subject.

The second chapter discusses u.h.f.
waves and suitable television antennas.
From here the author goes into r.f. and
if. circuits, detectors, a.g.c. circuits,
video amplifiers, d.c. reinsertion, cath-
ode-ray tubes, synchronizing and de-
flecting cireuits.

Having covered the circuit details, the
author proceeds to deal with typical
television receivers and their adjust-
ment. A long chapter (36 pages) is de-
voted to servicing television sets. Some
space is given to special circuits, color
television and the frequency modulation
used for the audio transmissions asso-
ciated with television programs. A

glossary of television terms and a brief |

index complete the book.

INSIDE THE VACUUM TUBE, by
John F. Rider. Published by John F.
Rider, Inc. Stiff cloth covers, 5%x8Y;
inches, 407 pages plus preface and ta-
ble of contents. Price $4.50.

For the first time in a book intended
for the studznt or beginner, a modern
approach is made to the theory and oper-
ation of electron tubes. After a brief
introduction to electrons and thermionie
emission, vacuum-tube action is con-
sidered on a basis of fields and charges.
The vesult is a clearer and by no means
less simple explanation of the tube and
its workings than has hitherto appeared.

Though the attack is from the same
point as an advanced text, the manner
of presentation is kept to the beginner’s
level, and the material is lightened by il-
lustrative cartoons which fully explain
electronic laws and tube operation. An-
other interesting departure in illustra-
tion is the three-dimensional drawings,
which when viewed through the red-
blue spectacles provided with the hook
permit the reader to visualize actions
which cannot be presented properly in
a flat two-dimensional picture.

After describing why and how the
tube functions, its characteristics as a
part of electronic apparatus are con-
sidered, and a number of chapters are
given to dynamic curves, transfer char-
acteristics, voltage and power ampli-

(Continued on following page)
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KWIKHEAT

from Tip-to-Plug
inoClass by Itself

PASTE Hot In Only 90 Saconds
COOL New Protocting Hondla
SAFE! WIIl Nor Overheot
POWERFUL (Full 225 Watts)
SAVES VIMEI—LRess Retinning
BALANCED! Easily Hondisd
DEPENDARLE — Lonaer Lasting
LIGHT wliGHT (On'z 13, an)
THREADED TIPS For Bast Contoct
ECONOMICAL In Operation
THERMOSTAT a5 Buily In

A KWIKHEAT
USER WRITES —
“Iam certainly convinced
that Kwikheats ave the
best isons that can be ab

tained. They are reall

pleasure ro work wirh
H. P.K.Long Bronch, N. A

225-wont Iron with 21 1ip 311
Exiro Tips—~Six Styles, eoch 1,25

VANATTA'

KWIKHEAT

THERMOSTATIC SOLDERING IRON
Sound Equipm!n"(i';:::o:i'on of Californio
3903 Son Fernando Rd., Glendale 4, California

Lorge stocks ossvse the finast and most
complete sclections of all ovailoble Jiems
ot lowes? praveiling prices. Thousands of
active buyers depend on- us for Lhalr entlre
Radie repoir and replocemant requiremants,
Botauss wo wnderstand servico problems,
ovary order is expodited for delivary in
double quick lime. !v-ryﬂung we do is .
ionned for o
cur customars. Yov will find it profitable to

and sotish

make Rodolek your buying headgugrters,

FREE BUYING GUIDES

Becavso of existing canditions we keep our
customers right up 1o the minuts an ovail-
oble hondise by releasing ! ts
freguently inslead of sending eur regular
Big Profi} Guide
once o yeor. Send

the coupon now
to got these Free
Buying Guide Sup.
plements as they

are iswved,

RADOLEK CO., Dept. C-115
601 W. Randolph St., Chicage 6, i,

Pleass sond FREE Buylng Gulde Supplements

ORDER FROM DOLEK

659




RADIO SCHOOL

DIRECTORY

PREPARE NOW FOR SKILLED JOBS IN RADIO AND ELECTRONICS

MAKE a place for yoursclf in a2 new world of radio and electronics—n world in which
revolutionary electronic developments will require highly specialized technical

knowledge. Take a good course now 10 fit

yourself for a good paying job. The training

you nced can be supplied by one of the schools advertised in this publication.

BE YOUR OWN BOSS OPERATE

YOUR OWN PROFITABLE BUSINESS

HOME and

moustrin. APPLIANGES

SERVICE—REPAIR—INSTALLATION

NLY shop trnlnlnx course of its kind. Gives you

'_actual shop ‘training on washing machines, man-
glers. heat control. systems, water Leaters. toaste}s‘
vacuum &weepers, elc., elg, Work on actual aciThés
under trafhed Instructors. Low tultlon. O1d establtshed
achool. Most completo -training course of- its kind.
Investigrto this opportunity—Its money-making possl-
bilitles and the need-for tralned men. Wrile todsy
for details. No obllgation.

