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INSULATED
COMPOSITION RESISTORS

Va Watt « 1 Watt » 2 Watt » +10% Tolerance

NOW . .. OHMITE makes available to you three Listle
Devils of exceptional ruggedness and stability!

Millions of these tiny molded fixed composition re-
sistors have been used in critical war equipment and in
the nation’s foremost laboratories. They meet Joint Army-
Navy Specification JAN-R-11, including salt water immer-
sion cycling and high humidity tests. They can be used
at their full wattage ratings at 70°C (158°F) ambient
temperature. They dissipate heat rapidly—have low noise
level and low voltage coeflicient.

Ratings for maximum continuous RMS voltage drop
are high: 500 volts for the }4 watt unit—1000 volts for

. ) s 5 the 1 watt unit—3500 volts for the 2 watt unit. Units
Meet Joint Army-Navy Specification JAN-R-11 have high insulation breakdown voltage.

Enlarged view

AVAILABLE FROM STOCK IN STANDARD Little Devils are completely sealed and insulated by their
RMA 10% TOLERANCE VALUES molded plastic construction. Leads are soft copper wire,
hardened immediately adjacent to resistor body—strongly
TYPE | SIZE | RESISTANCE | MAXIMUM o anchored—and hot solder coated.
e il YOITS — Light, compact, easy to install. All units color coded.
i W Y 10 Ohms Resistance value and watage are marked on every unit
h Wen s 22 ';\e 500 13e for quick identification. Available from stock in Standard
T Ohg‘ RMA values from 10 ohms to 22 megohms.
ms . . 1
1 Wett Y'Y " 1000 \7e th;:rtIelDev':ls are rgxddy fo; any ]Ob'. . . anywhere. And
22 Mea. ey’re low in cost. Order them now!
10 Ohms AVAILABLE ONLY THROUGH OHMITE DISTRIBUTORS
awan | W He” to 3500 25¢ _
22 Meg. OHMITE MANUFACTURING COMPANY

4896 FLOURNOY STREET, CHICAGO 44, U.5.A.

Send Now for
BULLETIN No. 127 g 2 y aé
Gives complete data and list € s

of RMA values. Includes di-

mensional drawings and
handy color code. Write for
it today!.

RHEOSTATS +« RESISTORS + TAP SWITCHES « CHOKES « ATTENUATORS

WWwW americanradiohistorv com
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rLL TRY, MARY, I'LL,
SEE WHAT 1 CAN 0O
WITH IT TONIGHT

BILL, YOU'RE ALWAYS FOOLING
WITH RADIO -~ OUR SET WON'T
WORK ~-WilL YOU FIX 1T 2

A FREE LESSON

SHOWED BILL HOW HE COULD

MAKE GOOD PAY
IN RADIO?

HELLO, BILL -- 60T
A TOUGH ONE
TO FIX T

I'VE BEEN STUDYING AT HOME WITH THE
NATIONAL RADIO INSTITUTE. | JUST
LANOCED A SWELL RADIO JOB,TOO LISTEN
FOR THE CLICKS AS | SWORT THE GRID

SAY, 'VE SEEN THEIR
ADS BUT ) NEVER THOUOHT
{ COULD LEARN RADIO
AT HOME

YES, JOE ~~ I'M
STUMPED -~ BUT
SINCE WHEN ARE

t CAN'T FIND OUT
WHAT'S WRONG -~

GUESS I'LL MAKE A LET ME YoU A RADIO EXPERT? | | CONNECTIONS .. HERES YOUR TROUBLE Ll MAIL
FOOL OF MYSELF HEL® YOU IN THE FIRST LF. STAGE -- | LEARNED A COUPON &
WITH MARY THIS, TEST BEFORE | EVEN STARTED FOR A FREE |
THE COURSE, FROM A LESSON RIGHT
FREE LESSON THE AWAY /’

THANKS! | WAS JUST
A TINKERER A FEW
MONTHS AGO, BEFORE
1 STARTED THE N.R.L
COURSE - -BUT 3
AR.1'S %50-50 [“7
METHOD"GIVES A ‘Lp
FELLOW THE PRACTICAL o
KNOWLEDGE AND EXPERIENCE
TO BE. A SUCCESSFUL

ON, BiLL=+I'M SO GLAD
{ ASKED you To FIX
OUR RADIO! IT GOT
YOU STARTED THINKING
ABOUT RADIO AS A
CAREER, AND NOw
YOU'RE GOING AHEAD
50 FAST!

YES, OUR WORRIES
ARE OVER | HAVE
A GOOD JOB AND
THERE'S A BRIGHT
FUTURE FOR uUS

YOU CERTAINLY KNOW
RADIO. SOUNDS AS
BOOD AS THE DAY
| BOUGHT IT!

SQON | CAN HAYE MY
OWN FULL-TIME RADIO
REPAIR BUSINESS, OR BE
READY FOR A 600D JOB
IN A BROADCASTING STATION,
AVIATION RADiO, POLICE
RADIO OR SOME
OTHER, BL3Y 1
RADIO FIELD .

VM CONVINCED NOW
THAT THE N.R.1. COURSE
IS PRACTICAL AND
THOROUGH. I'LL
ENROLL NOW. THEN
10AN MAKE EXTRA
MONEY FiXING
RADIOS IN SPARE
TIME WHILE

You Bulid These and Other Radio Clrcults
with 6 BIG KITS OF PARTS | SEND YOUI

By thetime ﬁ:'va conducted 60 sets of Experi-
ments with Radio Parta 1 supply, made hun-
dreds of measurements and ndﬁatmenu, you'll
have valuable PRACTICAL Radio experienca
for a good full or part-time Radio jobl

[ I will send you a Lesson on
Radio Servicing Tips FREE

TO SHOW HOW PRACTICAL IT IS
TO TRAIN AT HOME FOR

GeOD JOBS IN RADIO

1 want to give every man who's interested in Radio,
either professionally or as a hobby, a copy of my
Lesson, “Radio Receiver Troubles—Their Cause and
Remedy”-—absolutely FREE! It's a valuable lesson.
Study it—keep it—use it—without obligation! And
with it I'll send my 64-page, illustrated book, “Win
Rich Rewards in Radio,” FREE. It describes many
fascinating jobs in Radio, tells how N.R.I. traing you
&t home in spare time, how you get practicel experi-
ence with SIX BIG KITS OF RADIO PARTS I send.

SUPERHETERODYNBEB
CIRCUIT (right) Preselec-
tor, oscillator-mixer-first de-
tector, i.1. stage, diode detec-
tor—a.v.c. atage, audio stage.
Bring in local ard distant
stations on this circuit you ’
build yourself! e

MEASURING INSTRUMENT (above)
you build early in Course. Useit in practi-
cal Radio work to make EXTRA money.
Vacuum tube multimeter, measures A.({,
.C., and R.F. volts, D.C. currents, re-

sistanoe, recefver output,

. This“Sample” Lesson will show you why the easy-to- / \

grasp lessons of the N.R.I. Course have paved the way A. M, SIGNAL-GEN- |
b to good pay for hundreds of other men. I will send it A ERATOR (left) bufld
to you withoat cbligation ... MAIL THE COUPON! \ it yourselfl avides

amplitude - modulated

Future for Teatned Men is Bright in meke EXTRA monos fxink Radios signals for test end
spare tdme while leerninz. Yeu LEARN o [ en urposes.
Radic, Television, Electronics p"“m:l from my ecab¥-to-krasp Lessons— Givavalmbleppr:pcdoel

%e Radio Repalr busimess {2 beoming PRACTICE what yeu jcarm by bullding real
ROW. There i3 good money flxing Radies Radio Oircuits with the six kits of Radlo
I your sparo tims or own full time busi- parts I scnd—USE your knowladge to male
. And trained Radio Techniclons also EXTRA money whilo getting ready for a good
find good pay apportuntiics In Police, Avia- tull time Radio fob,
aad Marina Radfo. in Broadeasting,
Manufecturing. PubHc Address werk, Find Qut What N.R.I. Can De fot YOU

otc. Think of the boom coming that new

" ooriailit wlih’ Tl S0 PR e parn bk 101 pasked ¥ 1ats | WATIGRAL RADIO INSTITUTE, Wammre
t3 aTo apatlable to the Publicl Qet about opportunitles for you. Read the detslls l . eten 8, D. C.
into Radlo NOW. wbout my Courze. Resd letters from men 1 ' Mail me FREE, without obligation. Sample Lesson and 64-page bpok
Many Beginners Soon Make §5, $18  {oinol teiting what they are dolns, carning | 3 o 0 e it Diatnly Y oo Hlectronien. (o
& 1t on a penny Dostal.—J, E. SMITH. Pm!dent, I I
P mebplleg bl POM S <ol T e
THA MO JOB BHEETS tc help you ' ’ l T = o os p0 000 8~ S DY PR '
Our 32nd Year of T’a'nln‘ Men for Success in Radlo I AQATEEE. 5.0 tu s smmiamiomais seamramare mp sre oo 66 0§ TOTEECT 0w oWE 08T WS G l
| My Radio Course Incfudes Training in I QUY oot Zone....... Bate......... uxi l
TELEVISION - ] O1Ir you are s war veteran. check here
—_— e L—————————_—_———J
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TYPE BT INSULATED METALUZED ond
TYPE BW INSULATED WIRE WOUNDS
« s« the perfect combination.

POWER WIRE WOUNDS...rugged,
moishwe proof. completsly dependable,

—y

POWER RHEOSTATS (ubove), Pre-
¢isions, Wire Wound Controls, Bleeders,
Non-inductive Wire Wounds, etc. (be~
low)~~for many service needs.

The IRC Cextary Line is a commonsense selection
of the controis you need for compiete service

The controls in the IRC Century Line
were carefully selected after exhaustive
study of IRC sales records and of the
tequirements of receivers and equip-
ment now in use.

These studies showed that the num-
ber of types previously listed could be
reduced considerably, yet give ade-
quate coverage. But it also proved that
reducing the number of available types
to anything /ess than the 100 now
comprising the Century Line, would
make the service engineer's replace-
ment problem extremely diffcult.

On that basis, we established the
Century Line—not too many, not too
few—burt just right to give you
properly designed, easily installed con-

trols for the widest variety of replace-
ment needs.

Best of all, it’s nof necessary for you
to actually stock all the 100 Century
Line types! We recommend you main-
tain a2 minimum stock of at least the
18 Type D Controls listed on page 6
of IRC Catalog #50—they’ll handle
87% of your replacements—and you
can depend upon your IRC distributor
for other types, as required.

And don't forget, only IRC controls
give you such quiet, smooth, depend-
able performance! . .. because they're
the only controls with the famous
IRC Metallized Element, the Five
Finger Contactor, and the Silent
Spiral Connector!

YOUR IRC DISTRIBUTOR is the man to know when

you need any fype of resistor... there is an IRC resist-
ance unit for almost every servicing requirement. Ask
him for your copy of IRC Service Catalog #50.

.8 4

FOR BETTER-THAN-STANDARD QUALITY... SZawdardize on
INTERNATIONAL RESISTANCE CO.

Dept. 25-E 401 N. BROAD ST., PHILA. 8, PA.

Canadion Licensee: International Resistance Co., lid., Toronto

MAKERS OF MORE TYPES OF RESISTANCE UNITS, IN MORE SHAPES, FOR
MORE - APPLICATIONS, THAN ANY OTHER MANUFACTURER IN THE WORLD.

518 RADIO-CRAFT for MAY, .194%
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Ylee Vew Model Cr4-11

SIGNAL TRACER

Simple to operate
... becavse it has only
ONE connecting cable-

NO tuning controls!

Introduced in 1939-1940 Signal Tracing, the
“short-cut” method of Radio Servicing
quickly became established as the accepted
method of localizing the cause of trouble in
defective radio receivers. Most of the pre-
war testers (including ours) were bulky
requiring a number of connections before
the unit was “set for operation” and in-
cluded a tuned amplifier which had to be
“retuned” to compensate for signal shift.
The new model CA-11 affords all the advan-
tages offered by the pre-war models and only
weighs 5 lbs. and measures 5” x 6” x 7". Al-
ways ready for immediate use without the
necessity of connecting cables, this amaz-
ingly wversatile unit hzs NO TUNING
CONTROLS.

Essentially “Signal Tracing” means follow-
ing the signal in a radio receiver and using
the signal itself as a basis of measurement
and as a means of locating the cause of trou-
ble. In the CA-11 the Detector Probe is
used to follow the signal from the antenna
to the speaker—with relative signal intensi-
ty 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.

?eatateﬁ
% SIMPLE TO OPERATE-—only 1 connecting cable— % COMPLETELY PORTABLE—weighs 5 Ibs. and
NO TUNING CONTROLS. measures 5”x6”x7”.
% HIGHLY SENSITIVE—uses an improved Vacuum % Comparative Signal Intensity readings are indicat-
Tube Voltmeter circuit. Tube and resistor-capacity ed directly on the meter as the Detector Probe is
network are built into the Detector Probe. moved to follow the Signal from Antenna to Speaker,

% Provision is made for insertion of phones.
Please place your order with your regular radio parts jobber. If your local jobber cannot supply
you kindly write for a list of jobbers in your state who do distribute our instruments, or send your ,5
order directly 1o us.
@

The Model CA-11 comes housed in a heautiful hand-rubbed wooden cabinet. Complete with
Probe, test leads and instructions. NET PRICE

e TN .

{iSUPERIOR INSTRUMENTS CO.

DEPT. R 227 FULTON STREET NEW YORK 7,N. Y.

RADIO-CRAFT for MAY, 1946 519
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With direct mail, you can multiply the
prospects who come to your door—bring
in new customers to keep your business
and your profits steadily growing. Ray-
theon Bonded Electronic Technicians have
a big story to tell —and have effective self-
mailers to tell that story to the public.

These, direct mail pieces are only a part

of the broad program of selling helps

made available only to Raytheon Bonded

Electronic Technicians. Bonded service

means better customer relations. For full
* details to qualify, see your Raytheon
distributor today.

ANOTHER REASON
WHY IT PAYS TO
QUALIFY AS A
RAYTHEON BONDED
ELECTRONIC
TECHNICIAN

RADIO RECEIVING TUBE DIVISION
NEWTON, MASS. » NEW YORK « CHICAGO
520 RADIO-CRAFT for MAY, 94¢
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S ol
Hsupply @

LET ME TRAIN YOU

# >, for RADIO ELECTRONICS & TELEVISION

FULL RADIO SET

for SIMPLIFIED INSTRUCTION — PRACTICE & TESTING

Beginners Learn FAST

START NOW ! Big Developments B

Ahead in F. M., Radar, Television' ¥

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

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
method of all to fix in your head Per-
manently the essential money-making
Radio knowledie. The offer I make you
here is the opportunity of a lifetime.
I’ll prepare you e.nsn]y and quickly for
a wonderful future in the swiftly ex
panding field of Radio-Electronies IN-
CLUDING Radio. Television, Frequency
Modulation and Industrial Electronics.

wise] NOW'S the time to start.
Opportunities ahcad are tremendous! No
previous experience is necessary. The
Sprayberry Course starts right at the
beginning of Radio. You can't get lost.
It gets the various subjecls across in
such a clear. simple way that you un-
derstand and remember. And, you ean
master my entire course in Your gpare
time . . . right at home.

You Do Practical Experiments

There’s only one right way to learn
Radio Electronics. You must get it
through qlmphﬁed lesson study combined
with actual ‘“shop™ praectice under the
personal guidance of a guaiified Radio
Teacher. It's exactly this way that
Sprayberry trains You . . . supplying
real Radio parts for learn-by-doing cx-
perignce right at home. Thus, you learn
faster, your understanding is clear-cut.
¥’ll Show You a New, Fast Way to Test
Radlo Sets Without Mfg. Equipment
The very same Radie Parts I supply
with your Course for gfaining pre-ex-
perience in Radie Repair work may be
adaPted throuzh an exclusive Sprayberry
wiring procedure to serve for complete,
fast, accurate Radio. Receiver trouble-

-~

et

shooting. Thus, under Sprayberry meth-
ods, you do not have one cent of outlay
for manufactured Test Equipment.

Succeed As a Radio-Electroniclan

My training will give you the broad.
fundamental principles so necessary as
a background, no matter whieh branch
of Radio you wish to specialize in. |
make it easy for you to learn Radio Set
Repair and Installation Work. | teach
you how to install and repair Electronic
Equipment. In fact. you'll be a fully
qualified RADIO-ELECTRONICIAN,
equipped with the skill and knowledge
to perform efficiently and to make a
wonderful suecess of yourself.

Read What Graduate Says
4‘One Job Nets About $26.00"

“Since last week I fixed 7 radios, all
good-paying jobs, and right now I am
working on an amplifier system. This
job alone will net me about $26.00.
A3 long as my work keeps coming
in this way, 1 have only one ward
to say and that is. ‘Thanks’ to my
Sprayberry training, and I am not
afraid to boast about it."—ADRIEN
gf.N AMIN, North Grosvenordale,
nn

DON'T PUT IT OFF!

Get the facts about my training—
now! Take the first important step
toward the money-making future of

explained in my big, illustrated
FREE Cataloz which comes to you
along with another valuable FREE
book you'll be glad to own,

MAIL COUPON AT ONCE!

RADIO-CRAFT

for

MAY,

1946

| |
]
[ ]
]
n
[ ]
[ ]
[_]
your dreams. All features are fully Wl >
[ ]
[ |
]
]
[ |
&

FREE BOOKS |

"How To Reod Rodie Diogrems and Symbols"

Here’s a valuable and wonderfully complete new
book which explains in simble, non-technical English
how to read and understand any Radio Set Diagram.
Provides the quick key to analyzing any Radio circuit.
Includes translations of all Radio symbols. This in-
structive volume is yours for the asking—without
oblization. Send for it AT ONCE. and along with it
I will send you another big
free book, deseribing in com-
prlete, interesting detail my
Radio-Electronic training.

RUSH
COUPON |
for BOTII =4 <o}

SPRAYBERRY ACADEMY OF RADIO
F. L. Sprayhberry, President
Room 2056, Pueblo, Colorade

FUECTRONICS o TETEY STON. "und iy e REan” RADIO

BIAGRAMS and SYMBO

NaMO +.iecssasaiioriasionssessssresnssarosstscaascacsacsane AfBio. ..y

T 1o [T R ey - Bt SRPISRPPIN S OO0 CRI0Cot o0 L0006 00600 9030 CI0C000 oy
vesanav States el

{Mat1 In envelope or Paste on ‘penny posteard)
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v anp POPULAR ELECTRONICS ¥

. Incorporating
SHORT WAVE CRAFT TELEVISION NEWS
RADIO & TELEVISION

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

I. QUEEN, Editorial Associate

ELMER FULLER, Shortwave Editor
A. PASCALE, Production Manager

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

v

IN THE NEXT ISSUE

Modern Television Course
High-Fidelity BC Tuner

A 5-Tube Superheterodyne
Hum Level Reduction

4

Published by Radecra’t Publications, Inc.
Publication Office: 29 Worthington Street,
Springfield 3, Mass.
Editorial and Advertising Offices: 25 West
Broadway, Tel. RE 2-9690, New York 7. N. Y.
Chicago Advertising Office: Radio-Craft, 308
W. Washington Street. Suite 1413, Chicago 6,
11!. Tel. Randolph 7363.
Cleveland Advertising Office: 405 Erie Bldg.,
Cleveland, Ohio. Burdette Phillips, Manager.
Tel. Main 9645,
Los Angeles Advertising Office: 606 South
Hill Street, Los Answeles 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.
RADIO-CRAFT is published monthly on the
25th of the month preceding that of date.
Subseription rates: United States and pos-
seseions, Mexico, Central and South American
countries, $2.50 a year, $4.00 for two years,
$6.00 for three years. Canada, $3.00 & Year,
$5.00 for two years, $7.50 for three years.
All other foreign countries, $3.25 & vear,
$5.50 for two Years, $8.26 for three vears.
Special rates for members of the Armed
Forces in U. S., or those addressed by A.P.O.
or F.P,O0. 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, 29 Worthington St., Springfield 3,
Mass.

