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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.

SOLAR. CAPACITOR SALES CORP.

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

OLAR

ELECTROLYTIC, PAPER AND MICA CAPACITORS

@ 1252

.

%
!
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Fall Time o
Spare Time

USINESS

. SAMPLE LESSON FREE

. E. SMITH, President
National Radle Institute
Qur 32nd Year of Training
Men for Suecess In Radio

Let me show you facts about rich op-
portunities in Radio. See how knowing
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
- » ¥

$35-345aWeek F‘ o Averages Over B ] $50 2 Week

In Own Shop $60 2 Week ? ' FromOwnShop

"] “"Previous to | 'u-'( "Not long ago | lﬁ | "Am making
¢ T was working )

enrolling for ~over 350 a week
your radio g .16 hours a day profit from my
—4in 2 fllling

$12 per week statlon at %10
In a hardware store. Now a week. Now T have my
T operate my own repalr own radlo  business and
sbop, end often clear $35 averake over $60 a1 weok.

owh shop. Have
another N.R.L
graduate working for me. 1
lke to hire N.R.1. men
because they know Radlo.**

training I made

to $13 & week "—FRTD- The N.R.L courso Is fine’ o NORMAN MILLER,
ERICK BELL, 76 Qolf — 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

JUNE, 1946

WITHOUT CAPITAL
£\

— =

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 §
. write plainly.)

: ARO wpgweimrarai s diE b

] L TS p—" ]

' L T S S S TP

o CItY) “raapiibbrbirotbadal sl ZOne. ... JLA0, . cuiunns . iR

Approved for Tralning under G Bill
I D SID SIB AR S (D S SD AD G &P =B S ED a4 S an

- ) 589
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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
best source for bigger profits.

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.

-
/e e
— ‘ SYIvang, ﬁ —
| g | CONTy, NUING SU ! | @ . ad
‘ q RVEYs " o (P %i
! J i . S * , o) 1
Bus\NESS | PURPOSE }
sor WO A ey
yor 12 ©4 ; { I S < 0 ,‘u :3:;
fe fengn A ; |
) .
\ 4o | 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

590 RADIO-CRAFT for JUNE, 1946
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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

13

$ ] ®
....... Net price

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. %
{
® Order them by name —be sure of getting g
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

Beginners Learn FAST

START NOW | Big Developments| 8™ §
Ahead in F. M., Radar, Television gl J

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 Radio 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,
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.

all

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

Here's @ |
book which explains in simple, non-technical English 1
how to read and understand any Radio Set Dingram. k

i

il T iy ey

(s el N g i oF.
|
. FREE BOOKS |

"How Yo Reod Radio Diagroms and Symbols”

interesting detail my

or BOTH,

valuable and wonderfully complete new

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,
Radio-Elettronic training.

RUSH
COUPON

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 - gnd TELEVISION.” 2nd “How to NEAD BaDIO
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 ——— Statee.eeeviaiian

{Mafl {n cnvelope or paste on penny Postcard)
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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
Instability in Apparatus
5-Tube Superheterodyne

¥

Published by Radcra®t Publications, Ine.
Publication . Office: 29 Worthington Street,
Springfield 3, Mass.

Editorial and Advertising Offices: 26 West
Broadway, Tel. RE 2-9690. New York 7, N. Y.
Chicago Advertising Office: Radio-Craft, 308
W. Washingten Street, Suite 1413, Chicago 6,
11!. Tel, Randolph 7363.

Cleveland Advertising Office: 405 Erie Bldg.,
Cleveland, Ohio, Burdette Phillips, Manager.
Tel. Main 8G46.

Los Angeles Advertising Office: 606 South
Hill Strect, Los Angeles 14, Calif. Ralph W,
Harker, Manager. Tel. Tucker 1793.

San Francisco Advertising Office: 582 Market
St., San Francisco 4, Calif. Ralph W, Harker,
Manager. Tel. Garfield 2481. 4
RADIO-CRAFT is published monthly on the
25th of the month preceding that of date.
Subscription rates: United States and pos-
sessions, Mexico, Central and South American
‘countries, $2.50 a year. $4.00 for tiwo years,
$6.00 for three years. Canada. $3.00 a year,
$6.00. for two years. $7.50 for three years.
All other foreign countries, $3.26 a Vear,
$5.50 for two VYears, $8.25 for three Years.
Specinl rates for members of the Armed
Forces in U. S., or thesc addressed by A.P.O.
or F.P.O. mail, $2.00. Entered at the post
office at Springfield as second-class matter
under the Act of March 3, 1879. All com-
munications about subscriptions should be
addressed to: Circulation Manager, Radio-
Craft, 25 West Broadway, New York 7, N. Y.

£

Notice of CRANGE of ADDRESS should
Teach us at least one month in advance. When
ordering a change, please furnish an address
stencil impression from a recent wrapper if
you can. Address changes cannot be made
without the old address as well as the new.

¥

Foreign ARents
London—Atlas Publishing _and Distributing
Co., Ltd., 18 Bride Lane, Flect St.,, London,
E.C. 4.

Melbgurne—MecGill's Ageney, 179 Elizabeth

St., Australia.
A

3
Text and illustrations of this magazine are
copyright nnd must not be reproduced without
permission of the copyright owners.

Gopyright, 1946, Radcraft Publications, Inc.
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RADCRAFT PURLICATIONS, INC.:
Hugo Gernsback, President

Maj. M. Harvey Gernsback, Vice Pres.
G. Aliquo, Secretary :
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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

EXPERIM ENTS frec book, “Victory For You!” that has helped so
DeForest’s Kit Packetshowshowyou canget  'any 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-

nig .hedﬁ':“. with DeForest’s Training. See how you may quickly  43i0n Radio, Broadcast Radio, a profitable Business
build Radic Circuits that work .. . how you may experiment £y 0 Moti Pi S d Eaui
with Photo Electric Cell‘Magic”.. ., a 5-TubeSuperbeterodyne  © our Lwn, otion Iicture Soun quipment,

Receiver, . . » Radio Telephone and acores of otherfascinating  and Electronics—plus the cxciting futurc possibili-
projecta. §§g ow ¥iou Ehisans suip trafning at home to ties ahcad of Television, Radar, cte. Train in your
e e e AR 0= spare time at home—or get all of your training in

VETERANS! our Chicago laboratories,
S e T You Also Get EFFECTIVE EMPLOYMENT SERVICE

Forest's for veberansl"Ssﬁ *l‘mv; < =
you ¢an prepare yourself withou Upon completing your training, you get the full benefit
gfﬁ'sémo}("'?&?n'lg%gf ﬁUﬁf; ~of DeForest’s Employment Service N/} 5~

that has helped so many men to get g A
startedin the Radio-Electronic field. &

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 . .

[T .
““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. :

e ; \ IAddma Apt, {
p ’s TRAININ p INC. ity = Zone State.

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

’Q e R EST - CHICAGO 14, ILLINOIS | for specialinformation. z World War II, check. here.]

RADIO-CRAFT for JUNE, 1946 595
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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.