Veterans ask for G1 olan. Act nowl

APPLIANCE TRAINING SCHOOL- Dept. 56

"Divigion of Commcncnl Tradca Institute
6312 N. Broadway, Chicago "40, (If,
e —

RCA INSTITUTES, Inc.

Offer thorough training
courses in all technical phases of

Radio and Television
PAYS—EVENINGS WEEKLY nnzs
RCA tnstitutes ls approv
VETEBANS' der G, 1, BIf of Rlnhts
ot For Free Cnhloc Write Dept. RC.46

RCA INSTITUTES, Inc.
A ,Radio Corporation of .America. Service
75-VARICK*STREET NEW YORK 13, N. Y.

RADIO COURSES

. RADIO OPERATING
RADIO SERVICING ELECTRONICS

@ REFRIGERATION SERVICING

Personal Counselling Services for Vetafans

Write for Latest Trade & Technical Cataicg

Train with i)rofesulm\ell. Com-
plete,  Intensified courses; Ra-

Y M. C.A. TRADE & TECHNICAL SGHUULS/

palr. & Mal
cations, High-speed telegraphy,
Slip transeription, FCC exams,

e

Hiph School Students ac-

cepted for traiming as Mer-

chant Marine Radio Officers.

Gov't sponsorship available to
veterans.

“A Radio School managed by radio men.”

45 W, 45th St., Dept. RC, New York 19, N.Y.

MELVILLE RrApIO INSTITUTE

. *64th Street New York City
—RADIO
RADIO Technlcian and Radlo Communications courses.
Register now for new classes starting first MONOAY

of each month. Day and Evening Classes.

AMERICAN RADIO INSTITUTE
101 West 63rd St.. New York 23, N. Y.
APPROVED UNDER Gt BILL OF RIGHTS.

COMMERCIAL RADIO INSTITUTE

A radio training center for K
twenty-five years.
L ]

RESIDENT COURSES ONLY

Broadeast. Scrvice, Acronautleal. Television and Marine
teloRraphy classes now forming. Ldteraturo ubon request.
Veteran tralning. Classcs now forming for .luly 1st.

Dept. C. 38 West Biddle St., Baltimore 1, Mad.

ST DO T TR s

LEARN RAPID
RADIO SERVICING

Send for Freo Information: ‘'3 Ways to Learn
Radie."* Approved for Training Vetcrans.

(See our ad on page 657)

WESTERN RADIO INSTITUTE

1457 Glenarm, Denver 2, Colo.
E T T T T T T AT T T

System.

iy ou {ainous Cnndlcr
Write for FREE BOOK

CANDLER SYSTEM co.
= Dcpt. 3.6, Box 928. Donver 1.Colo.,U.5.4.

Correspondence Courses In

el RABIO nd ELECTRICAL ENGINEERING

= ELECTRICAL ENGINEERING

lncm ﬁeld nm \oursell‘ nL Lo &l fo1
nderstang uulcklv

l”re
BAD!O ENGINEEHING,;C ,d,"““ coure o wadle.

lreu Bbhoto-eleclric \.\nrk

Trains to be super-service real vhcuum tube

technician. Servicemen needed lmdlv Dlnlomn on comnle
tion. Tuition £25. ellher course. rre ivment

Get caples of sch lo;zs luden(

malazines, comnicle deulllI SEND NOow!

LIKGOLN ENGINEERING SCHOOL 82332538

Lincoln. Nebr.

Get rraod grasn
of wide elce-

BOOK REVIEWS
(Continued from page 659)

fiers, and even the cathode follower.
Miscellaneous tubes, including cathode-
ray and photoelectric types, are de-
scribed in the last chapter.

The book lacks an index, but this
omission is balanced by complete sub-
beading in the table of contents.

WORLD-WIDE STATION LIST
(Continued from page 622)

Freg, Statlon Locatlon and_ Scehedule

17,700 GVP LONDON. ENGLANO: Netherland
Indles. G to 6: 1.) am: 7 to 7:15 am:
Chinese beam. 3:30 to 6 am: African
heam, 6:30 to 6:45 amn

12.715 GRA LO~N )ON, ENGLAN

12.230 Gva LONDON, ENGLAND: Near East
be .. 3:30 to 10:15 am: Central and
South Amerlean beam. 6 to 10:19

660 Printed in the W.5.A.

'lm 1] 45 am 1o 4 pm; 1ndian beam.

0 10.4 am.