¥

Notice of CHANGE of ADDRESS should
reach us at Ieast one month in advance. When
ordering a change, please furnish an address
stenicil impression from a recent wrapper if
vou can. Address changes cannot be made
without the old address as well as the new.

¥

Foreign Agents

London—Atlas Publishing _and Distributing
Co., Ltd., 18 Bride Lane, Fleet St.. London,
EC. 4

Melbourne—McGill's Agency, 179 Elizabeth
St.. Australia.
v

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

Copyright, 1946, Radcraft Publications, Ine.

RADCRAFT PUBLICATIONS, INC.:
Hugo Gernsback, President
Maj. M. Harvey Gernsback, Vice Pres.
G. Aliquo, Secretary
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Our cover this month illustrates one of radio’s uses
of electronic apparatus in its own industry. The
RCA Antennalyzer speeds up design of multi-unit
antenna arrays, performing intricate calculations
and throwing the result in graphic form on the
screen of the ‘cathode-ray oscilloscope at left.


www.americanradiohistory.com

WE HAVE WHAT YOU WANT!

The new Concord Catalog displays the most
comprehensive stock in years! All well-known,
standard lines are fully represented. Equipment—
accessories—parts for all radio and electronic use
...for building, repair, maintenance...for engineer,
amateur, serviceman, soundman, retailer . .. com-
plete lines of tubes, instruments, tools, speakers,
condensers, resistors, relays, etc... PLUS a radio set
depariment offering latest postwar models...PLUS
the exciting line of MULTIAMP Add-A.Unit
Amplifiers offering many innovations in public
address units obtainable only from Concord.

y &4 1
RADIO CORPORATION

LAFAYETTE RADIO CORPORATION

ATLANTA 3

2GS Peachtree Street

CHICAGO 7

901 W.Jackson Bivd.

RADIO-CRAFT MAY, 1946

for

Your copy of the complete, new Concord Catalog
is ready! It offers you the latest, greatest selection
of guaranteed quality RADIO SETS, PHONO-
RADIOS, RADIO PARTS, TEST INSTRUMENTS,
BOOKS, TOOLS, AMPLIFIERS AND ACCESSO-
RIES, AMATEUR KITS AND SUPPLIES, ELECT-
RONIC EQUIPMENT...page after page of post-war-
engineered equipment and parts you have long been
waiting for. All standard, top-quality lines. Thousands
of items. Moaey-saving prices. And fast service, direct
from our two centrally located warehouses jn CHI-.
CAGO and ATLANTA.

See the first peacetime line of Concord Radio Sets in
new, modern cabinets with a host of post-war fea-
tures. See the thrilling 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 equip-
ment and parts...see them in the new, comprehensive
Concord Catalog, just off the press.

Your copy is ready...and it’s FREE. Rush coupon today.

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

CltY sy oams oy B s s bwm mo oo m o cmami ICC a» v nsmpissns spanss Fngwaredl
-----------------------------------..--.--J
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CONCORD RADIO CORPORATION
901 W, Jackson Blvd.

Dept. RC-56, Chicago 7, I1l.
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OL’ PROF. SQUEEGEE DID THE JOB

n
p : . gl 10
Professor Oswald Z.Squeegee ispeeved. this £000 N or paused FXE L e der had eeB TEROT T L the other
v The Pr ot sn ers 1y. Then fully afret OF but 1 didn't
op: B - ously+ wlly ~but "
Extracts from a recent letter carefully for s “::;:‘ ot chewed it YO bty Vsmshed et A northe ATy
mis d continue™ rob# thst he .
typed on asbestos paper and perfumed :{eﬂed is theos 309 200 o know BV P e of condenstt 1 T he Atom b“ Cnder the scsie of
H 1 g 3 2 w, 8% L Teas IR L Sure ccing 8
with brimstone follow: "Listen here, you The AO® 2011 it mati=t: E Ly indivisi®le connecied— *"‘(‘u’:;om“ perfectly- s

jerks. Isn't it about time | got credit as
the first man, or reasonable facsimile
thereof, ever to smash the Atom? Blow
‘the dust off your files and you'll find |
did the job way back in 1940 long
before most folks even knew an atom
from a dehydrated potato..."

And ol' Prof. Squeegee is right! Here-
“with is reprinted the Sprague advertise-
ment of almost six years ago wherein
mention was first made of his startling
achievement. Credit where credit is due!
[NOTE: Sprogue Atoms ore even better today

than whep Prof. Squesgee performed the now
famous experiment. Would he occept a chollenge

PRODUCTS COMPANY

s I R n G U E NORTH ADAMS, MASS.

JOBBING DISTRIBUTING ORGANIZATION FOR PRODUCTS OF THE SPRAGUE ELECTRIC CO.
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ELECTRONICS DeFOREST'S
MODERN'‘A-B-C’’wAY

Plan your future the way business men do: Watch the headlines!
Pick a field that’s “in the news”—one with many opportunities
for interesting, PROFITABLE EMPLOYMENT or a good
chance for establishing a BUSINESS OF YOUR OWN with
little capital. Pick a field that offers » variety of interesting oppor-
tunitics—a field with one of America’s most promising futures . . .
and see how you may MAKE YOUR START TOWARD A
PLACE IN THIS FIELD BEFORE JOB COMPETITION
BECOMES ACUTE. Write for DeForest's Big, Free, Hlustrated
Book—*VICTORY FOR YOU.” Learn how DeForest’s prepares
ou at home, in your leisure time—without interfering with the
work you are now doing—then helps you make your start in
the vast BILLION DOLLAR Radio-Electronics field.

] You Get EMPLOYMENT SERVICE

e Y R40io oy
S“““““\v\;\\w POISED £az Tﬁ

- . ﬁt b/
S— DeForest’s Employment Service offers you the advantage of long

(= , and favorable contacts with some of America’s foremost Radio-
e | [ Electronics concerns. “VICTORY FOR YOU” tells you how
" this Service has helped many to their start in Radio-Electronics.
= ‘ . You'll see how DeForest students and graduates are prepared

to win and to hold good paying jobs—how DeForest students
start businesses of their own with little, if any, capital.

4 L A y”
You “LEARN-BY-DOING DeFOREST'S WELL-ILLUSTRATED

at Home with Practical Equipment | TraiNiG 1IN

CLUDES IN- LOOSE-LEAF LESSONS

Enjoy a “Home Laboratory.” DeForest’s provides 8 BIG KITS STRUCTION IN
OF RADIO ASSEMBLIES AND PARTS to give you valuable MOTION PIC- | DeForest’s provides 90 loose-leaf lessons pre-
practical experience at home. Build modern Radio Receivers and TURE SOUND | nored ypder the supervision of the man often
Circuits that operate. Build Electric Eye Devices, an Aviation EQU“;“{)EN}IQ"I‘, referred to as the “Father of Radio”—Dr. Lee
Band Receiver, a Public Address System, a Wireless Microphone ¥E‘}.EVISION DeForest, inventor of the Audion Tube, and
and numerous other fascinating experiments—in fact, 138 in all, *** | holder of over 300 important patents. . ., ACT
in your spare time at home. NEW colorful Kit Supplement tells PROMPTLY! See how you can learn Radio the
you about DeForest’s “Home Laboratory,” and hpw you use modern A-B-C DeForest’s way—by
valuable Radio parts and sub-assemblies to get rea) practical  Reading . . . by Doing. . .by Secing at
experience as you learn. Home. Mail coupon Now! ; W_““.' d

Home MOVIES Help You DEFOREST’S

Learn FASTER...EASIER
TRAINING INC., Chicago, III.

With DeForest’s, you use a genuine DeVRY 16 mm. Mo-

tion Picture Projector and exciting training films to help

you learn some of Radio’s fundumnentals FASTER . . . DeFORESTS TRAINING, INC
2533-41 N. Ashland Ave., Dept. RC-C5

Chicago 14, Illinois, U. S, A.

EASIER. SEE what happens inside of many
Send me both your big book “VICTORY

circuits you are working on. SEE how electrons
function. SEE how RADIO waves

FOR YOU” and Kit Supplement, showing

how I may make my start in Radio-Elec-

are changed into sound. Get De-
tronics with your modern A-B-C home training plan. No obligation.

Forest’s big, free book! Use it as I
a key to show you the way to I
Radio-Electronics job opportuni-

ties of today and tomorrow—the op- =

portunities the headlines tell about. Neme = = 00 Ags
Address__ ipt.
SEND FOR FREE BOOK City Fone. State
- o SUPPLEMENT TODAY! = if_undcr 16, check here for apecial O If a discharged veteran of World
4 information. War IL, check here.
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@ A "SEARCHLIGHT” TO
FOCUS RADIO WAVES

In the new microwave radio relay
system between New York and Boston,
which Bell Laboratories are develop-
ing for the Bell System, giant lenses
will shape and aim the wave energy as
a searchlight aims a light beamn.

This unique lens—an array of metal
plates —receives divergent waves
through a waveguide in the rear, As

they pass between the metal plates
their direction of motion is bent. in-
ward so that the energy travels out as
a nearly parallel beam. At the next
rclay point a similar combination of
lens and waveguide, working in re-
verse, funnels the energy back into a
repeater for amplification and re-
transmission,

A product of fundamental research
on waveguides, metallic lenseswere first
developed by the Laboratories during

4 I'I I'.
1 |"”

ll I‘ ‘“

4w 114‘..1:1.!"
Vel 0933000 Y 24w

the war to produce precise radio beams,

This “searchlight” is a milestone in
many months of inquiry through the
realms of physics, mathematics and
electronics. But how to focus waves is
only one of many problems that Bell
Telephone Laboratories are working on
to speed microwave transmission. The
goal of this and all Bell Laboratories
rescarch is the same —to keep on mak-
ing American telephone service better
and better.

BELL TELEPHONE LABORATORIES

Research and Development in Telephony * Telegraphy * Television ¢ Wire Transmission ¢ Radio ¢ Aided by Physics ¢ Chemistry ¢ Acoustics * Mathematics
Electronics. * Metallurgy * Magnetics * Microchemistry * Electron Dynamics * Spectroscopy * Vibration Mechanics * Stafistics © Crystallography
Fundamental Studies in Speech and Hearing * Lubrication * Contact Alloys * Electrical Measurements * Corrosion and Decay * Quality Control
Design of Antennas * Cable * Capacitors * Coils * Cords * Dials * Microphones * Networks * Outside Plant Apparatus * Resistors ® Vacuum Tubes
Circuit and System Design for Crossbar * Panel * Step-by-Step * Monual * Amplifiers * Modulators ¢ Oscillators * Repeaters * Gain Control
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Grasp the N

ELECTRON

EW OPPORTUNITIES in

ICS AND

' TELEVISIONNOW/

MODERN ELECTRONIC
LABORATORY FOR YOU
T0 USE AND KEEP

The vary essence of National Shop meth-
od Home Training is EXPERIENCE. You
get the actual experlence by working with
modern Radlo and Elcctronic squinpment—
bullding eircuits and Instruments. You may
ulld 8 fine. Jong _distance MODERN
SUPERHETERODYNE. signal generator,
miniature radio transmitter, audio oscil-
lator—many other full sized, actual, oper-
ating pleces of equ.pment and Instruments
—conduct catheds ray and hundreds of
other experiments. This exPerimental labor-
atory work advantes with your training and
you acetually learn by dolnz. Send the cou-
pon and get the full detalls of how such
an offer can be made.

Get one of the thousands of NEW
JORS that demand now teehniques and
methods 1n modern radlo. Get your
share of the: NEW BUSINKSS that
Servicing the new sets and equipment
demands. Experls agree that Radio
Televislon and Electronics presents the
next great Industrial boowm!

a 2-billon doilar a year huslness. No
onc knows yet how great the Televlslon
market will be. Electronics touches
almost every walk of lfe—In Industry
and in the home.

Mail the coupon below for a list of
the Ereat opportunities In this flold—
today and In the near future.

Get the Proper Tralning

The good jobs in Radle Electronles
now po to the men who are equipped to
handfe them, It takes trailning and ex-
perlence. Natlonal Schools, one of the
oldest and best established technical
trade schools in the country, makes it
pogsible for you to get this training
and exPerloncs right In your own home
IN YOUR SPARE TIME.

Learn right! Get
the latest short

cuts, trade secrets,
straight information.

National Shop Method Home
Tralning wins good jobs, In-
dependence and securlLy quick-
ly. Take the word of Na-
tional men who have estab-
lished reeords In their favorlto
Itadlo, Televislor, or other
hranches of Electronics:

Joseph Grumich,
Lake Hiawatha,
New Jersoy
writes: *'My lat-
est offer wag §5,-

See What National Training
Has Done For These Men!

. . . Keep up the good work.”’

Rohert Adamsen.
Kearney, Nebras-
ka, National RS

From 0. K, Ivey,
Washington,
D. C.. comes this
endorsement;  *'1
helleve Natlonal
ofers thebest
course to be had

National

experience.

Schools.

By a Great Established Resident School

Natfonal maintaing one of the big-
kest resident tralning sheps and lab-
oratories in the Unlted States where
instructors, scientists and engincers are
worklng constamtly to improve and ad-
vance training mietlieds, SO MISTH -
OD HOME TRAINING Is a logleal
extension of this braciical system.

FREE lesson that shows you how

Radlo 1s expanding farther  and practical and systemntic—how sound,
faster thab ever with greal improve- simple and easy this new training
mnents In aeception. Radar 15 already method is will be sent you without

obllgation. You tay keep and yse this
lesson as you see ft. FIII out and mail
the coupon below.

Investigate this Propesition
Where do you stand today in modern

TURN YOUR INTEREST IN  indusirial progresss.\What Jocs the fu-
RADIO INTO A _CAREER TH{\T ture lhold lmr rytmi’ \'£ 1;»\1 yoursctlf
WILL ASSURE YOUR SUCCESS. thls opportunity., It nay never come

akaln.” With Natiopal training YOQU
GET AHEAD FAST—you may step
Into a good position or start & business
of your own, with }ttle or no capital,
even before you complete your National
course.,

Fit yoursell for a career of inde-
pendence. good carnings. a lifetime of
Buccess and security jn one of tho fast-
est growing flelds In the World, But
make up your own mind. Get the In-
formation first hand. Put your name
and address on the coupon and mail
It today.

- Get This Book

FREE

This big book presenis the
facts about the fleld of cleo-
tronies and your opportunitles
in It together with full infor-
mation about the advanced
National Tralnlng. Read it
and make up your own mind
that Natlonal * Training w.ll
eauip you for a great future.
No salesman will call or you
from WNational. The book is
FREE with your sample les-
son. Send the toupon or writs,

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA EST.19205

Dept. RC-5

{Mail in envelope or paste

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

Electronics;

Shop Method Home Training

FREE
LESSON

g.",ooto “;)1“1“"“’ f:;(ljouﬁf,;_h.:,s,;{(\:: = 4000 South Flgueroa Street, Los Angeles 37, California on nenny post card)
hoto &incer r j

- . . but I'm dofng well double pay as a | Mail me FREE the two hooks mentioned in Your ad including a samble lesson of vour course.
where I am now vnsng;zed I radio instructor 1 understand no salesman wili call on me.

am deeply Indebted to Na- ond 23 enginecr at Statlon

tional.”" KGFW. He writes: I am

broud of My National train-

f----h---

Here's 1 state- ing and appreciate the co- NAME .......... B a1y A D 5 o S e e Simie AGE. p=pbtiakoras

ment from R. R. operative spirit.”’

\Vﬂgll):’.lﬂlucnk-

roo" alio: “Due L I I A D ] e

to my tralning at Read what hundreds of other ADDRESS  ond blim s omia

Nnt!ons.'( 1 x;as enl,husla!l'ic r.“uganﬁsm—n“c

sclecte to In- written about Natlona fn-

6truct In the lrhoratory work ing. Send in ¥your coupon CITY Eadd dofkie di ok & & freaseeiaiciseseeersssesasass.s STATE. ... .. T et e .

of Navy and Marines.” today. Inciude Your zone number
------------------------------------------------
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"a .. zedimen: Here’s How Gapitol Radio
Can Prepare You Now for a Better
Job and a Secure Career in Radio-

CREI home study training in Practical Radio-
Electronics Engineering equips you with the a_bllity
to go after—and get—a better job in radio-engineer-
ing that offers security, advancement and importance,

We are now entering a period where employers
can once again afford to be “choosey” in selecting the
best-qualified men for the important jobs to be
filled.

In our proved course of home study training, you
learn not only kow . . . but why! Your ability to solve
tough problems on paper, and then follow with the
necessary mechanical operation, is a true indication
that you have the confidence born of knowledge . . .
confidence in your ability to get and to hold the type
of radio job you want.

CREI courses have been studied by more than
10,000 professional radiomen—so don't say YOU
haven't the time. CREI courses are designed to be
studied in the most crowded schedules—without in-

CRE| Training for Veterans is Approved Under the "G.L" Bill

CAPITOL RADIO Engineering Institute

E. H. RIETZKE, President

Dept. RC-5, 3224—16th Street, N. W., Woashington 10, D. C.

Branch Offices:

CHICAGOD (2). ILL.
30 N

YO CiTY
NEwl B @ . LaSalle St

70 Broadway

" add CREI Technical Training to |
Your Present Experience—Then
Get that Better Radio Job You
Want —More Money, Security!

SAN FRANCISCO (2),
CALIF.. 760 Market St.

4

terfering with your present work, yet helping you
as you progress lesson by lesson.

Now you can read what these typical CREI stu-
dents have to say. They are men who had the
initiative to get started on their own betterment
program toward better jobs and more money. You
have the same opportunity. It costs you nothing
but a moment’s time to send for complete details in
free book.

“] give CREI full credit for my securing the position as Asst.
Chief Engineer .. ."”
W. H. MEINERS, 420507

“In the past 7 months I have received 3 increases in salary and a
promotion that can be partly credited to CREI .. ."”
C. B, McKNIGHT, 401101

“There are mahy times
where what I am study-
ing in the course works
right in with the imme-
diate problems of my

job ..
C.L.CARPENTER, 411024

* WRITE
TODAY for
FREE
BOOKLET

“Your Opportunity in the
New World of Electronies”

If you have had professional or
amateur exberience—let us prove to
you that we have something you need
to qualify for a better radio job. To
help us to intelligently answer Your
inguiry—I'LEASE STATE BRIEFLY
YOUR BACKGROUND OF EX.
PERIENCE., EDUCATION AND
PRESENT POSITION.

SAN DIEGO (1), CALIF.
316 C Street

NATIONAL HOME STUDY COUNCIL @ NATIONAL COUNCIL OF TECHNICAL SCHOOLS IR
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RADIO INDUSTRY UNFAIR?

Faets in the case of Ex-Servieeman vs. Radio Manufacturer :

ceiving an increasing number of communications from

ex-servicemen who write bitter letters indicting the

radio industry—from manufacturer to distributor on
down—accusing it of unfair practices in shutting out serv-
icemen from sharing in the radio business, to which they
believe themselves rightfully entitled.

Many servicemen state that they sold their own radio
business, then went into the service, only to return and find
that they are now shut off from their former and other sup-
ply sources. Some state that upon returning home, they
opened a new store, or a new establishment, and since then
have fought a losing battle to secure representation for
some radio set or some radio supplies.