MODERN ELECTRONIC
LABORATORY FOR YOU

Shop Method Home Training

By a Great Established Resident School

TO USE AND

od Home
modern Radio and Elsctronie

u a fine, long
SBUPERHETERODYNE,

KEEP

The very essence of National Shop Meth.

Tralning I3 EXPERIENCE. You
got the actual’ experlence by working with

equipment—

bullding cireults and instruments. Yoy may
id distance MODERN

gensrator,

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
WILL ASSURE YQUR SUCC 5
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 Elcctronles
now ro to the men who are equipped to
handle them. it takes trulming and ecx-
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

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

ministure radio transmitter. audio osecll-
lator—many other full sized. actual. oper-
ating pleces of equipment and instruments
—conduct cathode ray and hundreds of
other experiments. This experimental labor-
atory work advances with your trairing and
you actually Jearn by dolng. Send the cou-
pon and got the full detalls of how such
an offer ¢an be mado,

and oxperienes right in ¥gur own home im(:odaddrcss on the couron and mall
. t today.

IN YOUR SPARE TIM

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 Training. Read It
and make up your own mlnd
that National ~ Training  will
eauip you for a great future.
No salesman will call on you

Learn right! Get

the fatest short

cuts, trade secrets,
straight information.

See What National Training
Has Done For These Men!

. L from National. The book fs
Natlonal Shop Method Home From 0. K. Ivey, F bk FREE with your sample |es-
Tralning wine good jobs, in- Wazghington, R son, Send the coupon or write.

dependence and securlty qoiek-
1¥. Take the word of Na-
tonal men who have estab-
Lished records In thelr favorite
Radlo. Televlslon, or other
branches of Eleetronlcs:
Joseph Grumich,
Lako Hinwatha,
New Jorscy

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

NATIONAL SCHOOLS i,
LOS ANGELES 37, CALIFORNIA £51.1905 (‘Lﬂimﬁﬁt :
MAIL OPPORTUNITY COUPON FOR QUICK.ACTION

Rohert Adamsen,

celtes: My lat-  Kearncy, Nebras- 1 . []
| s MY ;? ka, National B National Schools, Dept. RC-6 (Mail in envelooe or cave, | §
5 800.00 as Radio graduate, has two 1] 3 b b on penny post card)

Photo Ingineer  radlo jobs—makes i 4000 South Figueroa Street, Los Angeles 37, California :

- . . _but I'm doing well double pay as a 1 Mail me FREE the two books mentioned in your ad (neluding » samulc lesson of your urse.
where 1 am now cngaged, 1 radio fnstructor I understand no salesman will call on me. [ |
am decply indebled to Na- and as englncer at Statlon L) 1
tlonai. ™ KGI‘;\V.{ I]{e wrl:jcs: l"{ Im | | 9

A : [
Here's 2 state- frfg"mod .l;m?‘fm‘:mmcmm. 8 INAME} i Mk e b R s En friretiiiiiaanrecscesiiss AGE L ianai.,. @
ment from R, R operativo spirit.” 1 1
r\vmz;n_ ma]u)k- : 1 1
ool Idaho: “Due n B5S 1 Biaat vk  P9a s e L S T RN T W N P SR ——
*lomy training at Road what hundreds of other 1 ADDILESS gsian i - -
Natlonal I s enthusiastic students have H

selected o {n. written about Natlonal Train- [
struct In the laboratory work ing. Send In your coubom B SCITY pp ol )8 (0 S s ek Ay -8
of Navy and Marines.' today. 1 Include your zone number .
’---------------------------------‘--------------ﬂ
RADIO-CRAFT for JUNE, 1946 SHr


www.americanradiohistory.com

Mk. RADIOMA”.

Where Wiy

in

1950~ i

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.

BN Member: NATIONAL HOME STUDY COUNCI
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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 expericnee—Iet us brove 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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For
optimum
performance
in the
N service
N field
USE
Radio

Maintenance
Magazine.

o e g

JOE MACUERK'S
STICKING HIS
FINGERS IN HOT
TELEVISION SETS
AGAIN!

LAST TIME

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

"RADIO
. MAINTENANCE"
, R HIM!
| Ve Toanze

Articles monthly on:

Please send me

® Television — AM — FM : 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
® Business News ; ADDRESS
; cry

Radio Maintenance

L = p¢ ZONE.__. STATE
is not sold on [] CHECK ENCLOSED*
newss'ands 7 (J BILL ME LATER

*NOTE: .By enclosing poyment,
] RADIO MA'NIENANCE MAGAZ'NE thus eliminating billing expense
i { WE WILL ADD ONE ISSUE FR
460 BLOOMFIELD AVE., MONTCLAIR, N. J. *
By, g e = g N G O B B B B G -,
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NEW. ..
HANDY...
. QUICK...
~ ACCURATE...

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

600

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 and Electronic
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.

-—-—-——---————-—
’i ey W

INTERNATIONA[ 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 ftocusses 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 NS

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.

JUNE, 19446
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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 frequency is 1/9 that of
the assigned carrier., The reference
crystal frequeney, 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«s<Fs.

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 l
Py RAL Mixer | |
SHIFT A
Fg> Fp
[ —45°
R] N s en MIXER
SHIFT e
Fig. I, left and Fig. 2, right—Westinghous

OQUTPUT MIXER A

OUTPUT MIXER 8
e 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
output from Mixer B in
the rectifier stage.

VOLTAGE AT POINT D

L

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>Fa I fg<Fp

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
GRID
BIAS

MOOUL ATOR TUBE

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

I ) ¥ [
LY
| T
CURRENT AT POINT L 6SA7 LB T
g XTAL 0SC. - oy
CURRENT THROUGH M it T i s v
- 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 AMPLIFIEF

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-

RADIO-CRAFT JUNE,
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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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Many original features are to be found in this French high-fidelity, fixed-bias
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HIGH-POWER U.H.F. T

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. r
19 118 o4
T
18 116 84
+15
T7? T4 14
+13
+6 42 64
+it
T +i0 54
+s
+4 18 a4
+1
T3 +6 3
+5
12 44 24
+3
T! +2 1=
] |
_ I 1

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.

RADIO-CRAFT
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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
—————. 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.

the familiar f —

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
+e 1 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
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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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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. ceeo...Al and A3

Qutput eircuit. ... 'A'r;;'.single wire antenna
Power input........... 30 watts, phone/cw

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)
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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
| 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)
0
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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

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

B6AC7Y n ct—ﬂ—oo" ‘
1
- %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-

- T it ©
Tcor |
1
o—§ ! ; :
" gp"- OUTPUT
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B+ 1
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- f | S 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 )
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Fig. 2—A good audio amplifier may be "flat" 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
RL ! [#e]] |
[} ] |
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

-
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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
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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
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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
: CO: :
- o4l
INPUT ;: ‘:FCT IRPTCP §
) B

= 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.
i ‘

..... Selectivity. ... ... 585 ke broad a} 1000 x
(LFAEL ] r S S, 455 ke. signal at 1000 ke

Power consumption. .. . . . 35 watts Maximum power output ... .... 1.0 watt
Sensitivity (for 0.05 watt Undistorted power cutput .. .0.8 watt
output]), ... ... 0 microvolts average Voice coil impedance, ........ 3.2 ohms

ALIGNMENT PROCEDURE

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

Chassis must be removed from cabinet for proper alignment. ® Turn volume control to maximum for all adjustments. .
Slight adjustments of the oscillator and antenna circuits can ® Connect ground post of signal generator to B- of radio
be made, without removing the chassis, through two holes through a 0.} uf condenser.

provided on the boHom of the cabinet. The two adjustment ® Connect dummy antenna value in series with generator out-
screws can be reached with a long insulated screwdriver, guf lead.
®

® It'is important that during alignment the loop antenna be onnect output meter across primary of output transforemer.