17.750 WRUW BOSTD MASS.: Ccnm;] Amcrican
beam '6:30 to 8:1% pm FEuropean
heam. 9 am to 12:43 It

17.760 KWID SAN FRANCISCO CAI_IF Soulh
American beam. 5 to 7:30

17.765 PARIS. FRANGE: G to 8 1m

17.770 0TC LEOPOLDVILLE, BELGIAN CONGO:
6 10 9:30 am: 11:30 am to 12:15 pn.

17.780 WNBI NEW YORK CITY: South Amcrican
beam, 5 to #:15 pm; Europeun beam,
7:30 am to 1 pm.

17.780 KNBA SAN FRANCISCO. GALIF : South
Pactfle heam. 2 to 4:43 1

17.7390 GSG LONDON. ENGLAND: Arricnn beam.
11 am to 2:15 pm.

17.800 wWLWwWO CINCINNAYI. OH10: South American
eam. 5 to 5:43 pm; European beam,
7:30 am to 2 30 pm,

17.800 KRHO HONOLULU, HAWAILI: Phllipplne
beam. 4 to 11:30 am.

17.800 OIX5 LAHTI, FINLAND: 8 am to 12:30
pm,

17.810 GSV LONDON, ENGLAND: African bcam.
goto 10: l.) am: Indian beam., 4 to

17.820 CKNC MDNTREAL CANADA' European
heam, 7 am to 2 pm.

17.830 WCBN NEW YORK CITY: Eurcpean beam,
4 am to 12:45 DPm.

17.830 vUDIO DELH1, IND!A: 5 to 7 am

17.845 BRUSSELS. BELGIUM: 6 to 7 am:
11 am to uoon.

17.850 KCBF LOS .ANGELES, CALIF.:. South
Amerlean beam. 5 to 10:45 pm.

17.870 GRP LONDON. ENGLAND: African heam,
106:30 am to 12 pin.

17.855 WLWL1 CINCINNATI, OH[O: Lurobean beam,
8 am to 12:4% pm,

18.025 GRQ LONDON. ENGLAND.

RADIO-CRAFT

18.080 GVO LONDON, ENGLAND: South Amer-
lcar;zbeam G to 10:15 am; 11:45 am
to m.

18.135 PMC BATAVIA. NETHERLANQ INDIES;
11:30 pm to 9:30 am

18.160 WNRA NEW YORK CITY‘ ]~uropesn beam,
6 am to 1:30 pi

21.470 GSH LONDON, ENGLAND: African beam,
9:15 10:45 am,

21.530 GSJ LONDON, ENGLAND: Indlan beam,
4 to 8:4% am.

21.550 GST LOWDON, ENGLAND.

21.640 GR2 LONDON. ENGLAND.

21.675 GVR LONDON, ENGLAND: 6 to 8:30 am.

21.710 GVS LONDON, ENGLAND.

21.750 GVT LONDON. ENGLAND.

25.750 GsQ LONDON. ENGLAND.

26.100 GSK LONDON. ENGLAND: Central and
South African beam. 6:15 to 8:45
Bm.

26.400 GSR LONDON. ENGLAND.

26.550 G LONDON. ENGLAND.

BETTER BROADCAST TUNER
(Continued. from page 636)

Parts List
RESISTORS 3

R1—10.000 ohms potentiometer

R2, R3—100.000 ohms

R4—400 “"ohms 4

R5~—10,000 ohms

R6—-:50,000 ohms

R7=G0,000 ohms

R8—400 ohms 1

R9--10.000 ochms ’

R10—60,000chms

R11—5,000 chms: 10 watts
supply is . well filtered)

CONDENSERS

Cl, C2, C3—rang condenser, 00035 Ee
C4. C5. C6. Ci7, C8. 1 pf

C10—8 ul. 450 volt electrolytic
C11—.0001 pf miéa

C12—.1 uf, 600 volt, tubular
MISCELLANEOUS

L1—14-7413 Meissner Iron Core shielded coils
L2—14-7558 Meissner Iron Core shiecided coils
L3—14-7558 Meissner Iron Core shielded coils

Vli\ﬁiu ‘Qf_hirtp_-:jf ive Bears Ago

In Sernsback Publications

¥
(optional “if- power

9—

HUGO GERNSBACK
Founder

Modern Efectrles
Electrical Experimenter ..

Radic News ........

Science & Invention 1920
Radio-Craft ........ 1929
Short-Wave Craft ............ 1930
Wirelcss Association of America .. 1908

Some of the larger librarles 1n the country still have
copies of Modern Elcetrics on fite for Interesied readers.

High Frequency Currents, by Norman
Barden.

The Rosing Telephot.

Gaumont (Talking Machine) Appara-
tus.

New Bellini-Tosi Apparatus, by A. C.
Marlows.

Wireless Interference and Perturba-
tions, by J. E. Taylor.