They wrathfully contend that they meet with no success
and that the usual answer is: “We are extremely sorry, but
we have no open territory at the present time, and cannot
open new accounts now.”

Naturally, the men cannot be blamed for voicing their
extreme annoyance at all this. Many state that they are
the holder of a Silver Star, Air Medal, Purple Heart, and
similar decorations, and they feel that the radio industry
has let them down badly. They usually end up by stating:
“What really did we fight the war for?”

Frequently the letters become extremely caustic, as has
been attested by a number which have been printed in
RaDI0-CRAFT'S “Communications” section.

It is not a simple matter to dispose of these letters with
a blanket answer, because most cases differ and no single
answer could possibly cover all of the different ones.

Unfortunately, many of the ex-servicemen who write
these wrathful letters are not quite fair themselves. In the
first place, many of the writers never had a radio set agen-
¢y before they went to war, and they, therefore, do not
understand the requirements of most radio manufacturers.

There is first the matter of credit. Radio set manufactur-
ers give agencies or dealerships only to those who are finan-
cially responsible, because the radio manufacturers do not
do a cash business. That means that the customer is usu-
ally billed on, say 30 or 60 days’ credit, as the case may be.
If the store proprietor has no financial rating, the manufac-
turers naturally will not be inclined to extend credit. That
is true in every line.

The ex-serviceman appreciates the fact that just because
he served his country, and served it well, it does not follow
that this entitles him to a financial credit if he has no estab-
lished credit.

We believe this to be elementary, but it is often lost sight
of. We know as a fact that many ex-servicemen, who had
been in the business before, and who had a credit standing
previously, find little difficulty in re-establishing themselves
with their old suppliers. It is when a new man, who had
no previous credit standing, comes along that the difficulty
begins.

Not so Tong ago we investigated a deserving ex-service-
man who had written in to us in a similar vein as that point-

For 2 number of months now, RADIO-CRAFT has been re-

ed out above. He, too, bemoaned the fact that he could not.

RADIO-CRAFT for MAY, 1946

get an agency. We ascertained that this man did not have a
regular store, but was a radio serviceman. He owned a tiny
establishment and was strictly in the repair business be-
fore the war. He had never handled radio sets before. His
location was also against him because he was in a residen-
tial section where there are no stores. For this reason the
radio manufacturer could not grant a dealership to him.
This man’s credit standing, however, was favorably known,
and the set manufacturer suggested to him that if he could
open a new store somewhere near or in a business section,
where there would be a chance of selling quantities of sets,
they would be interested in granting a dealership. From
this it will be seen how difficult it is to judge such cases. No
two are alike.

Then once more, we must come back to what we said edi-
torially in our November issue—the approach of the ex-
serviceman to the manufacturer.

In that issue we stated that no manufacturer will pay
any attention to handwritten letters on blank sheets of
paper. It is a serious reflection on the ex-serviceman who
has not sufficient pride to get up a good letterhead and at
least keep up appearances. We find that many of the letters
which arrive here—and among these are the most bitter—
are badly composed and are rarely on a decent letterhead.
No one, therefore, could be surprised that radio manufac-
turers or their distributors pay scant attention to such un-
businesslike communications.

Some of the writers seem to have an idea that Rapio-
CRrAFT will always defend the radio manufacturer no matter
what he does. That, of course, is not based upon facts.

Unfortunately, it IS true that a number of radio manu-
facturers today have so much business that they can be
choosy. They usually are understaffed, and if some minor
clerk gets a letter which he does not consider of sufficient
importance, it may go unanswered.

On the other hand, it must also be admitted that deserv-
ing ex-servicemen, who have a satisfactory rating, have also
been turned down. Here the fault does not lie with the ex-
serviceman, but with the manufacturer. Unfortunately, too,
there are a number of unpatriotic radio manufacturers in
business, and they deserve severe censure. However, it must
be said that if the case of the ex-serviceman is intelligently
put before a higher official of 2 radio manufacturer the ex-
serviceman usually will get what he was after.

Just writing one letter does not turn the scales of success.
A personal caill may be necessary. There is also the tele-
phone. If the ex-serviceman uses his ingenuity and his re-
sourcefulness and can get the attention of a manager or
assistant manager, we feel certain that his cause will, in
most cases, get the attention that it deserves.

The ex-serviceman must understand that thousands are
fighting for the same thing that he is, and it is often quite
impossible for an official to know who is an ex-serviceman
and who is not. It is up to him to use sufficient pressure and
resourcefulness to make himself heard.

All of this, however, is only half of the story. What good

(Continued on page 559)
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BROADCASTING VIATHE MOON

from one part of the earth to another,
described in last month’s issue of Radio-
Craft (page 503) as a Gernsbackian
prediction from the year 1927, may
become a reality if a plan anncunced
last month by Federal Telephone and
Radio Corporation is put into effect.
Scientists of that company consider the
establishment of communication between
distant points on the earth by using
the moon as a reflector “entirely feas-
ible in the not-too-distant future.”

It is obvious that a transmission
emanating from any point, beamed at
the moon and reflected back to the
earth, would strike all points on the side
of the earth turned towards the moon
with substantially equal intensity. Since
the radio waves strike the receiver from
above, natural obstacles between the
transmitter and receiver would have no
effect. Therefore, the blocking action
of the curvature of the earth, moun-
tains, cities and other obstacles to high
frequency line-of-sight transmission
will be eliminated.

The range of a powerful television
broadcasting station would be hemi-
spheric. Reception of American tele-
vision broadcasts would be equally good
throughout South America, Canada
and Alaska, as well as Europe and a
large part of the Pacific. The only re-
‘quirement would be that the receiver
be within sight of the moon at the same
time as the transmitter. More remote
stations would therefore, have less
available time for reception, "and the
maximum operating time for any sta-
tion would be 12 hours per day and
regularly changing. This is a factor with
.which radio and television have not
heretofore had to contend.

The advantages of moon-reflected
transmission would be manifold, espe-
cially those due to the use of very high
frequency transmission allowing for a
considerable number of channels. At
present the band width of the receiver
is narrow, thereby limiting the trans-
mission to code messages, but probably
future developments will overcome this
disadvantage, when higher power trans-
mitters become physically and econom-
ically feasible. Fantastic developments
may then enter the realm of reality.

‘530
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FM DX RECORDS were hung up dur-
ing a contact last month between an
electric power company station in Win-
nipeg, Canada, and an ensign on the
USS LC1 1000, at the time 200 miles
south of Jamaica.

A long conversation was carried on
without difficulty over this distance,
which is more than 2500 miles. More
remarkable was the fact that the set
used on shipboard was a low-power
Navy portable with a normal range of
approximately 15 miles. The Winnipeg
station was a larger unit used to com-
municate with outlying power stations
as well as with service and repair
cars.

“NUCLEAR NONSENSE"” was the
description applied last month to the
popular idea “that atomic energy will
presently displace all other known
sources of power,” by H. C. Meyer,
president of the Foote Mineral Co. The
energy is there, he stated, but in the
light of our present knowledge, like the
gold in seawater, it costs more to get
it out than it is worth.

A second fallacy attacked by Mr.
Meyer was the supposition that secrecy
concerning atomic power can be main-
tained by legislative action. “It is utter
nonsense for any group or nation to
attempt to control the knowledge of
atomic energy developed during the
war,” he said. “Explosive atoms and
explosive ideas cannot be imprisoned or
outlawed by government edict.”

AMATEUR CONTACTS on the mi-
crowave bands were reported last month.
Amateurs W6BMS and W2LGF, using
the 52560 to 5650 megacycle band, were
able to establish contacts over a distance
of 31 miles. This is the first reported
use of these bands by anyone other than
military and commercial services.
Parabolic reflector antennas and Klys-
tron tubes were used in the apparatus.

Signals transmitted
from a single point on
the earth would be re-
flected back from the
moon in & broad wave
which would almost
cover a hemisphere.
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THE MEDAL FOR MERIT was pre-

sented last month to Brigadier General
David Sarnoff, RCA’s president, by
Major General H. C. Ingles, Chief Sig-
nal Officer of the Army, who represented
President Truman at a presentation
ceremony held at Radio City, New York.

General Sarnoff was previously
awarded the Legion of Merit on October
11, 1944, for ‘‘exceptional meritorious
conduct in the performance of outstand-
ing service” when he was on military
service overseas. The present decoration

Maj.-Gen. H. C. Ingles and.Brig.~Gen. Sarnoff.

was a tribute to his civilian activities as
head of a great radio corporation. The
citation, signed by President Truman,
said (in part): Mr. Sarnoff placed the
full resources of his company at the dis-
posal of the Army whenever needed, re-
gardless of the additional burden im-
posed upon his organization. He en-
couraged key personnel to enter the
service, and at his direction RCA engi-
neers and technicians rendered special
assistance on numerous complex com-
munications problems. He fostered elec-
tronic advances which were adapted to
military needs with highly beneficial re-
sults. The wholehearted spirit of co-
operation which Mr. Sarnoff inculeated
in his subordinates was of inestima-
ble value to the war effort.

HAM STATIONS are again being
licensed, it was announced last month
by the American Radio Relay Leaguc.
The FCC has resumed licensing of am-
ateur radio stations after suspending
this service at the outbreak of the war.

Prior to Peayl Harbor, therc were
60,000 amateur radio station licenses in

" the United States. It is estimated that

this number will increase to 250,000 in
the next five years due to the upsurge of
interest in amateur radio¢ communica-
tion created by the war.
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PLANE-BORNE TELEVISORS were
valuable as reconnaissance agents in the
Pacific struggle, it was revealed last
month at a Navy demonstration at
Anacostia, D. C. Two types of televisors,

L

The compact

Ty, LS
"Block" camera unit out .of
its base.

Official Navy Photo
Scene on the Potomac ‘televised from a plane.

the “Block” and “Ring” systems, were
demonstrated.

The Block transmitter is a camera
weighing only 75 pounds, and is de-
signed for short-distance work. The
Ring transmitter is a larger unit, de-
signed for long-distance work, uses tweo
cameras, weighs upward of 500 pounds,
and is capable of high-quality television
production. In tests over Washington
last year, Ring transmitted excellent
images over a 200-mile radius from
an altitude of 22,500 feet. Even at dusk,
it was possible to observe movements
of traffic and recbgnize landmarks with-
out difficulty.

Wartime use of thé two systems in-
cluded as ‘“eyes” in remote-controlled
planes, flying bombs and “crash” boats;
observation of gunfire, mapmaking and
general reconnaissance work; transmis-
sion of messages, maps and charts, be-
tween ships or aircraft.

Planes transmitted from 6,000 feet
views of Baltimore and other 'scenes
(one of which is reproduced here) to
Navy and Press representatives at the
Naval Air Station in Anacostia. With

RADIO-CRAFT for MAY,

ten channels an equal number of planes

can transmit ten similar views of a

battlefront to screens -at a General
Headquarters, giving staff officers a
complete view of the scene. (The pic-

_ ture is reminiscent of one pictured in

The Exzperimenter for November, 1924,
in which Hugo Gernsback envisioned a
six-panel screen, on which Army officers
would view television images from each
of the six cardinal directions, mean-
while directing the plane by radio.con-
trol. Both the television and the radie
control features were actually used dur-
ing the later stages of*the recent war,
press representatives were informed.)

Brigadier General Sarnoff, president
of RCA, which developed the system in
cooperation with the Navy, predicted

| wide peacetime use for the equipment.

Among other~ applications, he pointed
to: revolutionary television news cover-
age over short and long distances from

¢ cars, boats, planes-and helicopters; safe-

guarding the lives of test pilots by re-
placing them in experimental planes
where there is a risk element; trans-
mission of terrain images to incoming
planes (or ships) whose pilots might be

unfamiliar with the region; industrial

applications as watchers where peril
from heat, chemical or radioactive proc-
esses or other causes would render hu-
man observation impossible; and ex-
ploration, either over hazardous terrain
or deep beneath the ocean surface.
This. latter application is adapted to

recovery of sunken treasure at depths

too great for divers, or for monitoring
machines working under water.

MESONS produced artificially for the
first time in a laboratory were an-
nounced last month by General Electric
engineers. Using X-rays. from the com-
pany’s new 100,000,000-volt betatron,
physicists have succeeded in producing
this short-lived particle heretofore
found only far above the earth’s sur-
face. The betatron has opened to science
a new energy range, between 40 and 100
million volts.

The meson, hitherto known only
through cosmic ray studies, is a particle
considerably: more massive than the
electron, though lighter than the proton.
Mesons are produced in the atmosphere
high above the earth’s surface by the
primary- cosmic radiation from outer
space and last, on the average, but a
few millionths of a second.

ICEBERG DETECTION with war-de-
veloped radar and loran will be a fea-
ture of the re-established International
Ice Patrol, it was announced last month
by the Coast Guard. The Ice Patrol,
which maintained a continuous watch
of the danger areas of the North Atlan-
tic during the iceberg season, was dis-
continued in 1941, though a careful esti-
mate of ice conditions was maintained
throughout the war for the benefit of
naval vessels and convoys.

The radar will assist in locating ice-
bergs during periods of low visibility.
Loran will give the exact location of a
berg as soon as discovered. This is im-
portant. In the past, patrol vessels have
been fogbound for days. Then position
had to be determined by dead-reckoning
and radio - direction - finder bearings.
With the use of loran, the patrol ves-
sel’s position can be determined within
approximately one mile and warning
given of the position of an iceberg
sighted. Loran will also afford a more
efficient means of tracking bergs in their
daily movements.

A constant patrol of the region will
be maintained by aircraft and specially
equipped cutters. Airplanes of the B-24
type will be used by the aerial watch.
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SCENES PICKED UP BY AIRBORNE
TELEVISION SYSTEM ARE
TRANSMITTED INSTANTANEOUSLY
IN ANY DIRECTION TO REMOTE
RECEPTION CENTERS
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DEMONSTRATION DEVICES

A.C. Phase and Vectors Made Visible

REQUENCY modulation or FM is

famed for staticless, high fidelity

reception; and has been rapidly:in-

creasing in importance, promising
even greater growth in the future. The
discriminator and limiter constitute the
main differences between amplitude mod-
ulation receivers and FM receivers.
Discriminator circuits are also part of
automatic frequency control or a.f.c.
systems, as well as being employed in
some FM transmitters. This import-
ance of discriminators merits some time
and effort toward understanding their
action.

The Foster-Seeley discriminator pro-
duces voltage reversals from radio fre-
quencies changing at an audible rate,
by using certain phase relationships.
To make these phase relations more
readily understandable the radio fre-
quencies are slowed down from millions
of cycles to about forty cycles per sec-
ond and the modulation or changing
of this frequency is slowed down from
audio rates ef thousands per second to
a manually controlled change spread
over many seconds. This slowing down
enables the carrier phase changes to be
studied by stroboscopic illumination.
The voltage changes, resulting from the
modulation of the carrier frequency, can
be observed by the unaided eye.

AC VECTOR REPRESENTATION

The first requisite in understanding
discriminator operation is a knowledge
of the effects of capacity and inductance

upon the phase of alternating current.
Facility in using the concise and con-
venient representation of alternating
current by vectors is also a great asset
to student and engineer.

Photo A shows a device described by
C. V. Drysdale in his book “The Foun-
dations of Alternating Current Theory”
(Edward Arnold—London), for draw-
ing alternating current or voltage
curves identical to the sine curves ob-
served experimentally on an oscillo-
scope. The pencil which traces the sine

_curve is actuated by a Scotch yoke (not

a Swedish dialect pun) but a slotted
T mechanical linkage driven from a pin
inserted at the tip of an arrow which
is a radius of a disc rotated by hand.
The disc’s shaft, after passing through
a supporting bearing, carries two worms
from an old dial drive. Dial cable se-
cured to, and winding around these
worms as a capstan, passes around pul-
leys mounted on the back of uprights
at each end of the frame, to terminate
on the sliding board which carries the
paper. Thus as the disc turns the dial
cable pulls the sliding board and paper
along to provide the time axis of the
sine curve. Note that the sliding board
has most of its sides cut away so that
it bears on the guide grooves only at
its four corners. This is done to reduce
friction.

With this device draw a sine curve
by rotating the wheel. Then draw a
second arrow 120 degrees or one third
the way around the disc from the first

William K. Allan is a Western
Canadian, making his home in
Calgary, Alberta. After graduating
from McMaster University, Ham-
ilton, Ontario, he joined the staff
of the Electrical Department of
Western Canada High School, tak-
ing graduate courses in vocational
education at Colorado State Col-
lege.

During the war years he served
as civilian instructor for army,
navy and air force trainees; at
present is ¢conducting an electronics
course for the local International
Brotherhood of Electrical Workers.
He specializes on odd jobs in elec-
tronics and physics, for examble
designing and servicing electronic
musical instruments, constructing
a portable radiation detector, ete.
Is on the roster of the Bureau of
Technical Personnel; an amateur
with -the call VE6KQ: and an
Associate of the L.R.E. He is
known to Radio-Craft readers
through a number of articles on
electronic organs, the last of which
appeared shortly hefore the war.

arrow. Insert the Scotch yoke driving
pin‘at its tip, and trace a second sine
curve, which with the first curve drawn
represents two phases of a three-phase
alternating current. When two three-
phase sources are connected in additive
series, what is the total voltage? Well,

Photo A—The Scotch Yoke for demonstrating alternating current.
Below, Fig. |—The three Strobotrons with their power supplies.
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draw a zero axis on the paper, and at a
number of points along this axis, add the
heights of the two sine curves, treating
distances below this zero axis as nega-
tive, Joining all points so located by a
dotted line, results in a new sine curve
of the same height half way between the
two already drawn., Thus 1 volt when
added to 1 volt differing in phase by 120
degrees produces 1 volt. An example of
this in practice is found in a 3-phase
delta connection where series addition of
220 and 220 volts results in 220 volts.

This answer so laboriously obtained
can be found immediately if either ar-
row is moved only along its own length
or diagonally sideways, without chung-
ing its direction or length, until its tail
is on the point of the other arrow. With
a pin at the peint of either moved ar-
row (if moved sideways to the positions
shown by the white lines) a sine curve
is traced which is the sum of the two
curves represented by the arrows, as
shown_in the photo A.

Now a quantity which requires direc-
tion as well as magnitude to describe
it is called a vector. For example, volt-
age, velocity and force are vectors
whereas mass, density and volume are
nen-vectors. Thus we have a mechanical
proof that alternating voltage may be
represented by a vector (arrow) imag-
ined to be rotating counter-clockwise,
with perpendiculars from its point to
the starting line, giving instantaneous
values of voltage. BY PRESERVING
BOTH DIRECTION AND MAGNI-
TUDE, VECTORS MAY BE ADDED
IN PLACE OF THE SINE CURVES
THEY REPRESENT.

THE VECTORSCOPE

Having vector notatien clearly in
mind, let us now put it to use to de-
scribe the effect of condensers and coils
on alternating current and voltage.
Photo B shows a vectorscope described
by Lawrence G. Betz in the February
1944 issue of Electronics, It consists of
an arrow which is a radius of a disc
rotating clockwise 60 revolutions per
second. (A set of 2-1 silent, fiber, auto-
mobile ‘timing gears on an 1800 r.p.m.
synchronous motor from an obsolete
mechanical X-ray rectifier is used.)

Three SN4 or 631P1 strobotrons, or
cold-cathode neon-filled tubes, are each
connected across a condenser kept
charged to just below the strobotron’s
ionizing voltage, by three independent
d.c. power supplies, A positive charge on
any strobotron’s grid causes its neon
gas to ionize, so discharging its con-

Photo C—Demonstration board with stroboscope unit in foreground.
Fig. 2—The discriminator action is similar to that of a fre-
quency-modulation detector, but at very much lower frequencies.