ﬁfed until all other

maintained at the same distance from the chassis as when
oroughly checked.

the chassis is installed in the cabinet.

. - Tuning g
Cignal Generator . Dummy Connection Adjust for
Band Frequency Setting Antenna to Radio Condenser Maximum Output
Sefting
= 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 0.1 ut Grid of 125A7 {plates out of mesh) on bottom of radio
Broadcasf —
Set dial Antenna trimmer C2
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 it in key washer. Wind cord one turn

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

TI i,

EXT

ANT. TR.lM. C3 |2§K7RFAMP C6

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

| 2§A7co~v.

35n,

|2SSK7 LF.AMP,

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,

I2SQ7RELER
9

28n,
-
ANT. 4boog | R6$ 000! | i % é g
cl C c2 34700 3 L 2
002 ‘= L fF s Thsa y
600V { — 5 L 4
Ll j{ a 2
%s;oomn 000* RS -05’2
{f
L thx%d?K e -EOOV
p MEG RI9
# INDICATE S MICA. - B- M
RESISTORS 1/2W EXCEPT £ C8aR.000! —1 000l
AS NOTED, S T2 Ci4..0001
KzI000 ) £ A, 33MEC RISS.IMEG 7
C=GANGED CONDENSERS 2R2 410 Tt
IMEG nre
c— B+
RS P
22
. 35Z5GT
RECTIFIER & Ri0
:hIZOO
>IwW
—_— |
- _c'4 2 a RO
105-125v SWI 400V AMA
ac-DC t IR/S t 1:2'63 ::Z;SK f’”ﬁ’gg %425
¥ o P TaT U < < [%:}
35L6GT  12SK7  12SAT  12SK7  125Q7 ,:gg c2|8 :ceg > > G e S oo
150V 150V | 1s0v LE, 455KC
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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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Fig. 4—Practical operating frequencies for this type of apparatus.
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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 ¢ R2:7
suPPLY $ ;
+50V= €3]
4 12:10MA
:; R} = 7
13 § = 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

S8k plate resistor equal

76 in value to the re-

actance of the out-

E put capacitance of

: the tube, plus the

a@ 55!3' input capacitance

= v VVTV\?:: 5.5K APPROX_ 500 V < 100K and any stray ca-
500n il (CALIBRATING pacitance, had to

CHOKE g . = 'RESISTOR VARIES) = e chdsmn: Tn 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

618
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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
+7 “VwW— 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 DOSSlb]e.

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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THE WORLD’S MOST FAMOUS
BOOK FOR RADIO-ELECTRONIC

A. A. GHIRARDI
et Radio's mo
widely-read technieal

HERE’S HOW TO REPAIR RADIOS
THE EASY WAY!

A Definite Guide for Diagnosing, Locating
and Repairing Radio Receiver Troubles

Raqlo servicomen everynwhere sny
that this big drd edition of A, A
Ghirardl's RADIO TROUNLESHOOT- IVER 4,

ER'S HANDRQOK helps them turn out RECEIVER MODELS. It deseribes 1he
twice a8 much work in & given time! trounle cxactly—iclls cxnctly heow ta
Radle “tinkerers'” and beginners whao repalr t. climinntes ‘exiensive
like to fix thelr own home scws and testing—~helps ¥nu do twn -jobs In
those of friends find this big book ihe time narmally required for one—
# Quick., easy way of Joeating and repair cheap sets at A Lrofil—substi-
repalfing  recelver troubles  without tute tubes and parts profitnbly—train
extensive  shop  equioment!  Nine new helpers, ote.. ote.
times out of ten, (t tells exnctly how additlon. bundreds of other
te make the neceskary repairs—with- paKes are devoted 1o the most mod-
»ou-

glves full detalls on common trouhle
EYinpMonis, thelr causcs and rernoddics
for 0 DIFFERENT RANIO

cut ahw claborate testing wnatever! {-ur'nw tubv:1 c)m!;l 3 u";'le“ ;lul.‘;.-r: 'InN.tl'::
And  parts &u u dnta:
NOT A “STUDY'" BOOK I-F nliRhment benke for over 20.000

Artually, this hig,

, T44-page msn- gupcrhets: a big section on 1-F trans.
unl-ajze RADIO TROUBLESHOOTFR'S

trounles — and  dozens of

HANDBOOK Is a complete guide to charte, prTaphs. helpful hints and datn
the Irouhle diagnosing. locating and Con)g‘”.('GnE—ﬂll carcfuily Indexed for
fast repatring of  PRACTICALLY qulck. casy refereunce. .
EVERY TYPE OF RADIO RECEIVER Thig bIg, beautlfully bound JIAND.
NOW IN USE. It isn't a ‘‘study’’ BOOK is only S5 85.30 forcign)
book. You simply turn to it whenever N nur UNRESERVED 3.DAY
you want to fix n particular type of MONEY-BACKX GUAR.

troulle i A Partieular make-of radlo. ANTEE. You cunuot

Its 304.poRe Casc History Section lose!

HOW TO LEARN PROFESSIONAL
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.

Included 18 o thevough exblanatlon of all Test
Instrumenis. telllng exactly how they should be
used and why (it cven gives all pecessnry data for
the constevction of . test eduipment for those who
frefc{, mnko lllglrcmm:): Rccleh-ler ’I;nul;leshool(i
ng I'r ure an treuit Analysis: Testing an
Revalr of Compouents: Installations: Adjustments; — SE€C0URdn for spccial
ele.. ete.—also How to Start a Suceessful Sorvico MODERN R A O | O
Business. 1300 pages; 720 Sclf-Testing  Revlew SERVICING and
Questions; 706 helpful {llustrations and lagrams. TROUBLESHOOTER® §

MONEY!

Only 25 complete (35.30 forelgn) on our 5-Day ;';."J’:?T,‘ of helpfur
Money-Back Guarantee. service data!

~ No previous
raining necessa

YOUR MONEY BACK

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
the very best in the field!

Ask the men who KNOW what’s good in Radio Training—the men who
had to learn Radio quickly and from scratch, in the Armed Forces; the
men who already have obtained good-paying Radio-Electronic jobs in
industry! Nine out of ten of them (as proved by a recent survey) will tell
Fou that Ghirardi’s famous RADIO PHYSICS COURSE is their first choice
as the easiest, most thorough and inexpensive Radio book on the market.

MOST POPULAR FOR ARMY-NAVY
AND CIVILIAN RADIO TRAINING

This same inexpensive bonk hnas Fiven more
peopie thelr Lasie Radio-Elcetronle tralnln® than
any other ever publighed. It 1= nove widely
endoreed by men wha know. Beepuse of s
sheer merlt. it Is more universally used for
home  &wdy. and more wldely emploved In
LA :\r!l:r! Sigual Corba, Navy, and civiiian
schools and collexes than any other book on
ihe sunject. Would you want any betier broof

* than this?