Unique Means to Vary Wave Length.

Detector Recorders.

An Easily Constructed Variable Con-
denser, by James Bitler.

Light Por table Aerial, by John Brady.

Simple Electrolytic Interrupter, by
Alfred Bretomnel.

Electromagnetic Reproducer, by
Frode Jensen.

Sending Condenser for One-Inch Coil,
by J. McClain.

Simple Sending Condenser, by N. C.
Goin.

An Adjustable Condenser,
Schurmann.

Break-In Key, by C. W. Carlstrom.

A New Ball-Bearing Slider, by O. J.
Hurlbut.

Pocket Radio Receiver, by L. 0. Mum-
ford.

by W.
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THE NEW, COMPACT
SUPER-SENSITIVE

“ Model 779 is designed
* for use with WESTON

Socket Selectors which

facilitate checking tube
! circuit conditions — and
| with WESTON Tele-
| verters for DC voltage
measurements up fo
10,000 volts.

MODEL 779

Extreme compactness and lightweight—dual DC voltage sensitivity of either
1000 or 20’000 ohms per volt — five AC and DC voltage ranges, seven DC
current ranges, four DC resistance ranges, and five decibel ranges — all care-
fully selected to meet the broadest requirements of testing and maintenance
—precision WESTON resistors throughout—large 50 microampere WESTON
meter — temperature compensated including AC ranges — size only 634" x
914" x 4%"— furnished in rugged, solid oak carrying case.

NOW AVAILABLE . . . see Model 779 at the Radio Parts and Electronic
Show . .. Stevens Hotel . . . Booth No. 75. Weston Electrical Instrument
Corporation, 599 Frelinghuysen Avenue, Newark 5, New Jersey.

Weston Zzmenis

Atbany - Attanta - Boston - Buffalo- Chicago - Cincinnati -Cleveland - Dallas- Denver - Detroit- Jacksonville - Knoxville -Los Angeles - Meriden - Minneapolis- Newark - New
Orleans-New York-Philadelphia. Phoenix- Pittsburgh- Rochester-San Francisco- Seattle-St. Louis-Syracuse-InCanada, Northern ElectricCo., Lid., Powerlite Devices, Lid.

-



S WILLARD BRIDGES
293 SUMMER STREET
BOSTON 10. MASSACHUSETTS

april o, 1946

panoramlc Rradlo Corp-
g4z Mest 65th strest
New York 19, N.Y-

Attention: MT. pernard schlessel CONTROLLING R!CHV

@entlexen: -

have purchased 8

that 1
1t gl SECER 1t far superloT

d
dilo equipment and foun
‘1;3":: put the panadaptor that 1 p:‘r;ihzzo
Redio Shack 1n Boston Bbout two YO S
1y out-perl‘ormd anything I had hop .

4 the Psnadaptor prisarily as a monitor

tion with an NC 200
band 1n conjunc for band coverage be- I

vered 1 was paying

to my expects=
ad from the
hsa certsin-

Letters arrive daily . . . all enthusiastic

all agree that PANADAPTOR

1 have us®
for the 10 meter
Recelyer, and I rind it prlcele:s
tween transoissiona. ‘X‘od‘zytLdrsco R ] !

var
no attantion -h::::’;“r entirely froo the scope scraen j - ow'pErforms any""ng ’loped for. .
St the fleld both aldes of tne frequency
ehera I could ses
to which 1 was tuned.

t
This 18 8 fine unlt and 1 xnow you 111 sell 2 grea

many of thed. Yours very truly,

To fully appreciate ALL that this
amazing instrument offers, you must SEE

PANORAMIC
gl RECEPTION

iBlind’’ operation is now a
thing of the past . . . as out-
dated as the kerosene lomp
for illuminating your home.
Some radio amateurs may
continue to ‘‘rough’’ it with-
out a PANADAPTOR . . . but
all moedern shacks will have it.

PANADAPTOR is the “EYE" of your rig. It lets you SEE holes in busy bonds,
SEE the signal- characteristics of your own and other stations, SEE short calls.
It shows you 200 ke of any band instantly, helps you locate your sked and
avoid annoying QRM. PANADAPTOR makes radio more fun for you, by making
operation of your station more efficient . . . smocther . . . easier. You owe it
to yourself to see the PANADAPTOR — now on display at leading radio jobbers.

Exclusive Canadian Representative: CANADIAN MARCON!, Lid.

. PANADAPTOR, featuring PANORAMIC RECEPTION, is the exclusive
and original design of PANORAMIC RADIO CORPORATION

PANC RAM I C ‘'RADID CORPORATION

CABLE ADORESS

PANORAMIC.NEW YORK 242.250 WEST 55™ 5T. e Yord: A Y