1946
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Photo B—The Vectorscope. Lett—The revolving arrow. Right—Stroboscope illuminating unit.

denser with a current of hundreds of
amperes lasting a few millionths of a
second but producing a very intense
flash of light of such extremely brief
duration as to apparently arrest the
motion of any object illuminated by it.
The grid and cathode of a strobotron
are connected across: a coil, a resistor,
and a condenser, which are in series
across the 115-volt 60-cycle line. See
Fig. 1. They are visible behind the
headlamp housing

— s s i e

stationary at the point of its revolution
when the a.c. is most positive. If neces-
sary, stop the motor and adjust the disc
so this resistor voltage veetor will ap-
pear horizontal with its tip to the right
to conform with conventional position.

INDUCTANCE AND CAPACITY
Next turn on the power supply of the
strobotron connected across the induct-
(Continued on page 568)

of the strobotrons
in Photo C.

The synchronous
motor rotating the
arrow is started
and the screen
control of the stro-
botron connected
across the resistor
is adjusted until
the peak of the al-
ternating current
sine wave creates
just enough voltage
drop across the re-
sistor to fire the
strobotron, as is
evidenced by the
appearing

arrow

www.americanradiohistorv.com
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MULTIPURPOSE TESTER

Is Volt, Ohm, Mil and Capacity Meter and Signal Tracer

HE experimenter will find this
seven-tube test unit very useful. It
incorporates a four-watt audio am-
plifier with a built-in dynamic
speaker; an r.f. test probe; a twin indi-
cator electron-ray tube with its separate

USRI o L L

amplifier; and a power supply. The test-
er will trace a signal from aerial to
speaker of a receiver, and give a com-
parative check of signal intensity. It
will measure voltage, current, resist-
ance, and capacity; and also test con-
densers for open and short circuits.

The test unit was built in a ventilated
metal cabinet measuring 12 x 7% x 7
inches. The chassis was made from a
14 -inch sheet of alloy aluminum meas-
uring 11 x 6% inches. Since the heavy
aluminum cannot be bent easily, it was
supported and fastened by means of
angle irons.

It is essential that extreme care be
taken in wiring and constructing the
tester. The leads should be well insulat-
ed. The jacks that are not grounded to
the chassis can be thoroughly insulated
by fastening them with live-rubber
grommets mounted in the panel.

Toggle switch Swl permits the audio
amplifier to operate either the speaker
or a pair of phones connected to jacks
J10 and J11. R3 serves as a volume con-
trol and also operates the power sup-
ply switch. The grid cap lead from the
6J7 tube should be shielded to prevent
pick-up of stray noise and hum.

534

All measurements are made with the calibrated dlal and-éA.Fb iubo

The socket of the 6B8 tube is fas-
tened to a three-foot six-wire shielded
cable. The tube must be shielded if the
6B8-G glass type is employed. Resistor
R12 and condenser C15 are mounted on
the probe assembly, but all other parts
- are located within
the cabinet. Switch
Sw2 turns on the
probe.
The 6AF6-G
twin indicator tube
) has both ray-con-
trol electrodes tied
together so that
two similar shad-
ows are produced.
The tube was
mountedonabrack-

7 in a vertical
plane. Switch Sw3
turns on the tar-
get voltage. The
6K7 tube — con-
nected as a triode
amplifier—has two
variable bias con-
trols. The 1l-meg-
ohm unit (R15),
which has no dial
or calibration,
serves to set the
shadow angle be-
fore making measurements. R16, the
760,000-ohm control, is connected to a
four-inch 325° calibrated CA precision

et with pins 3 and -

vernier dial. The latter unit is used for
measurements. The calibrated knob was
mounted on top of the cabinet, because
in this way the dial reading is not apt
to influence the setting of the “eye.”

The 6H6 tube rectifies alternating
voltages that are impressed on the elec-
tron-ray indicator circuit, so that the
image will be clear and sharp. Selector
switch Sw4 connects the various testing
circuits. When the indicator circuit is
used in conjunction with the signal trac-
ing amplifier, potentiometer R18 regu-
lates the intensity of the signal affect-
ing the indicator.

The power supply employs a 5Z4 tube
in a conventional full-wave rectifier cir-
cuit. By using jacks J8 and J9 the “B”
supply can be used to operate or test
external circuits, if the current require-
ment is not too large. The neon lamp
serves as a safety “B” indicator. If the
lamp should go out or glow dimly, the
power supply should be turned off be-
cause this would probably indicate a
short circuit or a dangerously heavy
load. If the “B” supply is being used
to supply power to a circuit to be tested,
the r.f. probe and audio test pred can
be used; but it is impractical to use any
of the other tests simultaneously.

OPERATION OF THE TRACER

Signal tracing is a very convenient
system for locating a defective stage in
(Continued on page 564)

J2

F ILS -
6.3V

THE SPEAKER SHOWN IS A 5 DYNAMIC

W7V AC

(AMP

The instrument has more tubes than is usual for such a device. The 6B8-G is in the prabe
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A VERSATILE VTVM

This Small Instrument Measures Volts and Milliamperes

HE average serviceman or experi-
menter can build an electronic
voltmeter which will be entirely
satisfactory at a cost of less than
ten dollars, plus a few hours of labor.
The conventional approach to elec-
tronic voltmeters has been to employ
two tubes in a push-pull circuit to actu-
ally drive the meter. The reason given
for this is that a push-pull circuit is
needed to provide linear deflection of
the meter. This is not true—or at least,
does not have to be true.

il

The I.ine-operafed portable voli-m-iliia-mmefer.

Another current foible is that it is
necessaly to precede this push-pull stage
with still another stage in order to get
input resistances of reasonably high
values. When a rectifier is added to this
array of tubes, the total adds up to four
—and some designers go a step further
and put in a voltage regulator tube or
even two of them!

One final pet peeve is the unvarying
combination of electronic voltmeter with
an ochmmeter. Most servicemen and ex-
perimenters have some sort of a uni-
versal meter with a satisfactory ohms
scale. And two ohmmeters are as useful
and necessary as three legs. But almost
everyone has need from time to time of
an extra current-reading meter. For in-
stance, in reading the plate and grid
current in an oscillator, or in balancing
a push-pull stage by getting the current
drawn by beth tubes equal, two current

RADIO-CRAFT for MAY,

meters are needed. Accordingly it was
decided to make this electronic voltmeter
double as a multi-range milliammeter,
and to forget about incorporating any
resistance ranges in it.

The specifications tentatively set up
called for the cheapest possible unit
compatible with reasonable accuracy
and with a high input resistance. The
unit had to be sensitive, a.c. operated,
and use the one-milliampere meter which
happened to be available.

A little thought brought the con-
clusion that a high gm tube with a
rectifier unit in the same envelope would
do the job. The 117L7 was selected—
mainly because it was available. The
117N7 would probably be a little better,
though there is not much difference be-
tween the two. The 117L7 has a gm of
5300 and a plate resistance of about
17,000 ohms when operated with recom-
mended voltages. The rectifier section
will supply 75 milliamperes, which is
ample for this purpose.

INPUT IMPEDANCE PROBLEMS

To get a high input resistance, it is
necessary to do more than just insert
20 or 30 megohms in the grid circuit of
the tube—especially of a so-called power
tube. Under normal operating conditions
the beam power amplifier section of the
117L7 should not have a resistance in
its grid circuit greater than a half
megohm—according to the tube manual.
The reason for this is that some elec-
trons en route to the plate do strike the
grid and must be permitted to leak off
without biasing the tube negatively an
appreciable amount. If the number of
electrons flowing from cathode to plate
is reduced considerably, naturally there
will be a corresponding reduction in the
number that end up on the grid. For this
reason it was decided to reduce the plate
voltage applied to the tube from the
normal 100 volts or so to about 30 volts.
In addition to that, the heater voltage
was reduced somewhat, to about 100
volts. It is inadvisable to reduce the
heater voltage much more than that,
since the rectifier half of the tube needs
a reasonably normal heater voltage to
supply the nominal 40 milliamperes
drawn from it. Under these operating
conditions it was found possible to in-
sert a total of ten megohms in the grid
circuit with no ill effects. With these
circuit parameters the tube draws a
little less than seven ma, with no signal
voltage applied to the grid.

A little experiment showed that the
tube—even with these reduced voltages
—still had a fairly high gm. However,
it was disappointingly non-linear. A por-
tion of the characteristic curve which
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By EDWARD"W. HARDING

was straight for two or three volts at
moderate bias, was not to be found. The
best portion of the curve seemed to lie
near a bias point of 2.5 volts, and here
only about a portion half a volt long
was really linear. In other words, the
current passed by the tube would in-
crease in direct proportion to the volt-
age impressed on the grid only if the
voltage impressed was limited to not
much more than half a volt.

AAA-.

Fig. |—First experimental voltmeter circuit.

The problem, then, reduced to finding -

a circuit which would permit applying
as much as a volt across the input, yet
would still result in linear operation. A
cathode follower circuit is one in which
the cathode voltage rises and falls in
phase with grid voltage variations. With
a cathode resistor of infinite size, it is
theoretically possible to have the cathode
go just as positive or negative as the
grid does, In practice, an actual loss in
voltage across the cathode resistor—as
compared to the voltage from grid to
ground—is to be expected. This circuit
did offer the possibility of staying
(Continued on page 578)

This rear view shows how parts are mounted.
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THE RCA ANTENNALYZER

Eleetronic means of designing directional antennas

plex operation. To concentrate

the power of a station in any
given direction, from two to a half-
dozen aerials may be required, each
transmitting in such phase relation
with each of the others that the sig-
nal may be reinforced in the desired
direction and cancelled in all others. In
certain special cases, odd-shaped pat-
terns may be required, as when a sta-

ONSTRUCTION of directional
radio antenna systems is a com-

tion near an irregular seacoast may

wish to cover three quadrants, but not
waste power broadcasting over the
fourth, occupied only by sea. In at least
one other case, it was found desirable
to avoid blanketing the local stations of
a single city with the signals from a
powerful broadcaster, while maintain-
ing signal strength all round (and even
beyond) it.

The march toward higher frequencies
has accentuated the need for and in-
creased the possibility of using direc-
tional antennas. As frequency is in-
creased, it becomes more and more dif-
ficult to generate large amounts of pow-
er. The difficulties inherent in the con-
struction of antenna systems, however,
decrease as dimensions are reduced. An
antenna system which, at broadcast fre-
quencies, would cover several acres of
ground and require tons of copper, may
be mounted on a single light mast if the
frequency is high enough.

Equations for the radiation patterns

{""MB cos (a at ﬁ'f—a-cos[owc‘g])
ohc o o+ TSl
sup o o + 28D cn[y-0))
g o+ 2 o]
4{MB sin (¢B+ 2".: B cos[o-oa]]
|
ey s+ 22 0]
+ME sin (a £+ Z—TLm[d—,oE])}z

The Antennalyzer obviates problems like this.

of directional antenna systems are well
known, but the arithmetical work nec-
essary to secure the plot of a radiation
pattern is tedious and time-consuming.
It is not surprising that efforts have
been made to do this work mechanically
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and even electrically. As early as 1943
an electrical system for calculating the
polar diagrams of systems with as many
as five aerials was described (Electri-
cal Communications, Vol. 21, No. 2, ab-
stracted in Radio-Craft August, 1943).
This was non-electronic in action, using
a number of Selsyns fixed on a shaft,
their phase position simulating that of
the separate aerials in the antenna sys-
tem studied. Rotating the whole group
with the shaft is equivalent to taking
measurements in a circle of azimuth
around an actual antenna system, the
“radiation pattern” being read on an a.c.
voltmeter and plotted every few degrees
around the circle.

ELECTRONIC MEANS SOUGHT

It was not surprising that engineers
began to cast about for electronic means
of handling these complicated calcula-
tions, only incomplete solutions of
which could be approximated with ear-
lier and cruder apparatus. The RCA
Antennalyzer was developed to per-
form the major part of this work en-
tirely by electrical means with no mov-
ing parts except the series of potentiom-
eters which change the various para-
meters. Through its use, the time re-
quired to solve an antenna problem has
been reduced from several days to a few
hours. Fifty-two tubes are used to per-
form the various functions.

Developed specifically for the design
of directional antennas for broadcast
use, the Antennalyzer, in the form il-
lustrated on the cover, will yield the
radiation pattern of directional anten-
nas which have as many as five towers
or sources of radiation,

Each source is characterized by four
parameters: 1, the distance from a
reference point; 2, the azimuth angle
with respect to a base line; 3, the
amount of current in the antenna, and
4, the phase angle of this antenna cur-
rent. Thus the Antennalyzer has four
potentiometers associated with each an-
tenna, with one exception. One antenna
is located at the reference point and
carries unit current at zero phase.
Hence no controls are required with this
antenna.

The radiation pattern is displayed di-
rectly on the face of the cathode-ray
tube, either in polar or rectangular co-
ordinates.

The Antenna may be used in two
ways. The dials may be set to corre-
spond to a given antenna configuration

RADIO-CRAFT
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COVER FEATURE

after which the resulting pattern is ob-
served on the C-R tube, or, when a given
pattern is the goal, the dials may be
twiddled until the proper pattern is ob-
tained. Then the dial settings are re-
corded. These dial settings tell where to
locate the powers, as well as the current
ratios and phase angles to use. With a
little practice, this cperation may be
performed in a few minutes. Metering
devices are included in the Antennaly-
zer so that the ratio of maximum field
intensity to r.m.s. field intensity is ob-
tained.

One interesting point in connection
with the use of the Antennalyzer was
observed recently. After engineers fa-
miliar with the operation of the instru-
ment had established the proper location
for an antenna array, the final trace
was marked with crayon on the C-R
tube face. Then the controls were mis-
adjusted and the Antennalyzer turned
over to an engineer who had never used
the device. In six minutes he had ma-
nipulated the dials until his trace on
the oscilloscope coincided with the cray-
on markings. Checking his dial settings
with those first recorded, it was found
that he had arrived at an antenna ar-
rangement which differed from the orig-
inal. This can happen under certain cir-
cumstances. It has been found that when
a rather complicated pattern is desired,
where the use of three or more antennas
are necessary, it is possible to find two
or three configurations which yield the
same pattern.

MEASURING ANTENNA GAIN

One of the uses of the Antennalyzer is
in measuring the gain of a directional
antenna system. When the designer has
arrived at the proper pattern he usu-
ally desires a knowledge of the scale
factor to place on the plot. An exact
determination involves a knowledge of
the mutual resistance existing between
the antennas. However, &n approximate
answer may be obtained quickly by
plotting the pattern in polar coordinates
and measuring the area with a plani-
meter. A circle whose area is the same
is then taken as the circle from a single
antenna operated with the same power.
The radius of this circle is the r.m.s.
value of the horizontal polar diagram.
This approximate relation may be ob-
tained by measuring the peak value of
the signal coming out of the Antenna-
lyzer and then measuring the r.m.s.

(Continued on page 549)
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By | QUEEN

FM CARRIER STABILIZATION

Part I-The General Electrie and Federal Systems

NE of the major problems in

FM broadcasting has been that

of maintaining the average

carrier frequency while mod-
ulating it so that it deviates up to
75 ke on either side of its assigned
value. The FCC regulations call for a
maximum drift of only 2000 cycles from
the mean, a very small percentage of
the new FM carriers (which operate on
approximately 100 mc).

Amplitude modulation broadcasting
takes advantage of the precise unchang-
ing carrier possible with crystal con-
trol. This property is a disadvantage in
FM. The crystal resists the change of
frequency which is the very basis of the
system.

The major electronic and radio manu-
facturers have devised ingenious meth-
ods whereby the high standard of crys-

tal control is combined with frequency ouT

modulation techniques so that the mean
transmitted carrier is maintained with-
in the rigid requirements while it devi-
ates in accordance with the modulation
to provide the very high fidelity of
which the FM is capable.

P

GE PHASITRON METHOD

The type GL-2H21 phasitron tube
(Fig 1) is designed to provide wide
phase excurgions at audio frequency
rates in a crystal-controlled carrier. It

|—The G-E Phasitron, structural view.
MAY,

Fig.
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can operate up to 500 ke. It is generally
used at approximately 230 ke, a fre-
quency at which it permits a deviation
of approximately 175 cycles per second.
Multiplying these values by 432 puts the
carrier in the new FM band with a

Construction of the deflecting grid
system and its connection to the circuit
are shown in Figs. 4 and 5. As a con-
sequence of the 3-phase voltages, the
potentials on grids A, B, and C vary. At
some instant, for example, A and B are

6SL7 6SN7

AUDIO INPUT -
6SJ7 6SJ7
XTAL NIETWORK |
e @
230KC TO5,

e e e e _EREE

@ DOUBLER

maximum deviation of 75 ke as re-
quired.

The associated circuits required by
the phasitron are not complicated. They
consist essentially of a crystal oscillator
operating at 230 kc and a circuit to con-
vert the output to 3-phase 230 ke
(Fig. 2).

The tube contains a deflecting grid
structure of 36
wires, the active

Fig. 2—Block diagram of the G-E FM circuit which uses the Phasitron frequency modulator.

L-—_-.-L

positive and C negative (Fig. 3-a}. The
latter grids repel electrons towards the
neutral plane, while A and B attract
them. The periphery of the disk then
assumes a sine wave pattern (Fig. 6)
which rotates at a velocity determined
by the erystal frequency and the num-
ber of deflector grids.

Anode 1 has 24 holes punched in it,

GRID STAUCTUAE

portions of which

= o gebee
are horizontal. i . . : by
Every third wire is EI?’ l’ !H L L 3 )
N IN- clapic claBic c
comperied tomether EIER [ B K RERRERBISBERREL 4
base pin. Each O5E é’hll';NT

phase of the 3-

phase voltage is
connected to one of

these base pins. An B
additional deflector
is connected to an-
other base pin and
constitutes the neu-
tral plane (Fig. 3),
and is grounded
through a condens-
er.

Electrons emit-
ted from the cath-
ode are attracted to
anodes 1 and 2 (Fig. 4), which are
at positive potential, thus forming a
tapered thin-edge disk. This electron
disk extends from cathode to anode 1
and lies between the neutral plane and
the system of wire deflectors.

! INSTANT2
INSTANT §

3 PHASE VOLTAGE APPLIED TO DEFLECTOR GRID
Fig. 3—Action of three-phase voltage in the deflector grid system.
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NEUTRAL PLANE

POTENTIAL OF NEUTRAL PLANE

TIME~—>

12 above the disk plane and 12 below it.
These are shown in Fig. 7. At the in-
stant when the sine wave pattern is in
the position shown by the heavy lines,
all electrons are transmitted through
(Continucd on following page)
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(Continued from. previous page)
the "holes to anode 2. One half-cycle
later (dotted lines) no current can pass
_through the holes and anode 2 current
is zero. As the.disk rotates the anode
current varies sinusoidally between
these extremes,

To modulate this current a coil L =
is placed over the phasitron (Fig. 8). It [T £, Aleo TR BT 1 ANA
is supplied with the audio frequency cur- | 2 X = l o
rent. The magnetic force on each elec- TrT

tron moving from the cathode causes
the entire disk to rotate in a direction
determined by the polarity of the af.
voltage. This effect acts to speed up or
slow down the electrons in the already-
rotating disk. Therefore an angular dis-
placement (at an audio rate) is super-
imposed upon the normal disk rotation
due to the 230 kc, 3-phase voltage, and
results in phase modulation of the car-
rier. A maximum a.f, power of 50 milli-
watts is required.