EVEN IF YOU DON'T KNOW ANY-
THING ABOUT RADIO!

Even If vou've had no nrevious Radin or
Electrlea) tealnluic or experlence. ft's a5y to
lenm from Ghirardi's RADIO PIYSICS COLURSE!
Everything that ean bhe done ta make leaming
CAEY has heen done for vou. It palngtakingly
explaing evervihing in dotall 80 you rannot fafl
(o undetitand. Over 500 shecially  prepared
I!lulﬁmll_nns help vou to visuallze cvery actlon,
“You don‘t have to_know a single thin about
Radio in advance. All vou need is a ifttle read-
ingz time and a doesire 10 get started RIGHT for
& profitable future in any of Radlo-Ejcetronies®

many branches—rron seivier wnrk to aviation.
military. by sting, in public
address and many others.

SCOPE OF 36 COURSES IN ONE

Actually, RADIO PRYSICRE COURSFE gives you
the seopc of 38 (dierent coursCs in onc con-
venient. {nexpensive hiT ook, Nothing Is left
out. Nothlng s eomignsed. NothlhZ is left to
chanee. You learn all You need to kmow. You
Aen’t fced to walt for monthly lessong. Yau
progress as rapidly ns you wish In your spare
time and in the comfort of ¥our own home-

A $50 VALUE FOR $5 COMPLETE

RADIO PHYSICS COURSFE It accinimed every.
where as the “IRTest bargain’™ avallable In
Radlo-Electronlc  tenining. I it were  broken

see forr vourself,
book or rourse¢ on fhe

market—at any price.
See how much more complete it 8, how much
betier illusteated. how much ¢nsler to undere
sland! You he the JudRe! You eannot fosc!

WARN'NG! Paper shortages may make it impossible for ug to continuc meet-
ing the tremendous demand for all Ghirardi Radio Books. Don't
take chancen! Order yours today while they're still available. Usc this Order Form.

I TECHNICAL DIVISION, MURRAY HILL BOOKS. INC. '
Dept. RC-66, 232 Madlson Ave., New York 16, N. Y.
I Enclosed find $....... for books chocked; or [ send €.0.D. for this nmount plus postage. I
I ll“‘lk om not fully satlsned. I may roturn the books withln 5 days and recelve my mohcy ‘ I
RADIO PHYSICS COURSE 3rd. Edit. RAOIO TROUBLE.
l $5.00 ($5.50 foreign) SHOOTER'S HANDBOOK I
- $5.00 {$5.50 foreign)
I MONEY-SAVING OFFER _ c. I
both Modorn Radio Servicing AND
D l‘nuuolTn;ugb;n;no‘c;t:‘;-.sou?naqool; D MODERN RADIO SERVICING
a only . . foreign " - fores
I FOR THE Two. $5.00 ($5.50 forcign) I
I Name  gands n s oot e i i sty i e & cxil s ouil B o i i B BB P I
A S o e e e e et
I CIYy ... .. .iiai..i.a.... City DISt. NO. . ... .. State: s bm be b I

REPAIR ANY KIND OF RADIO EQUIPMENT

PREPARE YOURSELF FOR A BETTER JOB AT HIGHER PAY IN THE RADIO-ELECTRONIC FIELD

RADIO-CRAFT for JUNE, 1946
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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.

Freq. Station Lecation and Schedulo Fren. Statlen Location and Schedule Frea, Station Locatlon and Schedule
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 Z%almd Iz.gi;g oFE rg&g%\g UESN?SLRA gto \u am. o Ilg_zll;g ?‘I"{LEA Mg'zngEAh.PEaNADlA o
. beam, 12 to 1 am: African besm 12. R . N ear as . L )
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: §:30 to 10-:30 am: noon lo l pm; 7 pm: 6 45 10 8:15 om: 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 MELBounNs AUSTHALIA North || 12.250 WXFD ALASKA: 8 pm to miinight. heam. 7:30 sm to 3 pm.
Amerlcan beam. 12:10 te 12:45 am: || 12.255 KusQ AM: 5 am: 7 pm to midnight 15.260 GSI LONDON. ENGLAND; African besm.
10 to :45 am: Ncew Cnaledonia || 12.265 MOSCOW. LR.: 4 to 5:30 om: 10:30 am to 2:15 pm.
beam. 3:10 to 4 am: Southwest I’a- 3 “1) 9:30 bin: 10 ben to 6 am; T am || 15.270 WCBX NEW YtonadeclTY Evropcan 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) HEYKI{B\\;‘;K ICELAND: 8 to 9 am; 15.270 KCBR LG’JS A4N?E:.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
beam. 1 to 1:40 am. 12.270 HAVAN CUBA. evenings. 15.280 WNRE NEW YORK CII’Y l-.uropcnn beam,
11.845 PARIS. FRANCE: 8 to 9:45 pm: 10 12.445 HCIB QuiTo ECUADDH‘ afternoons and 7:30 am to 4:1-
10 10:45 pm; Il to 11:45 pm; mid- evening 15.290 WRUL BOSTON. MASS.: l\orth Afrlean beam,
nlgm to 3 am; noon to 5 pum: 5:30 13.000 HWDD QuITO, ECUADOR 145 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, 1145 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: North Amer-
4 pm; Furopean beam. 11:30 to 1:45 ously day and night. fcan beam, 6:13 am 10 6 pm: African
mn‘ 5 to 8 am 10:15 am to 11:30 || 15.070 GWC LONDON, ENGL ND. Far East beam. 1 to 3 am: Near and 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 soum American 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 FHANGISCO 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 FHANCE 6 to 3 am.
11.893 WNBS NEW YORK 'CITY European beam. o §:4 15.375 GRE LONDON. ENGLAND.
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 pm 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 6:45 jcan beam. 2:30 to 4:43 pm.
11,500 CXAl0 MgNTEVIDED URUGUAY 3:30 te 15.150 KNBX SA'N FR‘]AN 118)0‘?. CALIF.. Oriental 15.450 GRD LONDON. ENGLAND: African beam.
hcam to 10:30 am to 2:35 bm.
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: Sundavs, 2:43 ¢
nm .]5 o 9 nm' Indian beam. am to 1:15 15.595 FZi BRAZZAVI LE. 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:
11.955 GVY LONDON ENGLAND; Turopcati beain. || 15.180 GSO LONDON. ENGLAND: Near Fast heard mornings.
I5 I: l1 :30 am: Near East Leam. 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: FEuropean 2:50 pm. 3
ISEOfMEIKY  BERNES SWITZERUAND: Gicstay beam: 1 3 10 3 b, 5.920 KUSQ  GUAM: 7 pm 1o midnigit.
11.970 FZ1 BaAZZAvIE e, MM YRS || 15095 TAQ ANKARA, TURKEY: 4:15 to 8 am. || 17.485 HV) VATICAN CITY: tednesdays and
TORSAL AFRICA: 11 .m to G:43 || 15200 WLWSI CINCINNATI. DH10: South American Saturdays, $:45 to 9:15 am.
pm: midnlghl to 030 heam. 5 to 7:15 hin. 17.527 F2l BRAZIAVILLE. FRENCH EQUA-
11.955 CSX LISBON. PORTUGA 8% 10 am. || 15.200 vLAG MELBOURNE, AUSTRALIA: Japa- . TORIAL AFRICA; midnizht to 2:30
:gg(‘)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)
822 , RADIO-CRAFT for JUNE, 1946
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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
& 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 |

'Y
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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

JUNE, 1946
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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

ProtoFACT FoLIO

- Nol

puuints

o1 nOWAID W.3ANY B LOLLY

Save Up to 50% in Servicing Time!