FEDERAL'S FREQUENCY STABILIZATION

This CFS system is based upon the
Miller effect principle, generally known
to radio technicians as a difficulty to be
overcome, In this case it is a useful
property, As a result of Miller effect,
the input capacitance of an amplifying

tube depends upon its amplification and ANODE Ne 2 MA}'%B‘ECSQSE NT

upon the difference of phase between

a.c. grid aémd plate voltages. ) / BUFFER 4:MC MASTER OSC
The modulating unit (Fig. 9) is an P

important part of the circuit. It contains ' vo02 :

a Hartley coupled oscillator operating —'| €903 (€905 RS04|s

.at approximately 4 mec. This frequency | Maops [T HTW

is divided by 256 in suitable multivibra- 155 Znoos

tor circuits so that it lies within the v 1 A § 8|2 =

limits of 14.3-17.6 ke, depending upon -_-,% s - B

assigned carrier, The frequency of a b —J r

precise temperature-controlled 3zrystal ROCHS ogCoc2  [HS = ; s RSO73

oscillator is similarly divided so that the 04 >

frequency is the same as that just men- "Tﬁf;..:, ?“07

tioned (Fig. 10).
The two frequencies so obtained dif-
fer in phase. They are passed through
(Continued on page 549) I

Fig. 5—How the Pha-

sitron s

connected

to frequency-modulate

the crystal's

E

output.

230 KC b
FROM
KTAL OSC

IPHASE

T 230kKC

PHASITRON

g I-e
230KC
+175 CPS'

HOLES PUNCHED IN ANODE N2

Y
MINIMUM CURRENT

277N

— ANODE Nel

\
\,

r---- -1

on the Phasitron tube,

yot

Fig. 6, left-~-Pattern of the rofa.fing disk’
of electrons due to the three-phase voltage.

Fig.- 7, left, below—Strutture of Anode 1,
showing maximum and minimum current curves.

Fig. 8, E.aalow—How audio-frequency modula-
tion is impressed up-

MODULATION
COlL

RFOUTPUT

$——e TO CENTER FREQ, STABILIZATION UNIT

k
B+

FRO;A DISCRIMINATOR
Fig. 9—The Federal system employs the well-known Miller effect to stabilize frequency.]

"MODULATOR UNIT

-2 AUDIO PRE- [ MILLER  ~ MASTER  ~ _~ "~ g
e ALDIO TRANS EMPHASIS | EFFECT osc BUFFER |
3 INPUT -1 ean7 [+ 1205 | 687 ! 0 oREur
P 150-600.A 1 i
= . L-_f _______________ J
4 <t
_,.--"J ]
FREQ. FREQ. FREQ. FREQ.
- 5 DIv.f/2 BUFFER DIV.f/2 BUFFER DIv.f/2 BUFFER Dfr2
: 123NTGTH
- . PSNTGT e 12507 12SN7GTH—] 12507 12SNTGT]w—] 6AB7 NTGTE o asmc
/,,#"6 457.6 -563.2KC 0.915 = LIZ6MC 1L83-2.25MC
A
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7 FREQ. FREQ. | LOW PASS
= BUFFER DIV.f/4 BUFFER DIV.A/4 FILTER
1 . /
6AB7 I2SNTGT] 12507 |e—J2SN7GT,
- PHASE  LOWPASS
K ~ T 57.2-704KC  ~ 14.3-76KC | BUFFER DISCRM.  FUTER
lz\Hé —
I xTAL FREQ, FREQ. ] |Lowmass <
L 0sC. DIV.f/2 BUFFER DIV.F/2 FILTER 4o
Fig. 4—Phasitron, cutaway view. |—Cath- I'ZSWGT - EZSMGT —] 1asy7 [2SN7GT]
ode. 2—Focus electrode No. |. 3—Focus
electrode No. 2. —Neutral plane. 5—Anode 1144-t40.8KC 57.2-70.4 KC 14.3-12.6KC

‘No. 2. 6—Anode No. |. 7—Deflector grid.

Fig. 10—Block diagram of the stabilizing unit, showing the frequency-dividing sysf.am. .
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SUPERAMP WITH TUNER

This High-Fidelity amplifier includes a radio receiver

factory tone, volume, and a number

of useful auxiliary features. The
original model is constructed in a 10x8x
10-inch sloping front, metal cabinet, and
on a 9x2x7-inch chassis; an external
speaker is used. Since wiring and com-
ponents are close, all coupling condens-
ers, A.F, leads, and other sensitive com-
ponents were shielded thoroughly wher-
ever possible. Output is about 20 watts.

HIS amplifier, an experimenter’s
consolidation of circuits, has satis-

A hmer. amplifier and turntable in one unit.

The circuit consists of: a superhetero-
dyne tuner, a volume compressor-ex-
pander, a three-channel input with

mixers (plus tuner input channel) and
a high gain push-pull amplifier.

A double triode-7F7 is used for a two-
channel mike input, the grid leaks of
each section forming volume controls
for the microphones, thus serving as
efficient mixers. The plates of the TF7
are coupled together through a one-
megohm resistor, reducing amplifica-
tion but preventing any motorboating.
From here, the a.f. signal travels
through a switch on the back of one of
the mike controls, through a coupling
condenser to the center-tap of the phono
volume control, the lower side of which
is shunted with 50,000 chms to ground.

COMPRESSOR-EXPANDER

The higher potential side of the phono
control, from whence the signal comes,
is fed through a coupling condenser to
the grid of a TAT7, used in a volume ex-
pander-compressor circuit, with little
amplification value. Also, the signal
from the phono control is fed to the
grid of a 7C7, which acts as an ampli-
fier in the volume “expand-compress”
circuit.

From the plate of the 7C7, the signal
passes to one cathode (coupled to the
opposite plate) of a double-diode recti-

fier TA6. A center-tapped potentiometer .

is coupled between the other cathode
and the opposite plate to it, with the
center-tap grounded (See figure). As

! REHHAH

RiL &

the signal amplitude increases, so does
the potential in the 7A6. The plate end
of the expand-compress control will
gain negative potential, while the cath-
ode side will be positive, with respect
te ground. By moving the control arm
to the right or left of center, variable
degrees of positive or negative rectified
voltage will be applied as bias to the
TAT; this rectified voltage increases
with signal amplitude, giving desired
compressed or expanded signal from
the TA7 plate. Expansion of volume is
used to increase the dynamic volume
range of phonograph records which were
compressed during the process of re-
cording. Conversely, compression of
volume is sometimes desired when using
the amplifier for recording purposes.

Leaving the 7A7, the signal is ampli-
fied by a pentode-amplifier 7C7, then by
a triode TA4. Here an audio transformer
is used as coupling to a pair of beam-
power 6V6’s or 6L6’s, in push-pull. In-
verse feedback is applied by a b-megohm
resistor in series with a blocking con-
denser between the grid and plate of
each 6L6. Since B-plus leads were long,
an 8-microfarad condenser was placed
directly at the 6L6 screen grids.

An octode or pentode converter is
used in the first stage of a superhetero-
dyne tuner. The superhet was used be-

cause of space limitation, in this case.
(Continued on page 563)
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The Superamp comprises a high-fidelity amplifier and a superheterodyne tuner. There is a radio, phonograph and two microphone inputs.

RADIO.CRAFT for MAY,

19456

www.americanradiohistorv.com

539


www.americanradiohistory.com

VISUAL RADIO ALIGNMENT

With a “Wobbulator® and Oscilloscope

OON the new post-war receivers
will make their appearance in
dealers’ salesrooms throughout
the country. Many of these models
will incorporate FM, television, high
fidelity audio and other refinements
that the public expects in the post-war
era. Shortly after these receivers find
their way to the consumer, visual align-
ment must become a technique of great
interest to servicemen who will have
to service these new sets.
Visual alignment has been used little
in the past. Many servicemen believe it
to be radically different from the out-

AN\ NN

A\
RYRYL'AY

180 ke and back again from 180 to 170
ke, as shown in Fig. 1.

There are two general types of FM
signal generators, or “wobbulators” as
they are sometimes called. One type em-
ploys a motor-driven rotating condenser
and the other develops the signal elec-
tronically. The rotating-condenser va-
riety has become almost obsolete, so
little need be said about it. There are
a number of ways in which an FM sig-
nal can be electronically produced. The
most popular method is to apply a low
frequency control signal (usually 60
cycles) to the grid of a reactance tube,
causing the tube to act as a varying
inductance across the oscillator tube.

A schematic diagram of a typical in-
strument of this type which is capable

o170 KC——sto— 75 KC —HIBONOH—[75 KC—s—1 70— Of operating at mean frequencies from

Fig. 1—The signal "wobbles” across the if.

put meter method. This is not the case.

Equipment necessary for visual align-
ment consists ‘of the usual alignment
tools (wands, wrenches, etc.), a cathode-
ray oscilloscope, and a frequency-mod-
ulated signal generator. The first two
items need little or no explanation. The
last one, though by no means a recent
innovation, has not been widely used in
the servicing field and will bear some
explanation.

A frequency-modulated signal gen-
erator is one whose output varies con-
tinuously in frequency above and below
a given center frequency at a predeter-
mined rate. For example, if the center
frequency were 175 ke and the fre-
quency deviation were =5 ke, the fre-
quency of the output signal generator
would vary continuously from 170 to

415 to 540 ke and band widths of 0-40
ke is shown in Fig. 2, In this circuit
the 6J7 is the reactance tube and the
6K8 is both a mixer and FM oscillator,
the triode section performing the latter
function. The band width may be reg-
ulated by raising or lowering the am-
plitude of the 60-cycle input to the 6J7
grid by means of Rl. Once this ad-
justment is made, the mean frequency
is swept back and forth through this
range at a definite linear rate of 60
cycles per second by the 6K7 sweep gen-
erator. The band width is kept constant
by using a second external variable
frequency oscillator whose cutput is not
modulated, and combining the two sig-
nals in the pentode section of the 6K8
tube as in a standard superheterodyme.
The result of combining a frequency
modulated signal with an unmodulated
r.f. signal is a third signal which is fre-

6.J7 rrea.contror

Born an electrician’s son, Eugene
J. Thompson early becagme inter-
ested in electrical subjects. Built
his first radio while in high achool,
at the same time attending radio
classes at night. Entered the Col-
lege of the City of New York in
1989, majoring in science. Mean-
while repaired radios for spending
money in his spare time.

Leaving college shortly after
Pear]l Harbor, Mr. Thompson en-
listed as an Aviation Cadet, serv-
ing as navigator and instructor.in-
charge of Radio Navigation and
reaching the rank of first lieu-
tenant. After leaving service held
several engineerin® positions in
war Pplants manufacturing elec:
tronic devices, also writing tech-
nical manuals for the Army and
Navy.

Ambition: to become a Dsy-
chiatrist—starting medical school
this fall. Hobby (other than radio)
photography. Member Delta Kappa
Epsilon and the Caduceus Society.
City College.

quency modulated and whose mean fre-
quency is equal to the difference be-
tween the two original frequencies. A
few examples will make this clear.

If we had a receiver with an i.f. of
176 ke and a pass band of =*10 ke, as-
suming the mean frequency and fre-
queney deviation of OSC. No. 1, which
is the FM oscillator, were set at 460 ke
and =10 k¢ respectively, by adjusting

(Continued on page b671)
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Fig. 2—Schematic diagra; of a fully-electronic frequency-modulated signal generator or "wobbulator’ as used for I.f. alignment.
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CLAMPING CIRCUITS

The *°D.C. Restorer® Is Applied in Many Radio Circuits

NY wave form—regardless of
shape or frequency—has a
reference level of voltage about

which recurrent alternations or
changes take place. This axis is known
also as the d.c. component of the wave.
Its value can be established, changed,
or reduced to zero by electronic action.
However, when a wave form must be
entirely above or entirely below a refer-
ence level, a process known as clamping
is used.

A clamping circuit maintains either
the positive extreme or the negative ex-

Fig. 1=Circuit for positive or nega-
tive clamping of waves to same (zero)
reference level.

+

is misleading, because the actual d.c.
component present in the output wave
of a clamping circuit has nothing what-
ever to do with any d.c. component which
may or may not be present in the origi-
nal input (signal) wave.

Clamping circuits may be classified

“according to their electronic simplicity

in three general categories:

Diode Clamping,
Grid or Triode Clamping,
Synchronized Clamping.
Simplest clamping circuit (Fig. 2)
consists of a series condenser C and a

followed by a diode
connected across
the line. When a
non-sinusoidal but

_HI_IHLJ l_u \_I ‘—|_HJ

NO CLAMPING POSrTIVE POSITIVE
PRESENT CLA

NG CLAMPING
(AT ZERO REF» (AT NEG.REF.)

treme of a wave form within the limits
of a desired reference level of voltage.

Clamping is not to be confused with
limiting. A limiter introduces deliberate
dis’ >rtion whenever a wave form exceeds
a certain voltage level, A clamping cir-
cuit shifts the axis of a wave form so
that one of its amplitude extremities is
net permitted to exceed g certain level
of voltage,

There are two kinds of wave clamping
(Fig. 1) according to the appearance
of the desired result or output wave.
Positive clamping means that the posi-
tive extremities of a wave are held to a
certain reference level with respect to
zero or ground. Negative clamping
means that the negative extremities are
held to a certain reference level.

In electronics work the most common
reference axis is ground, or zero. Clamp-
ing is usually accomplished with respect
to that reference,

In some radar, television, and indus-
trial electronic circuits the reference
level normally may be ags much as sev-
eral thousand volts, and either plus or
minus in polarity. When such signal
voltages pass through a coupling con-
denser at any point in the circuit, the
d.c. component is lost. This is often un-
desirable.

However, the old reference level can
Le reestablished—or a new axis estab-
lished—Dby the use of suitable clamping
circuits.

Since a d.c. component is effectively
restored by such circuits, they are some-
times called d.c. restorers. But this name

RADIO-CRAFT for MAY,

recurrent wave is

NEGATIVE NEGATIVE A
CLAMPING  CLAMPING applied to such a
(AT ZERO (AT POSITIVE  circuit, the axis of
REFERENCE) REFERENCE) ¢ho oripinal signal

is shifted below

ground so that pos-

ttive-going extrem-

ties of the wave
never appear above the zero reference
level (ground). This is known as posi-
tive clamping with a diode.

Regardless of the shape or complexity
of the input signal, when the recurrent
wave form is applied to the condenser
C the signal loses immediately any d.c.
component which may have been pres-
ent. The wave then assumes a new ref-
erence level with respect to ground—so
that for any one recurrent cycle the area
of the wave above ground and below
ground is equal. In other words, the sig-
nal shifts in such a manner that the
zero reference (ground) appears
through the average center of the wave.

The input signal has suffered no
change of phase or shape by this initial
action. The wave mere-

parallel resistor R,

By JORDAN McQUAY

with respect to the frequency of the in-
put signal. Effect of a long time con-
stant on the input is negligible—under
usual operating conditions. But the
clamping circuit contains a diode, whose
action must also be considered.

Conduction takes place in a diocde only
when the plate is positive with respect
to the cathode, or the cathode is negative
with respect to the plate, In the circuit
of Fig. 2, the diode can conduct only
when its plate is positive with respect
to ground.

When no input signal is present,
there is no conduction, but when the
signal is applied, the following transient
effect immediately takes place:

On all positive portions of the input
wave, the diode conducts and effectigely
shunts out the resistor R. This action
results in an effective short time con-
stant., And the condenser C charges at
—s a fairly fast rat‘e.

c On all negative
Y portions of the in-
& put wave, the diode
does not conduct.
o The ecircuit pro-
“vides a long time

Fig. 2—"05'*'" di- constant for the

ode clamping to ze- yeh slower dis-

ro reference level. charge of condens-
er C. The signal during negative por-
tions is unaffected by action of the cir-
cuit. This uneven action — considerable
charge, but much slower discharge of
condenser C—continues for several cy-
cles, until a charge has been built up on
condenser C sufficient to shift the signal
wave form below the zero axis. This un-
even action is shown in Fig. 3A.

Such a transient effect takes place
when a signal is first applied to the
clamping circuit. Thereafter, the con-
denser remains charged and the output

INPUT 3

A
vy

W

ly has been shifted with +EF
respect to a new refer-

ence level: ground, or o
Zero. -€

The wave is then ap-
plied directly to the ac-
tual clamping circuit. +E

Condenser C is N

REFERENCE LEVELl__l r_' I_
L] L

INPUT INPUT
CHARGING EFFECT OF CONDENSER C

REFERENCE LEVEL

charged and discharged
by the input signal at

a rate dependent upon
(1) the recurrent fre- Y . S SUSS .- S .-
quency of the input oUTRUT OUTPUT

wave, (2) the value of
the condenser, and (3)
the value of the resist-
ance in the circuit.
Values of the condenser C and re-
sistor R are selected so that their prod-
uct (RC) provides a long tinte constant,
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A.TRANSIENT EFFECT 3 E
Fig. 3—Action of positive clamping circuit shown in Fig. 2,
with transient and steady-state effects.

B:STEADY-STATE EFFECT

wave form is maintained so that posi-

tive extremities do not exceed the zero

reference level. This steady-state effect
(Continued on following page)
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(Fig. 3B) continues until the input is
changed or interrupted.

Care must be taken in the selection of
values of R and C, to obtain a sufficiently
long time constant. Actual values will,
of course, depend upon the recurrent
frequency of the input wave form.

In practice, the load resistance of the
stage immediately following the diode

is approximately equal to the fixed
voltage E (Fig. 4).

_ Occasionally a wave form is required
to be clamped above the zero reference
level. When the negative extremities of
a wave's amplitude are held at or above
the zero axis, the process is known as
negative clamping, accomplished merely
by reversing the diode connections.

In the circuit of

o—IH o—]
C - C
INPUT INPUT

Fig. 5, values of the
condenser C and re-
sistor R are again
selected so that
their product (RC)
provides a long
time constant, with
respect to the fre-

ouT-
PUT

negative diode clamping at the zero

Fig. 4, left—Positive dicde clamping circuit, nega-
tive reference level. Fig. 5, right—A circuit for

quency of the input
signal.

The diode con-

ducts only on nega-
t tive portions of the
input wave, thus
shunting out the
resistor R. The
condenser C
charges fairly
quickly through the
resultant effective
short time con-
stant.

During positive
portions of the in-
put wave the diode
does not conduct,
and the condenser
C discharges only
a small amount.

reference level.

Fig. 7, right—Positive clamping with

The circuit pre-
sents a long time
constant to the in-
put, and the signal
is relatively unaf-
fected.

Since the rate of
charge of the con-
denser C is greater
than the rate of
discharge, the axis
of the output wave

OCUTPUT
Fig. 6, left—Negative clamping, positive referance.

a triode tube.

clamping circuit often causes some
slight discharge of the condenser during
non-conducting portions of the input
cycle. This results in a slight extension
of the positive-going output wave above
the zero reference level—instead of just
touching it. This condition may be recti-
fied—as described below—by applying a
small bias voltage to the diode vacuum
tube.

CIRCUIT VARIATIONS

Clamping of the positive extremities
of a wave is not restricted to the zero
reference level. Positive clamping usu-
ally takes place with respect to some
fixed voltage below ground.

For this purpose a slightly different
clamping circuit is used (Fig. 4.)

A fixed voltage E is inserted in the
cathode lead of the parallel diode. Cir-
cuit operation is similar to the previous,
unbiased diode clamping circuit. But the

voltage E is additive to the voltage

reference level. This results in positive
clamping of the input signal at a nega-
tive reference level, the value of which

542

is shifted upward
{(in a positive di-
rection) so that the negative extremi-
ties of the wave are above the zero
reference level. This process is known
as negative clamping.

As previously, the output reference
level can be established at some positive
value above the zero axis. Circuit for
this type of negative clamping is shown
in Fig. 6.

A fixed voltage E is inserted in the
plate lead of the parallel diode, re-
sulting in negative

tubes. This method of clamping is known
as grid clamping. When a triode is used,
this method is also known as triode
clamping.

If any element of a vacuum tube is
made positive with respect to the cath-
ode, electrons are attracted and there is
a flow of current. Conversely, any ele-
ment made negative with respect to the
cathode repels electrons and there is no
current flow.

Thus the grid and cathode electrodes
of a triode, tetrode, or pentode could be
substituted for the conventional diode in
the clamping circuits discussed previ-
ously. But it is more usual to employ a.
triode for this purpose.

A typical grid clamping circuit is
shown in Fig. 7, which supplies positive
clamping. The triode is biased almost to
the point of grid-current flow, and there
is a resultant large plate current in the
load resistance. Values of the condenser
C and resistor R are selected so_that
their product (RC) provides a long time
constant with respect to the frequency
of the input wave form.

During positive portions of the input
signal, the grid of the triode is driven
positive and grid current flows. The cir-
cuit thus has an effective short time con-
stant. And the condenser C quickly
charges to the applied potential.

During negative portions of the input
signal, the circuit presents a long time
constant, and the input wave passes un-
affected through the triode.

But the charge on condenser C is
sufficient to shift the axis of the input
wave form so that the positive ex-
tremities are below the reference level
for positive clamping.

Reversal of the grid and cathode con-
nections of the triode permits negative
clamping in much the same manner.

CLAMPING CIRCUIT APPLICATIONS
Diode clamping and grid clamping are

widely employed in radar and television,

and to some extent in industrial elec-

- tronics equipment. These types of clamp-

ing circuits find particular use in

connection with cathode-ray tubes.

When a signal of any type is to be
displayed on an oscilloscope, it is usually
necessary to display the wave form with
respect to some reference level—at,
above, or below the scope’s normal base
line or zero reference. Normally such a
signal would be coupled from the final
output stage to the deflecting plates of
the scope through a condenser, to pre-

(Continued on page 560)

clamping of the in-
put signal at a
pogitive reference
level. Value of the
referenceaxisisap-
proximately equal
to the fixed voltage
E (Fig. 6).
Clamping ecan
also be accom-
plished with a tri-
ode, tetrode or
pentode—using the
grid and ecathode
electrodes of such
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Fig. 8—Typical radar “indicator circuit with two clamping dicdes.
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LOGIC-A REPAIR TOOL

Common Sense Is an Important Piece of Test Equipment

HE approach to the problems of
radio servicing has been the focal
point of much argument, and has
given rise to the development of
several conflicting schools of thought.
The best approach, the logical ap-
proach, one both rapid in employment
and thorough in its revelations—this is
the goal the several schools of thought
pursue, each in its own way a different
means to the same end.

What will be the approach? What the
procedure: direct voltage and resistance
measurements, channel substitution and
section testing, or signal tracing? Every
serviceman must face this question. He
may choose one, two in combination,
even all three, All three approaches have
been proved to be efficient and successful.
The analytical mind may choose signal
tracing, the mind excelling in deductive
and inductive reasoning may choose
channel substitution, the mind more im-
pressed by visual demonstration than
by abstract thinking will prefer the di-
rect measurements approach. Let us ex-
amine each method individually.

DIRECT MEASUREMENT

As implied by its name, this is the
most direct approach to servicing. It
does not necessarily follow, however,
that it is the fastest method, or even the
most efficient. It involves the discovery
of disorders through abnormal or sub-

CHECK POINTS=X.
CHECK ALL TRANS. LEADS

Fig. 1—Check points in receiver power pack.

normal voltages, currents, and resist-
ances; lack of these indications where
they should be found; or their presence
where they should not be.

The protagonist of this method values
his volt-ohm-milliammeter more than
any other single item of test equipment.
The direct measurements approach is
the one which requires the least amount
of test apparatus. A good multitester
(one with a high ochms-per-volt rating,
or preferably a vacuum-tube voltmeter)
is the prime instrument required.

To the exponent of the direct meas-
urements approach, the power supply
and its leads are the heart and nervous
system of the radio. He will therefore
begin by making inquiries into the power
-supply. If voltage is present and normal

" "RADIO-CRAFT for MAY,

at the output of the power unit, he will
consider this portion of the receiver in
good order. If he does not find the volt-
age output of the power unit normal in
every respect, he will make further
measurements to determine which indi-
vidual component within the power unit
is at fault. He will take voltage read-
ings along several points on the bleeder
resistor or voltage divider, to measure
the voltage between the various filter
sections in search of shorted or leaky

e84

Fig. 2~—Where to look
for trouble in a stage.

filter condensers or open chokes and
check the voltage at the rectifier cathode
to determine if this tube is functiohing
properly. Once satisfied that it is, he
will check the a.c. voltages on both
sides of the power transformer.

The checkpoints in a simple and typi-
cal power supply are shown in Fig. 1.

The ‘“direct measurements” service-
man will then proceed to measure all
the individual plate, screen grid, con-
trol grid, and cathode voltages in the re-
ceiver. These checkpoints, designated by
the letters A, B, C, D, and E are shown
in Fig. 2. The presence of heater volt-
age can be determined by the “finger
test” for metal tubes, or by visual ob-
servation in the case of glass tubes.

He will determine whether plate
voltage is normal, too high, too low,
or not present at all. Should a check at
point A in Fig. 2 fail to indicate the
presence of any voltage, this service-
man will check point B. A voltage read-
ing at this point would be a definite in-
dication that the plate-load resistor is
open. If there is no voltage at point B,
the lead between this point and the pow-
er supply is making bad contact.

A subnormal voltage indication at
point A marks excessive plate current
and would suggest such troubles as:
Plate-load resistor increased in value, or
bias-voltage decreased or removed en-
tirely because of shorted or partially
shorted cathode resistor or cathode by-
pass condenser.

If the voltage reading at point A is
too high, the plate is drawing too little
or no current at all. This would again
point to possible trouble in the bias
system. Suppose the voltage at point A
is roughly the same as the voltage at
point B, and it has been determined that
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the plate-load resistor is not shorted.
Such a condition would indicate the
complete absence of plate current, and
the most logical conclusion is that the
cathode circuit is open. A less likely
reason is that the tube is biased beyond
cut-off because of a disorder in the bias
voltage.

An other-than-normal voltage reading
at point C may indicate open leads or
bad connections from the voltage source;
shorted, open, or changed value of
screen resistor; or shorted or leaky
sereen or cathode by-pass condenser.

This disregards the possibilities of
shorts or opens within the tube best
verified with a tube checker. Too high
or too low a voltage at point D in Fig.
2, is again due to either excessive or
insufficient plate current.

Consider the case of an open cathode
resistor. Place the voltmeter probe on
point D and a voltage is indicated. This
will usually be higher than normally
expected. The reason for any voltage in-
dication at all at point D is that the
voltmeter resistance has shunted the
open cathode resistor and thus com-
pleted the circuit.

What of point E in Fig. 2?7 Unless
there is some cireuit arrangement to
provide grid bias at this point, no d.c.
voltage should be indicated. A sensitive
a.c. voltmeter may be used to indicate
the presence of excitation voltage at
that point.

ADDITIONAL MEASUREMENTS

The direct measurements serviceman,
finding the tube socket voltages normal,
will then measure the a.v.e. voltage to
determine if this circuit is operating.
He will check for voltage on the local
oscillator grid as an indication of oscil-
lation.

If all voltages in the set are normal
and the trouble has not been located, he
will then turn the power off and proceed
with resistance measurements, checking
for continuity through all the coils and

ANT. SPEAKER
R.F. %, | {2n0 |_{aupio
Amp [ [MXERMT) amp. [ |0ET [ | AMR
0osc.

Fig. 3—Another way of viewing the receiver.

transformers of the set, all ground re-
turns to the chassis, the voice coil of the
speaker, and the contact arms on the
rotors of the tuning condensers. He will
check the values of vital resistances
throughout the set. Resistance measure-
(Continued on page 574)

543


www.americanradiohistory.com

Edited by ELMER R FULLER

WORLD-WIDE STATION LIST

S this goes to press we are wait-
ing for the few more days be-
fore the 80-meter ham band is
again opened to U, S, ama-

teurs, We are looking forward to some
very good QSQ’s with several of our
friends of the old days. For some time
now we have been playing around with
the ten-meter band, but results on this
band have not been what they were ex-
pected to be. Several good days have
been experienced but they were few and
far between, It is hoped that 80 metérs

will be much better. Reports on recep-
tion on this band will be most welcome.

Short wave reception has been rather
erratic for some time, and only occasion-
ally have any good dx catches been
made. ZAA in Albania has been heard
at 2 to 3:30 pm on 7.850 megacycles.
This station is quite weak, but comes in
occasionally with fair volume. VLR2 is
heard well at 8 am on 6.150 megacycles,
with the news in English. Sign-off
time is 8:25 am, ZNS2 in the Ba-
hamas is heard with the news at 8 am

on 6.090 megacycles. This transmitter
is also heard at 5 to 10 pm on the same
frequency.

CKNC is now broadecasting on 17.82
megacycles from 7 am to 1:30 pm daily.
CKCX is heard from 7 am to 2:45 pm
on 15.19 megacycles. CHOL is heard
from 1:45 to 7 pm on 11,72 megacyeles;
and CKLO from 2:45 to 7 pm on 9.63
megacycles, These are all heard with
very good results in all parts of the
country.

All schedules are Eastern Standard Time.

Freq. Station Location and Schedule Fren. Station Location and Schedule Freq. Etation Location and Schedule
7.320 GRJ LDNDDN. ENGLAND: 6 to 10:30 pm; 9.130 HI2G CIUDAD TRUJILLO, DDMINIGAN 8.480 MOSCOW. U.S.S.R.; 6 to 8 am: 11
pm to midnigit. REPUBLIC: henrd at 9 pl to 11:30 am; midnight 10 1 am.
7.360 HET3 BERNE. SWITZERLAND: 6:30 to 8 8.140 KU5Q GUA M' heard at 7 8.490 wcCBX NEW YORK CITY Brazilian beam.
8.165 CRGRB BEN ELA. ANGDLA 3:30 to 4:30 4 to 10:30 p
7.380 NCN U.S. Navy at Guam nm. o9 p 8.480 KNBI SAN FRANOISOO CALIF.; Orlental
7.380 HEK3 BERNE, SWITZERLAND: 10 am to 9.185 HEF4 BERNE. SWITZERLAND: North am. mldnight toﬂ 45 nm.lllwallln
12:30 pm; 3:15 to 3:30 pm; B:30 to American beam, 7:15 to 7:45 am; beam 4 1o 9:45
. 10 pm. 4:20 to 5:20 pm; 6:30 to 8 pm: 8:30 9.450 KNBX SAN FRANCISGD. cALIF Orfental
7.565 KNBA SAN FRANCISCO., CALIF.; Orlental to 10 Rm. beam. 11:15 am to 3:30 pm,
cam, 4 to 9:45 am. 8.235 coBQ HAVANA, CUBA: 8 am to noon; 8 8,490 GWF LONDDN. ENGLA
7.565 WNRE NEW YORK CiTY: Eurwean benm. to IOA)m. 8.485 ZBW TDRIA HDNG RONG. 4:30 to
midnight to _3:15 am: 4:30 to 6 p 9.270 CoCX HAVANA, CUBA: heard at 12 am.
7.570 EAJ43 SANTA CRUZ CA NARY ISLANDS. 9.300 MACEIO, BRAZIL: G to 7 pm. 9.500 XEWW HEXIGO CITY, MEXICO; 8 sm to
11 am to moon; 5 ¢ 15 p 9330 KU5Q GUAM: 8 am
7.575 KCBA SAN FRANCISCO, GALIF.: Eait In- 9.330 ANDORR. 9,502 0IX2 LAHTI. FINLAND 7:15 to 7:45 pm;
dles beam, 4 to 9:45 am. 9.305 PY NANILA PHILIPPINES. to 7 am; o 11
7.805 KNBX SAN FRANCISCO, CALlF-- Oriental 11 to 11:30 9.510 TAP ANKARA. TURKEY. 1 to 2 pm.
beam. 5 to 11 9.340 PIYS ILLENSTED cunAc 9.510 GSB LONOON, ENGLAND: Near Iast
7.805 WO00C NEW YORK CCTY Furupem beam, 9.345 HBL GENEVA. SWITZERLAND. 1 to 3 beam, 11 pm to 1:15 am: 12:30 to
mldnlght to 3:15 am: 3:30 to 5:45 m. fm: th American beam, 4 to
9.350 VIENNA. AUSTRIA: heard at 4:30 9:45 pm; Itallan beam, 12 to 2 am;
7.850 ZAA TIRANA. ALBANIA; Engiish at 3 to d?m. 12:30 to 4 pm.
.20 P, 9.350 SOFIA. BULGARIA: on to 11 pm. 9.520 PARIS, FRANCE: North American
7.860 SUX CAIRO, EGYPT: 5 to 5:30 pm. 9.360 CBFX MONTREAL, CANADA: 6:30 am to beam, 12:30 to 12:45 am: I to 1:15
7.950 ALICANTE, SPAIN; off at 6 pm. 10:30 pm. ani.
8.000 DAlM.AtSGUS. SYRIA: 11 pm to mid- 9.360 CETINJE. YUGOSLAVIA; 1:30 to 8 8.520 YLW? PERTH. AUSTRALIA; 5:30 to 10:30
night. pm.
8.030 FXE BEIRUT, LEBANON: 11 pm to 5:30 9.370 EAQ MADRID, SPAIN; 2 to 3 am: 7 to 8.520 ZRG IDHANNESBURB. SDUTH AFRICA:
am, 9 am; 10 am t0 5 pm; 6:30 to 9 pm. 3 to 7 am.
8.565 AFN MUNICH, GERMANY: 4 am to 12:15 9.380 COBC HAVANA, CUBA: heard at 5:30 Em 9.525 GWJ LDNDON. ENGLAND; Near and Mid-
fm- 8.385 OTC LEDPDLDVILLE. BELGIAN CONGO: die East beams. 11:45 pin to 12 am:
8.665 COJK [ MAGI.IEV. CUBA: 8 pm to 12:30 3:30 to 4 _pm: African beam, 3:30
8,696 COCO HAVANA CUBA: 7 am to 11:30 p 8.410 GRI LONDON' ZENOGLAN?: soAfrlegn $om: w; s Eu;oveln 015 . to
5 . :30 am; 5:30 to 7:4 A i H t
$8% CocQ  HAVANA CUBA: '4:30 sm to 1536 1Eo 3o oo, 1 pm: 330 to 5:50 oms 3o amis & § ami 10:15 am bo
uropean beam. 12:30 to 2:45 pm; 5 8
8.840 DAKAR. FRENGH wssr AFRICA; to 7 45 am: 10:15 am to bia: CEED) L ,cAHmEe':lEf:AbI::m "smfo ‘l{n;:(m South
afterncons tili 4:30 4:30 30 pm. 9.535 1Z1 TOKYO, JAPAN: 7 to 8:15 am
8.850 COKG S8ANTIAGO. CUBA: 630 am to 10 9.420 BELGRADE. YUGOSLAVIA: mld~ 5 <190 to
it o2 am 10 (o 10:45 8 9535 SBU STOCKHOLM, SWEDEN: 1:30 to
38%3 ggggl HE\‘;RH:. gl?g::f"mn“il 9.440 F2ZL BRAZRI:!“'LE ' FRENCH y E'IUA- gml.ms to ® pm; Sundays oniy 5 to
9 $ 7 am to pm, AFRICA: 11 am to 8 3 0 v
9.082 CNR3 nA?ﬂ.‘mgnocco: 2 to 5 pm. mid- . - m'l(dAn'lgAht to 2:30 a l o Bl 9335 BEI:‘.RL_EI“S!VITZSEH!%APUDI-’Mto North
n o B . : s
8.120 BALTKPAP AN BORNEO: heard 5 1o || ~ 40 T4 RA, TURKEY: 11 am 10 445 || g500 viga MELBOURNE, AUSTRALIA: Asistic
6 pm. 8.470 CRGRA LDUANDA. ANGOLA; heard signing by
. A N : 8.540 VLCS SHEPPARTDN. AUSTRALIA: North
9.125 HAT4 BUDAPEST, - HUNGARY . off at 4:30 pm. Am;rlcln beam, 7 to 7:43 am; B:45
8.540 PARIS, FRANGE: midnight to 12:15
0500 XERQ  MERICH CITY. MERICO. svenings,
£ 5 . ; evenings,
. FrRANK BgAveN | 9540 LKJ 08L0. NORWAY: 2 to 2:50 am: 443
- 0 am.
9.540 CICA EI.HADNTON, CANADA: 9:30 am to
pm.
9,548 SINGAPORE. MALAYA: 8 t0 9:30 am.
9.550 GWB LONDON, ENGLA
8.5 OLR3A P%AGUE CZECHOSLOVAKIA: 3 to
9.550 KGEI SAN FRANCISCO. cALIF East In-
dies beam. 4 to 10:45 am; Alaska
beam, 11 am to 12:45 D
9.555 XETT MEXICO CITY, IIEXICD
9.565 KOMSOM + U.S.8.R.: % pm to
mldninht. 2 to 8 am: 11 am to 2
to 8
9.570 KwID SA]N FRANCISCD. CALIF.: Oriental
beam, 11:15 am to pm; South
Amorlcan beam, 7:45 to 11:15 pm.
Alaska bcam. 11:30 pm to 1:45 am.
9.570 WRUA BOSTON, MASS.: European besm.
4:30 to eémn
8.570 KwiX SAN FRANCISCO. CALIF.; Oriental
beam, 2 to 11 am,
9.580 GSC LONDON. ENGLAND: Central and
South Amerlun beam. 4:15 to 9:15
pm; Indian beam. 8 to 8:15 pm.
8.580 VLG MEL BDURNE. AUSTRALIA: Indian
beam. 8:35 to 9:45 am.
9.500 WLWO CINCINNA'I'l. OHID: European beam,
Z; 45 pm, South American beam,
9.580 VUD4 DEL I. INDIA' 8 to 10:50 pm: 1 to
44!m. 5:30 to 7 am; 7:30 am to
9.580 PCJ EI‘NDHO\‘I’EN. NETHERLANDS. 3 to
to
9.595 ATHLONE, IRELAND 4:10 to 4:30
0.600 XEYU MEf)tucn l:nv'.1 MEXICO: heard late
. . . Aflernoens and evenlugs.
"Byt | tell you—I! hid $150 in my radio!" {Continued on page 550)
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A U.H.F. HAM TRANSCEIVER

A Practical Unit for the 420-and-up Amateur Band

ITH activity starting to

boom on frequencies higher

than 400 mc, we decided a

short time ago to construct
and experiment with a compact, low-
power transceiver which would operate
at these frequencies, A portion of the
amateur band in this range (420-430)
has recently been made available. The
remainder, comprising 430-450 mec, will
probably be opened very shortly, giving
the amateur 30 whole megacycles with
which to experiment in a desirable part
of the spectrum. The new citizens’ band,
fr-m 460-470 me, should also be opened
soon. This, for the first time, will make
radio reception and transmission legal
without any license of any kind. This
transceiver covers a range of 415-500
me, including all the above.

Not much thought had to be given
to choice of tubes, as the field is pretty
well limited to the well-known and popu-
lar 955 acorn type. The small size fits
well with the compactness of other com-
ponents at ultra high frequencies and
the low power requirements make it
possible to run it efficiently from the
a.c. line or from medium-sized batteries.

The complete set, except for speak-
er or mike and power supply, ecan be
built in a space less than 4 x 4 x 4
inches. This is the size of our unit but
the photograph shows unused space
within this volume. It is possible, for
example, to incorporate a small 2-inch
PM speaker or small “B” batteries for
the plates.