-

ot T

b/~
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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.

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

lication date, June 13, 1946)

Name.

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

D Send complete information and reservation card.

D 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

JUNE, 1945
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Auto
AMTENNAS

® 3 Section
® 66" Long
® Brass Tubing

® Triple Chromium Plated

S

® 2 Insulator Type Cowl
Mounting with Lead In-
dividually Boxed

9 TUBE SUPERHET
AC-DC PARTS KIT

These Special Kits include: Stamped

Chassis-Dynamic Output

SIGNAL CORPS

Genuine U.S. Signal Corps telegraph
keys brought to you at prices below
manufacturing costs. Made with
switch to close contacts, polished
durable enameled metal base mount-
ed on a bakelite base; key lever is
nickel-plgted; contacts are brass-
silver.

Packed in new original boxes.

IMMEDIATE DELIVERY BUT
QUANTITY 1S LIMITED

Speakers, " 10
24 to Master Carton Transformer, Volume Control and Loty 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, 120x 20 Mid.
150-Volt Filter, ubular Condens-
ers, 3 Mica Condensers, 6 Resistors, MICROMETER
Lots of 96 6 ft. A.C. Cord and Plug, Circuit Dia- Western  Eleetric—0-200
gram. Microamps D.C. — Zero
s 1 05 WHILE %dmstmex;t.. : Bikelite
ase — -1nc| meter —
THEY LAST $895 each Individually boxed.

(Lots of 6—$50.00)

8395

TWO POST
AUTOMATIC

RECORD CHANGER

This Record Changer is
a well-made mechanism,
will play either 10-in. or
12-in. records. The pick-
up uses a crystal car-
tridge. Size 14 in. x 14
in. Packed 2 to a fac-
tory-sealed carton, fac-
tory guaranteed.

Special $20.95 each

V.M.

4 in. P.M. Speaker Alnico V slug | Meg Lots of 100
GUARANTEED FILTER Packed 30 to factory carton.,...... $1.65 ea. 2 Meg 5527.50

CONDENSERS 5 In. P.M. Speaker AMnico V KIt of 50 assorted Bakellte Knobs for Y In. shaft
(TUBULAR TYPE) Facked 30 to canton e pe s $1.70 oa. With set screws ..o PO 8250 per Kl

. $21.00 per (00 Packed 20 to earton.............. $1.75 ea. 2000 ft. Spool No, 16 Solid Push Back
. $25.00 per 100 6 In. P.M. Speaker, Heavy Slug WIPS | aoiomiton da bidimmtrenod Blrepn $9.00 per spool
. $28.00 per 100 Packed 20 to carton.............. $1.95 ea. Standard Barrsl _Type Phore plug,. $20.00 per 100
- ;gggg Py 1o guh;:ert Sheathed “'Mike”” Cablo. usl;‘l&m-'d. sslggl; uid\llstdCe{amL(i Teimmers—3.30 mmf..$6.00 par 100
B onduetor ... i . for .9 oulds octal Sockets | In. mt ith tal
2020 med. 150 Vo. . -+ $32.00 per (00 500 Tt for $23°00 ring .o il il b B T

40x20 mid. 150 Vo. 211 $50.00 per 100 456 K.C An Mazda Pilot Bulbs No, 44
3030 mfd. 150 Vo. .............. $55.00 per 100 et s Input & Output medluznit = rljal%(efo 'ga:?o:u 333‘5%5 D"I:)gg
3 3 per

Standard Brands, Tubuler By Pass Condensers | 490 K-T. .. Cols Tnout & $45.00 per 100 asst. No. 40 and 46 packed 100 to carton—s$4.25 per |00
001 —.002—. 003, 005—.006—600 Volt with plug........ $20.00 per 100 Single Pentods Midoet Outbut Transformers for
$6.75 per 100 Astatic Low Pressurs, curved arm, crystal plekup e iR ete, ot of 2—55¢ ea.

025—.01—.02—600 Vot ...........

with Sapphire Stylus Pormanent Nosedie, bas eart-

Approved SIGNAL GENERATOR
Model A-100 F

A—100 to 310 Kilocycles
B—320 to 1000 Kilocycles
C—1000 to 3200 Kilocycles
D—3.2 to 10.5 Megacycles
E—10.5 to 26 Megacycles
E2—21 to 52 Megacycles

440 Standard Audio Fre-
quency (samre as WWV),
Internal modulation at
{(samp  as

440 cyeles .
Wawv). Esternal “modu- § 00
lation possible from 40 to

30.000 cyeles,
Complete

3 o
insulated Banana Plugs, solderless, side screw con-

.05—600 volt . . nection. red or black ... ...,... . $10.00 per 100
Asegs valt wE i R T - o o Insulated’ Banana Tip Jacks, rod or black
:5—600 Volt i 3 Standard Low Pressure Crystal Plekup Flnest Quallty Midget Micas: $8.50 per 100
I ‘,"]":I" 60? v|°' TLA. a"/csy r, ';5‘5‘6 base, 62.50 sa.—Lots of 10—$22,50 001 000t a cas: h

uprlght aluminum ean, "X n. list, 002 = 00025
replaces 8 mtd. 600 Vo. ule’etrﬂy‘tlc. ) SIGNAL CORPS JACKS .005=—.00005 $5.00 per 100
Carton of 40 ...... ... Fits all standard plugs. Open cireuit. Mallory .006—, 0005

........... sevseiin, $38.50

Whe  SC.1 gaulvalent “of “'Signal Corps Jack Tinned Copper Shielding $1.50

SPEAKERS No. JK 33A ......... ... Sslfégon:rornl)gg Vo in—Ye in. % in. per 100 £1.

4 in. 450 obm Dynamic Speaker Volume Controls, lass Switeh—114" shaft, 250,000 Fliter Choke, 75 Mill.—250 ohms-¥; in. Cors, 85¢ ea
Packed 30 to factory carton........$1.70 ea ohm.

MAIL ORDERS FILLED:

Santa

RADIO-CRAFT

for

JUNE, 1946

25% deposit with order, balance C. 0. D.

Fifter Choke—30 mlIil.—300 ohms-%" Core.,65¢ ea.