We were more interested in getting
a solid, clear signal out of the antenna
and this has been accomplished. Vibra-
tion and movement of the transceiver
during transmission has no adverse
effect on the signal and the frequency
once set remains constant. There is no
evidence of hand capacity during tuning.
This instrument is definitely not a toy

and the design has not been limited for °

the sake of compactness.

Experiments carried on over shert
distances within the same block show
that the waves pass readily through
partitions and brick walls. Communica-
tion over short distances did not require
the receiver to be equipped with anten-
na. Our experiments show that with no
benefit of location a mile or so can be
covered. Given the advantage of height
the signals should go the line-of-sight
limit with a reasonably good signal.

R.F. SECTION

The circuit is a parallel-line affair

but with condenser tuning for conven-
ience and ease of calibration. The lines
are Y%-inch copper tubing, each 2 inches

RAD!O-CRAFT MAY,
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long and separated by about 7% inch.
The miniature 50 puf condenser is con-
nected across the far ends of the lines.
The tube ends connect directly to the
tube contacts.

Polystyrene blocks are used to insu-
late and support the r.f. components. The
presence of this material has no appre-
ciable effect on the r.f. fields, and though
expensive, it is well worth-while. Leads
between the r.f. and audio circuits go
through holes drilled through the poly-
styrene. The material machines very
well, taking saw, drill or tap very nicely.

The plate, grid and cathode circuits
must be well isolated from other cir-
cuits by suitable r.f. chokes. We wired
up a number of these experimentally,
taking off turns until we arrived at an
optimum in each case, Quite a bit of
power can be lost through inefficient or
insufficient chokes.

The tuned circuit is set back about

Top — The oscillator
circuit. Heavy tubes
are "long lines" and
bent wire is antenna
coupling. Below—Au-
dic section. Batieries
strapped to the trans-
former are to excite
the carbon micro-
phone.

M

b e

The transceiver with power pack [in rear).

114 inches from the front panel. This
effectively eliminates capacitance ef-
fects, which we feared at first. The met-
al'shaft of the variable tuning condenser
is extended by means of an insulated
coupling and a short length of polysty-
rene rod. The front panel will accom-
modate a 2-inch dial but we were un-
able to locate one in Radio Row and had
to be content to make a home-made job.
This was done by pasting a circular
piece of paper with inked divisions on’
the panel and using a small bakelite ar-
row knob,

POWER OUTPUT VS. FREQUENCY

As might be expected, the output is
appreciably greater at the lower fre-
quencies. Even the acorn tube begins

(Continued on page 585)
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SIGNAL GENERATOR

A few parts from the junk box may
be assembled into an efficient signal
generator in a short time. This will
furnish either modulated or unmodu-
lated r.f. sngnals at the will of the opera-
tor.

The circuit uses a 1G6-GT twin tri-
ode as radio and audio frequency os-
cillators, The grid coil of the r.f. oscil-

lator is wound with No. 32 enameled
wire, close wound, to cover 1% inches on
a_ l-inch form and is tuned by one sec-
tion of a standard broadeast condenser.
This winding is then covered with a
thin sheet of celluloid. The plate wind-
ing is wound over the lower end of the
grid coil and covers 3/16-inch. The out-
put coil is wound immediately above
the plate coil and covers.%-inch wind-
ing space.

"The modulator uses a straightfor-
ward audio oscillator circuit. The trans-
former is one designed for inter-stage
coupling. A transformer with a '3-1
turns ratio is applicable to this circuit.

The panel controls are: TUNING,
OFF-TONE-R.F.,and ATTENUATOR.
The dial used on the tuning condenser
should be free from back-lash and
capable of close calibration. The OFF-
TONE-R.F. control is a double pole,
three position switch. Variable r.f. out-
put is possible through the use of a
1,000-ohm potentiometer across the out-
put winding of the r.f. circuit.

The plate voltage is supplied by a
small “B” battery of the hearmg aid
type and the filament voltage is sup-
plied by a flashlight cell.

If either of the oscillators fail to os-
cillate, it may be necessary to reverse
the connections of either of the wind-
ings.

This signal generator produces a
signal from 400 to 1500 kilocycles and
is useful in servicing broadcast re-
ceivers.
A. SKITSKI,
Waskatenau, Alberta

UNIQUE OSCILLATOR

A-unique oscillator circuit using two
separate triodes or a dual triode tube is
illustrated in Fig. 1. A 6SN7-GT or a
pair of 6J5 tubes are suitable. This os-
cillator will perform at radio or audio
frequencies, depending upon the circuit
constants. The simplicity of the tuned
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circuit makes this oscillator easily
adaptable for multi-band use.

A practical adaptation of the circuit
is shown in Fig. 2. Here it is used as an
audio-frequency signal generator. The
coil L1, and capacitors C1, C2, C3
and C4 are chosen by experiment or cal-
culation. Selector switeh S1 is used to

Radio-Craft wants original kinks from

its readers, and will award a seven-

month subscription for each one pub-

lished. To be accepted, ideas must le

new and useful. Send your pet short.cut
or new idea in today!
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selgct any of the desired frequencies
which are determined by the values of

the capacitors. Continuous change of

frequency can be attained by using a
large variable capacitor instead of the
switch and fixed capacitors, but at au-
dio frequencies, the size of the variable
condenser becomes very large.

A cathode follower stage has been

6J5 6J5 6J5

W= af

Li ht & 1 1 -
C|..C2=C3=C4T

——a

OUTPUT,

Fig. 2 -
added to couple the oscillator to the
output terminals and to provide a low
impedance output.

Potentiometer R4 serves as the out-
put level control and the cathode load
resistor. Changes in the -output load and
adjustment of the output level should
have very slight—if any—eﬂ’ect upon
oscillator frequency.

Leo G. SANDS
Towson, May yland

MICROPHONE PREAMPLIFIER

This compactly built preamplifier has
enough voltage gain to couple a erystal
microphone into the audio frequency end
of practically any home radio receiver.
It is designed around the 6SJ7, connect-
ed as pentode with an approximate volt-
age gain of 100. Carefully selected re-
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sistors and condenser values give this
unit excellent frequency response.
In keeping with our desire to make

OGI.GOOV =

-QUT PUT
{HI.IMR)

—

INPUT
(HLIMR)

z
1 SMECS

RESISTORS.25W., EXCEPT AS NOTED.

the unit as compact as possible; an
a.c.-d.c. circuit was used. As the cur-
rent ratings of a 6H6 will not be ex-
ceeded by the current demands of the
63SJ7, a 6H6 working into a R-C filter
was used as a full-wave voltage doubler.

The filament requirements for the
tubes are met by using a small 6.3-volt
transformer.

Note—The unit may be made more
compact. by using a 350-ohm line cord
resistor.

PauL Fi8Kk,
Montreal, Canada

“MYSTERY” IMPROVEMENT

On page 718 of Radio:Craft for
August 1946, you published my “mys-
tery” circuit and requested to hear fur-
ther reports about the set.

It became evident that the 6B5 out-
put tube was operating under difficul-
ties. I therefore took the 6B5 out and
substituted a 6A3,

The results were astonishing. Tone
quality and general fidelity was im-

, broved fully 100%, and the volume and

selectivity also registered substantial
gains. The whole circuit loosened up and
took on new life. Several bugs and
gremlins disappeared entirely.

The most “mysterious” and gratify-
ing result obtained was the automatic
change from dual to single control. With
the regeneration control placed at the
extreme position, that position became
permanent and the circuit could be per-
fectly handled over the entire broadcast
band by using only the volume control.

The only other change made is the
rewinding of the coils with No. 28
enamel wire instead of No. 32 as here-
tofore used.

RaLrH W. MARTIN,
Los Angeles 32, Calif.
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RCA VICTOR
MODELS 54B1, 54B1-N, 54B2, 54B3

SPECIFICATIONS
Frequency Range ......... 550-1,60C ke.
Intermediate Frequency ........ 455 ke.

ALIGNMENT PROCEDURE

Test Oscillator.—Connect test oscil-
lator as indicated in chart, keeping the
output as low as possible to avoid a.v.c.
action.

Output Meter.—Connect meter from
top lug of TB! (plate of 354} to ground.
Turn volume control to maximum position.

*Steps 3, 4 and 5, shown in alignment
table, require & coupling loop from the
signal generator to feed a signal into the
receiver loop located in the lid. This loop
should be approximately one turn of
6x3!/5 inches coupled to the signal gen-
erator through a 200 ppf copacﬁor. and
loossly coupled to the_receiver loop an-
tenna at sbout 134 inches distance, so
as not to disturb the receiver loop in-

ductance. Ground test oscillator through
.1 mf. capacitor to receiver chassis.

CRITICAL LEAD DRESS

i. Dress blue, green and black leads of
second i.f. transformer as direct as
possible. If excess lead exists, dress
down side of socket and flat as pos-
sible against chassis to transformer
opening.

2. Cross the green and the black leads
inside the first i.f. transformer can,
keeping the green lead to the outside.
Keep the blue and the green leads
separated as far as possible through-
out their length.

3. Dress audio coupling capacitor {Cl4;
.002 pf.) and the lead to the volume
control up and underneath the shelf
supporting the output transformer.

4. Dress the three capacitors pyramided
behind the speaker, parallel to the
complete assembly and with enough

T_ABULATION FOR ALIGNMENT
Connect the - Adjust the
high side of | Tune test-osc. Turn radio following for
Steps test osc. to— dial to— max. pea
to— ___output—
Connection Quiet point | C11,C12
1 lug of C2, 455 ke. near 1,600 kc. | 2nd i.f. trans.
located on
rear of gang
Py in series Quiet point Cg, C9
with .01 uf. 455 ke. near 1,600 kc. | 1sti.f. trans.
3 *Antenna 1,600 ke. 1,600 ke. C5 (osc.)
coupling
loop thru 200 .
4 uuf cgpacitor 1,500 ke. 1,500 ke. C2 (ant.)
(See “"Align-
rneénf P.r.ofce- .
ure'" for
5 explanation.) 600 ke. 600 ke. L2 (osc.)
6 Repeat steps 4 and 5 for final adjustments.
IRS T4
ISTOET., 05C. I.F.

room behind the battery holder to
allow the holder to move when a bat-
tery is insfolled or removed.

5. Dress the "B" bettery leads behind
the gang frame and over the top of
the output transformer.

6. Observe the outside foil connections

on all paper capacitors, also the
polarity of fhe electrolytic capacitor
{CI7).

7. Keep blue and red leads of output
transformer above the mounting shelf.

Note: Do not install "A' battery with-
out cardboard cover.

A rubber band should be placed
around each one of the tubes for
cushioning.

2NDDET. A£ AN.C.

€5°0SC. 2 ANT
BOOKC IBOOKC

Positions of trimming, padding and Lf.
trimmer condensers.

354

OUTPUT

LOOP 35 a

-GV|600KCI
- TV.1500 KOy

J. %%'o.«

e, 5§

-~ Y

8 F 036 g
22,5 LW 2 L4
4n ln

Note: C5 and Cb are variable; the
arrow was inadvertently omitted.

BATT. VOLTAGES SHOULD HOLD WITHIN £ 20%. *MEASURED VATH CHANALYST OR VOLTOHMYST. VOLTAGES MEASURED WITH RESPECT TO CHASSIS GROUNO.

+56v £20.005

Tl 2 VC.
¥

R3

33IMEG lc|s

T 22

N
| Pl
] PM SPEAKER
ClIT= £ RIO
0T £3.3mEG
r i 1.5V. A BATT.
pellow - 1 _pellow R9
ot —n
67.5V.B BATT 820

f;fsw.l ON LID
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SWEEP CAI.IBRATOR
United Cinephone Corp.
Torrington, Conn.

This instrument provides calibration
marks for use in calibrating the sweep
speed of a synchroscope or triggered
sweep oscilloscope. The markers consist
of short video pulses, of less than %
microsecond duration, spaced apart by
an exactly known number of micro-
seconds.

Ranges: Switch permits choice of
four different time intervals between
calibration markers: 2.5, 10, 50 and 100
microseconds.

A G

Clippard Instrument Laboratory
Cincinnati, Ohio

This custom-built instrument fur-

nishes a.c. potentials of laboratory ac-
curacy in 1/10th-volt steps from 0 to 111
for laboratory or production line use in
testing and calibration of a.c. meters,
vacuum tube voltmeters or other circuits
where a known source of a.c. voltage is
required.
- It incorporates a precision trans-
former of the true isolating type with
a primary tapped to adjust within one
tenth of one volt of line voltages from
100 to 132. Secondary is precision tapped
to provide output voltages of 0 to 111 in
1/10th-volt steps.

A Weston meter, model 476, is placed
in the secondary circuit for highest ac-
curacy and is calibrated with a single

I’{ red line to indicate proper primary

Malkers have an amplitude of 40
volts, with choice of polarity.

Trigger Pulse (internally gener-
ated) : Choice of polarity. The positive
trigger has an amplitude of 120 volts;
negative 65 volts. The repetition rate is
continuously variable by means of a
calibrated control from 2000 to 3000
¢.p.s.

Operation from an external trigger
pulse, either positive or negative, of 66
volts.

Gate: Continuously variable duration
of 20 to 3000 microseconds. (gate length
is length of time during which markers
are generated following each trigger
pulse. All markers that would appear
subsequent to this interval are sup-
pressed.) —Radio-Craft

INSTRUMENT RESISTORS
Instrument Resistors Co.
Little Falls, N. J.

Four new types—ALA, ACA, BLA
and BCA offer the advantages of close
tolerance, high quality and low unit cost.
Type ALA is a 3-watt resistor, with a
maximum res:stance of 2500 ohms in

P

s ays 3|

nichrome and 5000 ohms in manganin.
Type BLA, rated at 5 watts, runs to
50,000 ohms (nichrome) and 10,000
ohms (manganin). Types ACA and
BCA are the same as ALA and BLA
except for a coating of high-tempera-
ture cement.—Radio-Craft

548

voltage adjustment. When the primary
is adjusted to 100 volts the instrument
may also be used as a variable ratio
transformer provided input voltages do
not exceed calibration settings. One-
thousand-to-one to one-to-one values in
steps of one one-thousandth are fur-
nished in ranges up to 10,000 cycles.

Output
30-volt-amperes as follows: 0.1 to 1 volt,

is conservatively rated at

5 amperes permissible current; .01 to
11 volts, 2 amperes; 0.1 to 31 volts, 1
ampere; 0.1 to 111 volts, 0.3 amperes.
Accuracy of 1% is guaranteed for the
voltage output of one-quarter of 1% for
the ratios.—Radio-Craft

CARDIOID MICROPHONE

Electro-Voice, Inc.
South Bend, Indiana

A new cardioid unidirectional crystal
microphone, with high output, dual fre-
quency response selection, and other
features is announced.

The new CARDAX has a dual fre-
quency response selector on back of
microphone which enables wide range

RADIO-CRAFT

WwWwWw.americanradiohistorv.com

flat response for high fidelity sound
pick-up or wide range with rising char-
acteristic for extra crispness of speech
or high frequency emphasis.

It is designed for high quality pick-
up and reproduction of voice and music
—in public address, recording and re-
mote broadcast communications.—Readio
Craft

p— ——— _——— =

[

COLD-CATHODE RECORDER
Sylvania Electric Products Co.

Boston, Mass.

The R-1130 iz a modulator glow tube
of the crater type that is rugged and
dependable for facsimile and sound-on-
film recording; oscillograph timing
markers; stroboscopic devices; seismic
recorders; and photo-electric counters.

The tube, usually operated by the
single-ended output stage of a push-
pull amplifier, provides a modulated,
high-intensity point-oflight source by
means of a hollow cathode producing
high ionization density which may be.
viewed in depth. Current through the
tube varies linearly with the signal
voltage regardless of changes in tube
impedance.

Used in a typical facsimile receiver
the light output of the tube is focused
through a baffle with a sharp rectangu-
lar opening to produce a spot of light.
.0072-inch high and .0104-inch wide on
a drum rotating at 90 r.p.m. Scanning
movement is .0104-inch per revolution.

Type R-1130 recording tube is sup-
plied in a T-9 bulb with intermediate
shell octal base and may be operated
in any position. Providing a useful light
range between 3600 and 65600 angstroms
it will respond to frequencies between
16 and 15,000 c.p.s. Rated at 135 volts
d.c. with currents ranging from b to 35
ma, it requires a starting voltage of
170 d.c. maximum.—Radio-Craft
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FM CARRIER
STABILIZATION

(Continued from paege 538)

a buffer stage and individual low pass
filters and then applied to a phase dis-
eriminator of the conventional type
known to FM technicians and repair-
men (Fig. 11). The magnitude of the
discriminator a.c. cutput voltage depends
upon the difference of phase between
the two applied frequencies A and B.
The polarity depends upon whether the

Hartley oscillator frequency A driffs |

upward or down.
The low-pass filter which follows the
discriminator grounds out the rapid a.f.

iy . 12H6

3 b

Fig. 11—The 12Hé output corrects frequency.

modulation and permits only the vary-
ing voltage caused by gradual frequency
drifts to affect the grid bias of the Mill-
er tube (V-203). Change of grid bias
of this tube varies the input capacitance
and therefore the frequency of the
Hartley tank coil across which it is con-
nected. The original frequency drift of
the Hartley oscillator is compensated
for in this way.

The output frequency of the CFS
and modulator unit is multiplied in sue-
ceeding stages to bring it into the FM
band. The center frequency of this trans-
mitter is maintained to within .001 per
cent of its assigned values.

_NEwWae  ALLIED’'S |94 6

" CATALOG

== _'Send for it Now(

A SO
\
LARGEST AND MOST COMPLETE STOCKS r

Today’s handiest, most complete Buying Guide!
Brings you latest, finest values in parts, tubes,
kits, tools, books, test instruments, communi-
cations receivers, Ham gear, public address
and other equipment. Places at your finger
tips over 10,000 items of nationally known
guaranteed quality. Makes available to you

Pargde of :

the world’s largest and most complete stocks models, inclgarc.” 1946
under one roof . . . ready for rush delivery. radios, ang 7«':3 Phono-
Enables you to get everything you need in '""Caﬁons recesvenc:::,:',"
radio and electronics from one dependable, onn%bm“m"‘ shortewaye
central source. Send for this new 1946 Cata- tiful :;’,'::fu bands, Begy-
log now. Save time, work and money! formancel 5:?"’""‘3"‘
‘ values] standing

THE RCA ANTENNALYZER
(Continued from page 536)

value of the same signal. The instru-
ment panel used for this purpose may
be seen near the top of the Antennaly-
zer. The signal from the Antennalyzer
is fed first to the peak-reading wvolt-
meter which consists essentially of a
diode rectifier. The input signal is ad-
justed until the meter in the output
reads full scale. Then the signal is
switched to the input of the r.m.s. volt-
meter. The output meter is switched to
this voltmeter at the same time. Since
the meter scale is calibrated with full
scale equal to unity, the new reading is
now the ratio of the r.m.s. signal to
the peak signal.