References—Bank of America,

Monica & Vermont Avenues Los Angeles, California
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NOMOGRAPH Highest Quality

CONSTRUCTION

(Continued from page 609) nAn Io and E LEcTRO NI

In Nomogram A, (shown on opposite
age), one of the ranges (figures to the - -
?ight of the scale lines) is 10 microam- Test’ng Equ’pment
peres to one milliampere (1/100,000 to j
1/1,000 ampere) and 10,000 ohms to 1 5 - ‘=
megohm. The other range (figures to Immedlate Dehvery 'rom stock Guaranteed
the left of the scale lines) is from 1 mil-
liampere to 0.1 ampere and from 100 to The New Superior

10,000 ohms. Model CA-11

The New Model 680
5000 Ohms Per

Since our outside scales range from Si I T Volt
1 to 100, the center voltage scale might ignatl lracer VOLT-OHM
be ‘expected to start with 1 (1 x 1) Net Price $18.75 MILLIAMMETER
and end with 10,000 (100 x 100), . L FEATURES: 0 N-f Prick " SaT65
- - Qg s oas s Siknal intensity readings are et Price : .
But. the two, outside: scales: in é: T NalTgelISR e D..C._Voltages to—1500 volts.

* A.C. Voltages (o—1500 volts,
Resls{nnco t,o—ﬁl‘ Megoh]rus. Oué- 5
t Volts to—1500 volts. D.C.
# Highly scnsitive—uses an Improved vacuum tube pu
, ToliTeer CireRi Currenul to—150 Ma. Declbels to—+358 D.C.
// * Tube and Tesistor-capaclty network are built into
*
*

this nomogram: have been in-  /
tentionally "started. with A
numbers which have‘a
product”of 0.1 volt. At
- the -top. we have -1
megohm X -1- ma /

and 10,000 ohms .
X 0.1 ampere //)W
=1,000 volts '/

in each

Only one conneetlng cable—
No tuning controls.

-

The New McMurdo
Silver Model".
"YOMAX"

i Vacuum Tube

lhe Detector Prohe.

Completely portable — welghs 5 1bs. Moasures
5 xfix 7 inches.

Vrovision is made for [nsertlon of phones.

The New McMurdo
Silver Model 904

[0} Capacitance

2\
ALNNORRE

case. How / / Res'.s“"'ce ; Net Price  $59.85
is th /// Brldge B.C. Volts at 51 and 126 megohms, A.C. and r.f.
€ A : volts at 6.6 megs. Reslstaneo .2 ohms to 2.000 mefs.
center L= L Net Price $49,90 D.¢. eurrent 1.2 ma. through 12 amncres. DB, —10
/ / % m’}"g‘/oohmo ',;‘6'“ 11.00? ml’;lifmc;:uhmsl: "'ﬁ']% through +50. Plus visual dsnumic signal tracing.
yower faetor; 0-5 ¥ E Lab g %=
L ine vollage: 0-10 _nn\(? ‘o-"fo’o"s..'.'n.°J§l§°r'&}1“-rn§’-°'z"o§.»ﬁ- The New Model 648
ull Do T3 e Sy e (cAaclER ) Vacuum Tube
; Volt Ohm
The Ne .
. = Mode| paany Capacity Meter
ot o Combination )
- TUBE & SET Net Price 373-01
Fig. 3—W.ith this guide {on 10- or 20-inch TES Ranges:
paper) nomograms may be drawn to any scale. TER D.C. Vaeuum.Tube Volt-

meter:  Direet  Leading,
Sensitivity: 160 to 16
megohms, Six ranges

Net Price $58.31

scale to be constructed? Four-cycle pa-

: 0-
per is not casily obtained—if at all—in DC Voltmeter: 0/10/50/550/ 1000 at 1000 oms per volt boi” Vollnnir reaitirs cuy be, Laken iftlioutwars
our small size, and the center scale has Four Range AG Voltmeter: 0/10,50/500/ 105 o D I st 14C B g
DG Milliammeter: 0/1/10/1000 DC Anmeter 0710  Ceemilin s oL g RaT g e oty 0:00005 TATTL
fi les " & A . oGl at terminals of instrument. Input resistance: 160 to
our cycle S ) DB Mcter: —8/15/15 10 29/29/ to 40/32 to 5% deelbels § 16 megolums. Seven ranges: 0-3-G-30-150.000-1500-
The device in Fig. 3 solves the prob- Four Range Output Meter —same as AC Volts 6000 volts. Measures gignai snd outpul voltages from
3 g 10 ens to 10.000 cns.
lem. This is drawn on l-cycle paper The Yacuun-Tuho Ohmmeter: Dlrews reading. from 0.1
(or can be drawn on any piece of paper New SUPERIOR 000-100,000 ohm 1-10-100-1 300" masscihang. 0010
o 3 n g Metera: Al 7 15 i 0.00005 to
more than 10 inches square with the Model 400 2,000 tafd. Sevon. ranges: 0-0,002-0,03.0.5-2-90 200"
help of a slide-rule scale). The base is Electronic 2000 md.
divided into 10 equal parts from 1 to 10 Multi-Meter The
(conveniently 1 inch apart). The alti- Net Price  $52.50 New “"MONITOR"
tude is d° -ided logarithmieally according oe SAEE Crystaliner
to the l-cycle paper (or the C-scale of 0 10 3/15/30/75/ W
a slide-rusl’e)‘ '}ZI\fuch(log paper comes }Egnfgggﬁ/ J,?{gs/_ 2 ' GEﬂgI:IAA'II:OR
seven inches wide and it may be nec- DC Volits: (at 1000 ; - .
ohms ner  volt) Net e
essary to paste two sheets together, but 5/30/75/150/300/750/1500/3000 volts. Price §57.50
carefully!): We can make logarithmic 1)55/150/300(771501/01050007'53'50 nﬁgns‘fm T Dl écngfgr Tl’:s]lcgnfdm?:tl‘
seales ()f any length W]th this diagonal o g}lgml]l’;npso to 3/15/30/75/150/300/750 Ma. 0 :.!5‘:),_.613;:‘[:,00[:2" L,;:;:.
figure. m,l’/lﬁ)m:cgl:)oonlégs 1,000/30.000/100.000 ohms. 0 to § yye0q Flnqer-_T!iumcmlrf)l, Freaquency Instantly sclect-
i 1 Capaclly’ 0005-2 .05-20 .05-2 cd. No confused dlal to read. No band switch. IF.,
To use the diagonal guide on the T w0 7M o)hm‘:" looso-f?olt\lid&hms .01-5 megs. [| Broadeast. Shortwave and Ultra High Frequencies with
4-cycle voltage scale, mark out the I"dfﬂn-w i :b-l $3-140°  35-14.000 henrles or_without 400 rselo nole. Frequency aceurato to .1 ot
10-volt and 100-volt points on the nom- Declbels: —10 to 418 410 to +38  +30 to +58. %o. Output approximately 10 volts.
I R.C.P. itester . _ _ . i =
ogram. One milliampere X 10,000 ohms :‘éf n:':o‘ia:ﬁ:4§§§‘5§f¢53fnm'f&'ﬁ'uﬁﬁ'..‘,ﬁ.ow‘.- e g:m:: model 428 Tt Temerior 110 :E 2852
N .C.P. ° i
10 volts. Since these figures appear Ricp moder 664" Eloctranic Voltmoter: |1(§ 45:06 o Bmmeedrontl 730, MUn e h
P R.C.P. Model TO5 Signal Gencrator,....... $ 48.51 uporior Moder Co
on both scales, it is necessary only to R.C.P. Model 4BBA Ulera-aensitios Mutti. . 7o ety Testcn D-Mé'm_;’:-,;‘-_,;.&‘;'“x
- = o CILEr e G i g aga e e el S 0 A o el 70.07
connect the values together with the R.C.P. Model BOS Tube and Set Tester....S 87.71 | ShattGROSE hortable Gaivanometers.
usual straightedge, marking the point " Greuition’ Toatery 11 YOI ONMMET o g1 | SHALLEROSS Meder €37 Keivinwh
3 M - - S Reiner Model 530 Squarcwave Gencrator....S 95.00 Al |
‘Vhele lt crosses thG (;entel hne‘ The Reiner Model 450 Vacuum Tube Volt- g s”u’;:‘;ccngrsiaggoa.c. .................... +3120.00
two marks should coincide at the 10-volt Ohme-Milliammeter . ............. VM-Model 200:B _Record Changor
h N L SuPerior Model 1553 Volt Ohm List Price: $37.50...... Ciecscaalnet $ 22.50
pomt. Locate the 100-volt pomt with 5":‘.:_!;:-“:;::: LA et =T ey $ 24.75 Mnf,.i‘mpqnc.is‘n_fc‘o;d Changer s 127750
1 u ce: R I N A A S P -
10,000 ohms X .001 ampere and 1,000 MiTliammeter ... .0 .t s o ik s 28.40 . Lot 'of'6 ‘or' more §55.00 wa.
ohms X 0.1 ampere, and the 1-volt point Write for our FREE New POST-WAR CATALOGUE!

with 100,000 ohms X 10 pa and 100

hms X .01 e. A
Siiet: s (iagomal guide uyder G %maﬁa&tam ELECTRONIC & INSTRUMENT 0.

tracin er, keep its base line dir F b !
under the base line of the nomesiesy Dept. €., 6 MURRAY STREET Cable Address| METRONICS
(Continued on page 631) NEW YORK 7, N. Y., U.S. A, Phone: BArclay 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.

A7 IC5

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

200K E
y» IMEGS
150% 20

= +_

707 BABS/BNS 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

¢ SWTiee S

ing tube and V4 is

15V 150V IISOOV
AA AALAAA

Wy

— 2 MEG 9 MEG .9MEG .IMEG

AE9

.__/\__/\__/\_MN_.

117V AC v6AB516N5 125K7
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NOMOGRAPH l

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
 FAR £ 100 P 9!
«_ %0 - ]
st S_ %0 - 18
\\_JOQA' =
14 350w £
= “Poo~s
o
6 4200 \\\ --61
Sy, /
£ | 100 N g
[l ~ l
480 -
. ¥ S I
-+ 60 \*/ -
T
H40 o | ‘
’/
b 30 |
3 7 T
<420 //
Ve
'
Lo ,/
B, T, . 42
~ T F 4
iy +6 .
S~UST7
. W
ot i - --; Shig T
II, = \\\
<42 ~
II, - \‘
’ -
-
e a1y ‘\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

oramremt o v e e .

¥ »
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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-clectronics. Add this knowledge to
your ~practical experience and place yourself
ABOVE the competition of the "average™ rudio-
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,

Mr. Radioman—

EMPLOYERS ARE CHOOSEY

[}
.

g
4

CTIRE HOME STUDY COURSES COVER
THE FIELD OF RADIG-ELECTRONICS

—TELEVISION.. ULTRA-HIG
QUENCY TECHNIQUES., AM
BROADCASTING, COMMUNICATIO

FRE-
ND FM
N 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

communiention engineering.

Aye, lad, (Im .

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 FOR 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

CLEVELAND INSTITUTE of RADIO ELECTRONICS

home

—_ e

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

have had experience in broadcast-

study courses in Radlo-Jlectronles.

ing O
mfg. [0 CAADO Army-Navy O

servicing 0  operating O

clumsy. There is another way out of the NARIE) gt - o s Ervirer s rostoneh o s B

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- PONE] i ' mi ST e v 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)

632

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

g Pt =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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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 L4

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.

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

B TGS

tions as may r

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 wil| 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 no schematics. Write. for estimate on such ques-

SIGNALTRACER

\ 3
00 A SRS R L R

equire diagrams or considerable research.
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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
Y —_6A8 6K7
ANT 00014 :
e 05| 2 ’E # %ﬂ .
6004 400V 60K
162210 p |
M 5 208 =1 [eoov
Mac.?l, S [aoov
LAAA & il i
60K 1600V~ 2ueG | [IMEGS 5 10MEG
Y 000IMICA =
= gLS 20K 1
2V, I.usoov
= 1F, 456 KC I =
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 '%%'}03
Al
A, — S00TO 000 KC N°32 N 32 N° 32 N°32 N"32 | ToP
300- 600 METERS 195 ENAM 40 ENAM 40 ENAM 127 ENAM 33 ENAM
[§ — 90070 1800KC N° 28 32 32 28 32 | ToP
C 160- 325METERS | 10 | Enam | 26 26 15 16 -
C — 19010 3300KC 28 22 22 28 22 | 40
! 90- 170 METERS 60 13 15 56 14
D - »T06amc . Y] 72 22 22 2
47- ID0METERS 13 8 " 0 10 20
LAY 72 22 22 Z 72
26~ 50 ME TERS 18 4 8 16 8 1
F — 101025 MC 8 22 22 8 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 Ila"FROMdfOffOM 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'
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MATHEMATICS, RADIO TOOL
(Continued from page 617)

Working from the bottom tap up-
ward—

Es 50
R, = — — —— = 10,000 ohms
1 005
E.—E, 100 — 50
R: — —
L+1. .005 4 .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<I0K A g Es:dn

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

1946
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CONCORD
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RADIO SETS

i AMPLIFIERS

i ii  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.

L L T F T
CONCORD RADIO CORPORATION

901 W, Jackson Bivd.
Dept. RC-66Chicago 7, IIt.

Yes. rush FREE COPY of the comprehensive
ncew Concord Radio Catalog.

Clty
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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
"@_lnucmacs ¢ 3 rollh H
iNPUT | TUBES 0

FREQ
MODULATED
0SC

PUT

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

FM OUTPUT
OSCILLATOR

iTi

90° "
BSHIFT [°F b

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 JUNE,
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1 @TOP.NOTCH QUALITY!
@ HEAYY DUTY CONSTRUCTION!
@ ECONOMICAL — COMPARE!

14 WATT HEAYY DUTY
SOUND SYSTEM

A complete system—no extras to buy! Consists of
14 watt heavy duty ampPlifer, 10 inch permanent
magnetic speaker in reinforced wall baffle (specify
color—brown or grey), ft. speaker cable, wide
range ¢rystal microphone with table stand and 15 It.
shielded microphone cable. Ready to plug in and

operate! $5 79}(}

MODEL TR-1 PA SYSTEM, as deseribed
67Net

Model TR.I 14 watt heavy duty 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.

@ HUM-FREE, NOISE-FREE!?
@ NEW IMPROVED DESIGN!

@ AVAILABLE NOW — ORDER
FROM THIS ADVERTISEMENTE

Ead
e

e

57"

25 WATT HEAYY DUTY

SOUND SYSTEM

Offers high fidelity sound reproductlon with emphasis
on quality and power! Consists of 25 watt amplifier,
12" inch _permanént magnetic speaker in reinforced
wall baffle (specify color——brown or grey), 25 ft.
sptaker ¢able, wide range crystal microphone with
table stand and 15 ft. shielded microphone cable.

MODEL TR-2 PA SYSTEM, as deseribed S]] 50

Net
MODEL TR-20 DUAL SPEAKER svs-s 95
TEM, (as above, put with two 12~

speakers in wall baffles) Net

and illusteated
MODEL TR-1D DUAL SPEAKER SYS-
TEM, (as above, but with two 107
speakers in wall baffles)
14 WATT AMPLIEIER SPECIFICATIONS
POWER QUTPUT: 14 watts normal
GAIN: Mierophone Input 110 db.; phono InDut 70 db.
FREQUENCY RESPONSE: 50 to 12,000 eps, hum
—70 db. below rated output.

1-Microphone, 1-Phone (both high im-
Scparate gain controls for mixing and

INPUTS:
pedance) .
fading.

TONE CONTROL: Full range bass and treble tone
compPensator.

QUTPUT IMPEDANCES: 2, 4, 8, 16 and 500 ohms.

TUBES: 1-7C7, 1-7F7, 2-7C5 and 1-5Y4G.

POWER CONSUMPTION: 85 watts, 117 volts 50-60
¢yeles. A.C. Fused primary,

SIZE: 13”xB8Y2”'x8'3’". Net wt. 15 |bs.

2259901

TR-1A AMPLIFIER ONLY,
with

tubes

plicatlons. High Efficlency, '
projection, 25 watt driver unit.

WEATHERPROOF OUTDOOR SPEAKERS
MODEL PSAH—3': ft. horn recommended for voice ap-

mile sound s 92 3
37 eter, heavy base, all chrome i

MODEL LSAH——4Y; 1t. horn ldeal for music.
proof construction, 34 mile sound projection, 92
25 watt driver unit. 547

Above prices are FOB New York. 25% deposit required with all COD orders.

25 WATT AMPLIFIER SPECIFICATIONS

POWER OUTPUT: 25 watts normal

GAIN: Microphone §nput 112 db.; phono input 70 di.

FREQUENCY RESPONSE: 40-13,000 c¢ps, ham
=65 db. below rated output.

INPUTS: 1-Microphone, 1-Phono (both high im.
pedance}. Separate Gain Contrals for mixing and
fading.

TONE CONTROL: Full range bass and treble tone
compensator,

OUTPUT IMPEDANCES: 4, 8, 12, 16 and 500 ohms

TUBES: 1-68)7, 1.65L7, 2.6L6 and 1.5046G

POWER CONSUMPTION: 120 watts, 117 voits 50-60

tyeles. A.C. Fused primary.
$4263"';
Net »

SIZE: 177x9”x9”. Net wt. 24 jbs,
MICROPHONE

TR-2A AMPULIFIER ONLY, complete
with tubes. (SimMar in appearance to
FLOOR STAND
MODEL MS-4, 30 diam.

TR-1A, but not iltustrated here)

net

Water- sections adjustadble from 34

to 627, Positive lock-
ing eivteh. 5552 A

net

85 CORTLANDT ST., NEW YORK 7, N. Y. + Telephone: WOrth 2-4415.

1948
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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 AF
electrolytics. Ask for our post-war catalog.
Or write us direct.

F'FOR RADIO-ELECTRONIC AND &7
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 H

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 s b | LIMITER ™1\ aToR wes | 7

in Fig. 2. . i SPEAER
Titrel FOC, i IMAGE TUBE

establishing t h e R.F. | ST VIDED VIDEO VIDED | TMA

st_a'ndards for tele- AMP. &%h .ALMFi’ — oET. AMP.

vision broadcast-

ing, has designated

the various propor- AUTO. GAIN

tions of the video | 0sC l CaNT- 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

for JUNE, 1946

o

.“‘



www.americanradiohistory.com

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
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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.

Complete, with tubes, VFQ, and coils for
five band (10, 16, 20, 40, and 80) $495

operation. .
Place_your order now for delivery in May
(Literature supplied upon request)

NEW SOLDERING
TOOLS

ABBOTT TR-4A

Kwickheat — Buile. | New improved 144

in  thermostat—226 | Mc. transmitter-re-

watt element—hesats | 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 ; p

on 6-volt battery or | tiOns receiver. i

transformer. $2.94 ?arnson 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,”
our new 800-page Buyers’ Guide, Pleage

send it today!

MILLEN ECO Millen 50 Watt
No. 20700, Compact, Transmitter-Exciter
low drift. frequency No. 90800. OQutput
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 TELESCOPING
omp < ANTENNA
with tubes.$32'50 Signal Corps AN29-
Corlab C. Eturc{)y. light-
weigzht. rass an-
GROUND PLANE tennae, Extends to

. ANTENNA 12" 107, closes to 16",
Still the best madc W base diameter.
job_for meters! | {yeighs only 30 o
Solid, sturdy. 8d- | Good for mobile or
justable, proven in rotary beam ele
Scriice: ments
Model i 1.98
Gpi4s. $8.82 rss 3
S hur Antennae, Subject to prlor salc
Beams, and Mounts or price thange with--

out notice.

IN STOCK.
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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.)
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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 MOTORS. _FB 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 i MIECTER§“9
We have just Secured Signal Carps -

I ble T tuni
moro of those FB Sig- | Ind\TeasiilC [ WAISE
P T TP o R M 8

- s - on’ for 50.
celvers. ’.l"heseA are all (rf'r volt multimeter.
brand new, and_ sealed Westlnghouge  NXe = (35
{nlso contaln an 11 watt c,!ﬁ....,:‘.‘:;;‘.,"'.u.m, |::g;
.65 RI'M molor), tery, low-high scnsitiv-
Six acorn tube RF cir- jty switeh: 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 nnd 236 sn‘\,n!;;lc‘. ”ﬁ?{g’ﬁ ;r;-“x",
diagramis for eaay con. | Eoh, Single  buttor
Talsor and 2 meter | auiten to clobe miko
superhiel  recelver aro and relny clrculla, five
|Dl ded foot cahle, plug ng
ncluded. B :
Parts alono nro worlll e "G ’;:'l'-difnoﬂ;:‘:
much moro _ than our rigs

- HE 3
ID‘:}CJ S5 a Brnﬁ\ésglrh. $2.15

. 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.
& Mfd—1000 Volt—FOUR for $2.34.  (Rcoular
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 Volt—32.80

Flob typo, 'WE terminals. oil filled. 2 Mfd.—600
Volt—iOUR 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

BARCLAY 7-9854
" JAMAICA BRANCH — 172-31 Hillside Ave.

REPUBLIC 9-4102
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M POWER TUBES

9_8 pulh-P“" R.F m
szwer smplibert At
ally efficients with full Py

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

Cutout coupon,pesteon penny post card, moil tedey, I

RW i'.-DepI. RFS |

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,

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

vV

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.