A  supersonic reflectoscope using
sound waves to locate flaws in solid
objects has been developed at the Uni-
versity of Michigan, reports Dr. Floyd
A. Firestone of the departments of
physics and engineering research of the
University. Is uses a quartz crystal cov-
ered with a film of oil to contact the ob-
ject being tested.

|

B

HANDY RADIO ROOKS

AND CALCULATOR
S TEMS

Gosio Formuias & dta, Dfe. ovER 10,000 1 0 Neiw p.a, EQuiPMENT
dio 3"‘3-" H fo Terms, Ra. 1 gest section of quality Sound syste

Hders’ andbook, Radlo Bigg ioment for P ms for every
fed  Radio s«%i?ﬁ.‘. 8I'r'n.|‘;‘l'| ports and edqwre" i :ub'llccaddress require

» andbook e Iy (] engineers, ea » s ent. Complete } 4 A
P:N'ZJ:D.' 75¢. jcemen, soundmen, 0"")“ amplifiers, speok:,-"ng of
Capacitency. Goinee And Sorles builders. Alllea ing <rophones g il
No, xa;.mc"""“"- p teul":, at fowest prees, ewest de 4 'acceuo,-,,,_
R-F Resonanes srd £or' o e makes,; now. velopments with
I and Coll Wing. Catalog man . U
iy g;l;glsmr :se Send forFree Y exclusive features,

e E— | [ e e e

ALLIED RADIO CORP.
833 W. Jackson Blvd., Dept. 2-EE-6
Chicago 7, Illineis
Date

O Send FREE New 1346 Catalog.

|
l O Send Six Books—Calculator No. .. ...
I Caleculator No, ..... } $lih enclosed

Address gppugersigegt R AR T Evengltiing in Badis
IC.‘m 2 R o b TR Slate i and Electronics
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WORLD-WIDE STATION LIST

(Continued from page 544)

9.608
2.610
9.610
9.615
9,623
L]

9.630
9.640

0.646

660

9.660
9.660

9.850
9.670

0.620
0675

0675

-
$.680
9.683
9.635
9.600
9.700
9.700
0.700
8.705
0710

9.715
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0.750

0.750
9.760
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9.785
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9.825
9.833
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GRY

IRL
ZYC8
MCH
TIPG
CXAS

XGCA
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CKLO
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LONDON, ENGLAND. Alrlcln beam. 10.000 XGOL
12:15 to 4 Near East beam.
2:30 to 4 pm; Middle Eut beam. 11 10.220 PBH
pm to 1 45 am: Australian beam,

Il pm to 3 am, 10.400 YPSA
CAPE‘I’OWN. S8O0UTH AFRICA: 3 to
am: 0 am to 4 pm. 10.420 VLN
RIO DE JANEIHO. BRAZIL: eve-
E' [311) midnf 19.450
LUX BOURG: heard irregularly at
4:30 pm calling New York. 10.5(0 KUIG

BAN . COSTA RICA; & pm to
,sIOSE g 10.730 VQ7L0
MONTEVIDED. URUGUAY: 3:30 to |} (0.780 SDB2

8 p
Sommhore In china. to 7:43 {1.040 CSW6
DON, ENG NO African benm.
l2 o 1:I5 nm. Middle kast benm. 11.090
12.15 to 12.30 am: 1:30 to 2 pm;

4:15 to 4:30 pm; European beum 12 | 1.115 MCH
to 12:30 am: & o 2:45 am; 5 to
7 30 am. 10 sm to 11 am; 12 to [| (1.145 WCBN

2 to 3:43 Pm.

MOLTHEAL. CANADA: Europcan || 11.595 VRR4
L&’ﬁ'ﬂ"dna'lér:‘t’;&\un North A 11.616 CoK
’ s NOr mer- *
ican beam, 4:15 pm to II: 4: pm; || 1.640 sz

New Zealand beam, 12 1o 4 8
CHUNGKING, CHINA: East Asiu and || 14-645
South Seas beam 6:35 to 8:40 am:

North American beam. 8:45 to 10:40 || 11.650 XTPA
am; FEuropean becam, 10:45 am to [| 11.680 CMCY
ll 30 am; East Asia and South Seas

11:30 am to 13:45 Pm. 11,630 GRG
u:;rlmont E]NIGLANDi'_Af%cnn g:nm.
rm to 3 am: Far kast A m.
it om to 3 3: 43, am: North African {| 11600 xans
eam, 0 245 am,
VATchN cn'Y- noon to 1:30 pm; || 1.696 HPSA

:45
PORT AU PRINCE. HAITI; § lo 1.700 GVW
8:30 am; 11 am to 2 pru; 5 to 8 pi
MOSCOW, U.8.S.R.: 4:30 to 9:15 pm 11.705 SBP
NEW YORK CITY: DBrazillan beam.
7 to 10:30 pm. 11.705 CXAI9
DELHI, INDIA: 7:20 to 11:30 am.
TOKYO, JAPAN: 2 to 5 am; 5:30 to [] 11705 CBFY

7:15 am; 7:30 to 9:40 am; 9:35 to
11 40 nm' 12 to 1:40 pm; 4:30 to |{ {1770 WLWS2

Lolu‘go?. ENGLAND: African beum.
H ] pm; anary slands

beam. 188 to 145 am; 215 fo LEIRWEL WK
am; o - m ; e‘“

beam. 1 to 5 am: 5 to 7:30 am: || M-710 VLG3

10 15 am lo412 pm: 12:30 to 1:30

2:15 pm,
MEXIC TY, MEXICO: evenings.
suspmntl;on. Auszrsdu.us.slgonh.
ern atic beam; to 8: am;
yiiiis bem o am o L5 am. || 11718 WELS
s 1"t o
BUENDS AIRES, ARGENTINA: 6 to || }/.718 CR7BH

8:30 pm. 1(.720 PRLS
GUATEMALA CITY, GUATEMALA:
Sundays at G:55 pm. 11.720 CKRX

LONDON., ENGLAND, Australian 1.72¢ OTC
beam. 12 to 4 am,
BOSTON, MASS.: Central American 1725 JVW3
beamy, 6:30 pm to I am {1.730 KGE]
SA'N FRIAP:CI’SCD. CALIF.. Oriental
heam, o 4:45 pm. 11, WRUW
LOS ANGELES. CALIF.: Oriental Szt
beam. 2 to 4:45 am: 5 to Il am
FORT DE FRANCE. MARTINIQUE: 1.730 KGEX
heard at 5:30 p
LDURENCO MARQUES. MOZAM- {1.730 WRUL
lﬂUE. 2 to 3:3
MOSCOW, USSR'.Gsoto'ISOum
I-Hnl)3 DE ‘JANEIRO, BRAZIL: 3 to || 11.730 GVV

CHUNGKING CHINA 12:30 to 1:43 {| 11.720 CHOL
am: 5:30 to 10:15

LISBON, PORTUGAL- 7 10 8 pm. 11.740 COCY
MONTEVIDEG, URUGUAY, 11.740 CE!174
LEOPOLDVILLE, BELGIAN GDNGO.

relays BBC at 8:30 to 11:45 pm. 11.740 HVJ

CINCINNATI, OHi0: North Afriean
heam. 3:15 to 8 Pm. 1750 680
LOS ANGELES, cALIF South Amer-
ican beam. 1I pm to 1 lm. Bast
Indies beam, 4 to 9:45 a
NEW YDRI( CITV Euronenn beam,
1:45 t 11.760 VLGIO
GUATEMALA cITV. GUATEMALA:
11.765

renings.,
LEOPDLDVlLLE. BELGIAN CONGO: 1.770 KCBA
relays BBC at 9:30 pm to 12:45 am.
INCA, PERU: evenings.
BAGHDAD, IRAQ: 9 am to 4 pm.
VIENNA, AUSTHIA. midnight to 2 11.720 VLA4
am; 8 to 8 am: 0 am to 4:30 pm,
LONDON, ENGLAnn- North Amer- || 11.780 GVU
ican beam, 4:15 pm to 11:45 pm.
HAVANA, CUBA: 7:15 am to 12:45

am,
SAN FRANCISCO, CALIF.: South
M'I;;::lgglbmum. g:ao to 6:30 am.
, U.8.8.R.: 8 to 9:30 pm:
10 pm io 5 am: 8:30 ‘1o 8530 G || 11-780 MPSG
BOSTON, ~ MASE,: E 11.780
, MASS.: uropean beam. ‘
midnight to 3:15 am; 1 to 5:45 pm, || /1-760 O1X3
JOHANNESBURG. SOUTH AFRICA:

LONDDN. ENGLANO: African beam,
Tadisn veam. TEs nn w1545 b
naian bea am to m ;
Medltﬁrn‘:em' ll:elmiJ 3:45 toJ 5’:45 11.79% WRUS
gn;b orth African beam. 12:30 to 11.790 KNBA

ATHENS, 'GREECE; heard 1 10 6 pm. '

QUITO. ECUADOR; afternoons and
evenings. “."90. qu

WASHINGTON, D.C.: U.8. Bureau
of Stsndards: frequency, time and
musical  pitch; broadcasts contlnu-
ously day and night,

11.785

F%?%EDW OHINA. 5 to 9 am:
RIO DE JANEIHD. BRAZIL; cve-

SAhN EALVADDR. EL SALVADOR:
ear nings
SYDNEY. AUSTRALIA. around 12:13

MDSCDW U.5,5.R.; midnight to 2
9:30 to 10 am.
GUAM : henru calling NBC around

5:30
NAIRDBI. ENYA; 9
STOCKHOLM. SWEDEN "3:15 t0 3

.
LISBON, POR\'UGAL. Brnzlhan
beam, 12:30 to 3 pm: 4 to § !
FUNTO DEL GADA, AZOHES 3 to

LUXEMBOURG: heard with Army
hour for New York,

NEW YORK CITY: European betsm, 1
to 5:43 pm.

JAMAICA, BRITISH WEST INDIES:
heard at 10 am

HAVANA CUBA; 11 am to 11 pm.

ANILA PHILIPPINES; 6:30 to

15 am;: evenings
BRUSSELS BELGIUM: evenings

about 7:30 pm.
CANTON, cHINA: 7 to 8:15 am.
HAVANA, CUBA: safternoons and eve-

nings.
LONDON. ENGLAND: Far East
benm. 9 to 10 15 um Middie East
am. 12 to 2
SHANGHAI. cHlNA. 10:15 am to

11:8
PANAMA CITV. PANAMA: 7 am to

LONDON ENGLAND: African beam,
10:30 am to 4 pm.

STOCKHOLM, SWEDEN: 3 to 9 pm;
1:45 to 2:I5 am: 8 to 7 am.

MDNTEVIOEO. URUGUAY: 8 to ®

VERCHERES. CANADA: 10 sm to 11

CINCINNATI OHIO South Amerlcm
2 7:30 to 9:30

GINGINNATI DHll! EurDOean beam,
7:30 am to 4:30

MELBOURNE, AUS‘I’RALIA' North

Amerlun beam, 10 to 10:45 am, 8:45

o 9:45 pm. Tahiti beam. 1 to 1:40

nm. British beam. 1:55 to 2:25 am.

Northern Asistlc beam. 2:30 to 2:55

am.
BERNE. SWITZERLAND: Tuesday
and Saturday. 0 am (o noon.
MARQUIS, MOZAMBIQUE.
R10 DE JANE(RO. BRAZIL: 9:30 to
9:55 pm; off Saturdays and Bundays,
WlNNIPED. CANADA.
LEOPOLDVILLE. BELGIAN CON-
GO0;: 5:30 to 7:30 am.

TOKYO, JAPAN: heard at 1 pm.
S8AN FRANCISCO. CALIF.: BSouth-
west Pacific beam, 1 to 4:45 pm.
BOSTON, MASS.: Europcan beam, 1
lo 5 pm Caribbean beam, 5:15 to

5:45
8AN FHANCISGO. CALLF.: South-
west Pacific beam. 2 to 4:45 am.
BOSTON, MASS.: North African
heam, 6 to 8 45 am: Mexican besm.
0¢:30 pm fo 1 am
LDNDON. EN?LAND. Far East

MONTREAL. CANADA: European
beam, 2:15 to 7 pm.

HAVANA, CUBA: afternoons.

SANTIAGO, CHILE: 7 am to 11:30

pm.

VATICAN CITY: noon to 1 pm.
LONDON, ENGLAND; African beam.
12 to 3 am; 10:30 am to 4 pm
Sotith Amerlcan beam, 4 to 9:15 pm*
Medlterranean beam. 2 to 3 am:
lm to 4 pm: North Arrlun beam,
am; 4 am to 3:30 p
MELBOURNE. AUSTRALIA 3:55 to

ALGIERS. 6 am to

SAN FRANCISCO, cALIF' South
American beam. 11 pm to 1 am; 5
to 10:45 pm; Oriental beam, 1 to

H pm,
MELBOURNE, AUSTRALIA: North
American beam. 12:10 to 12:40 am.
LONOON, ENGLAND: Indian beam,
11 pm to 1:15 am; Australian beam,
1l pm to 1:15 am: European beam,
5 to 7:45 sm; 10:15 am toal;15 pm;
African beam. 5:30 to §:45 am;
715 to 7:45 sm; 1030 am to Il
m: 11:30 am to 1
PANAMA cITy, PANAMA daytimes
and evenings
MOSCOw, U.S.S.R.: 9 to 10 am.
LAH’H, FINLANO: 2:30 to 3 am;
to 7 am: 8:15 to 8:45 am: 1 to
5 pm; 5:45 to 6:15 pm: 8:15 to

3:30 pi
BRUSSELS. BELG!UM 5:30 to 6
BOSTON. MASS.. l:‘a;ropean6 beam, 6
SAN FRANC!SGO. CALIF.; Phlm)'

pine beam, midnight to 3:45 am;
South Ametican beam. 5 to 11:45 pm.

LONDDN. ENGLANO; Afrh:ln beam,

1:45 to 2 am; 7 to 7:15 am: Canary

glunu belm. 1:130 to 1:45 lm;,

ean beam. 2 am; 5
.45 am; 10:15 am to 12 pm; 12 30
to 1:30 ‘am.

Big Ghlrardl BOOK
MAKES IT EASY for
you to LEARN BASIC
RADIO-ELECTRONICS

36 COURSES IN ONE
only $9 COMPLETE

Send the coupon today! Examine Ghirardl’s famous
RADIO PHYSICS COURSE. See for Yourself how this
giant 972 page. 3% 1b. book at ONLY $5 gives
complete basic training that can pave Your way to a
good paying Job or business of your own in Radio,
Televisim, FM{, Facsimile, Broadcasting, Communi-
cations, ete. See how {its 972 profusely {llustrated
pages give just the training you need—ALL YOU
NEED—easier, better, faster—AND AT FAR LESS
COST, No DPrevious training 1s necessaty. Ecery step
35 made crystal clear. Many beginners have completed .
it in a few wecks. Thousands of Ghirardi-trained
men now hold important Radlo-Electronic positions.

No training AT ANY PRICE is more
widely endorsed by experts themselves.

LEARN
FAST...

LEARN
RIGHT

at a Pnce You Can Afford!

Ghirardi’s RADIO PHYSICS COURSE makes
Radio-Electronica-Television smazingly easy to learn.
Everything is explained carefully and thoroughly in &
clear, easy style you cannot fail to understand. No
involved mathematics, No lessons to wait for, No
time lost. You get your iralning easily and quickly—
while the big money-making opportunities still
beckon on cvery side, You'll be amazed to find how
soon RADIO PHYSICS COURSE has you famillar
with every Dhase of thls fascinatlng subject—how it
enablea You to grasp subjects that other books and
courses make seem highly complicated. Best of all,
you buy it on an UNRESERVED 5-DAY MONEY-
BACK GUARANTEE.

Every cent of your money will be
refunded if you are not more
than satisfied. Send coupon today!

USE COUPON

at bottom of adjoining poge
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REPAIR RADIOS EASIE
AND TWICE ASFA

This Big 4-lb. Manual-size Radio Troubleshooter's
Handbook Shows Exactly How to Diagnose and Repair
Common Troubles in Practically Every Radio in Use

' A repair data Handbook
: that goes to work for you

Speed up radio repair work! Eliminate
much needless, tedious testing! Handle
common radio troubles fast and profitably.
Make spare time money repairing sets—
without costly equipment or experience.

MAKE MORE MONEY—FASTER!

Ghirardi's famous 744-page, manual-
size¢ RADIO TROUBLESHOOTER'S
HANDBOOK shows you what to do—ex-
actly how to do it. Over 400 pages give
common trouble symptoms, their causes
and remedies for over 4,800 receivers,
auto radios and record changers of 202
different manufacturers. Just look up the
Make, Model and Trouble Symptom of the

the minute it arrives!?

radioc to be repaired. Four times out of
five, the HANDBOOX will show you step
by step just what to do—in a fraction of the
usual time, Ideal for either busy repair shops
or beginners. Pays for itself in time saved on
the very first job.

Over 300 additional manual-size pages in-
clude service hints; i-f alignment peaks for
over 20,000 superhets; transformer trouble
data; the most complete tube information
you've ever seen; color codes; and hun-
dreds of graphs, diagrams, charts, ete.—
all carefully indexed so you can find what
you need in a hurry. Price only $5—on
5-DAY MONEY-BACK GUARANTEE
BASIS. See Money-Saving Combination,

LET GHIRARDI TEACH YOU THE
“SECRETS”’ OF MAKING REAL
MONEY IN RADIO SERVICING.

Eliminate much needless testing! Repair two
sets In the time normally required for one!

BE A PROFESSIONAL RADIO-
ELECTRONIC SERVICING EXPERT

Don’t buy, specify,

istics, advantages, applications, measure-

The only mod- ment, testing, defects, making emergency

ern book of its Tepairs, ete. Shows when and where to M

kind. Profuse- YS€ the various types; L =]

3 versus drys; applications at low and high E e
voltages and frequencies; a-¢ or pulsating 5

ly illustrated.

d-¢ uses; ambient conditions, ete. Over
200 pages. $3 ($3.25 foreign). Use coupon.

LEARN ALL ABOUT
ELEGTROLYTIC
CAPACITORS

use or replace
capacitors blindfolded! They are among
the most important components in radio-

describes wets

Let Ghirardi Scientific Training Prepare You for the Big Money Class!

s MODI%?OIg RADIO 1SERVICING is Alfred A. Ghirardi’s
amous -page l-volume course in PROFESSIONAL radio-
electronic service work. It gives the kind of training that will MONEY'SAVING
be your “Open sesame!” to the better money-making oppor- OFFER [ ]
tumt1§§ that only scientliﬁé:ally trag]neg] servicemen will be in L]
& position to grasp—including profitable industrial electronic S 1
work. It explains all types of test instruments. Shows how g%,sR%aInggggBLE?H(Z?T
to analyze circuits professionally; how to use all types of e sated wlnte
test equipment for troubleshooting; how to test, repair and g _cominion service jobs. Let
replace components; how to make substitutions—how to handle MODERN RADIO SERVICING
every phase of radio repair work from A to Z by approved train vou for professional radio-
MODERN methods. Absolutely “tops,” either as a basic course elecironic  service work. Get
in the entire field of radio-electronic servicing, or as a “refresh- BOTH big books at special
er” on any type of work that puzzles you. Worth its weight in M Saving C b tio rice
gold in giving you real Know-How and paving your way to a 3 oney. hng faom '"a" nAp
profitable radio-electronic-television servicing future. 1300 pages; of only 3950 for the twwo. Act at
706 illustrations; 720 self-test review questions. Only $5. 5-DAY once! Send coupon now!
MONEY-BACK GUARANTEE.

] Enclosed find $...... for

foreign).

City and District Ne.

5 DAY MONEY-BACK GUARANTEE

MURRAY HILL BOOKS, INC.
Dept.RC-56, 232 Madison Ave., New York 16, N. Y,

C.0.D.’s) for this amount plus postage. If not fully satisfied, I may return
books within 5 duys for full refund.

electronic equipment. Read Alexander CJRADIO PHYSICS COURSE [JRADIO TROUBLESHODTER'S
b Cemgvibock) TRn pEmTtionyy | = g shitl son G L.
TIC CAPACITOR and learn the facts! ] b b
. > HE ROLYTIC CAPACITOR MODERN RADIO SERVICING
Tells all about the various electrolytic = $3 (5;'555(31"?“) i (SR o $5 ($5.50 foreiun)
types . . . their construction, character- 0 MONEY-SAVING COMBINATION OFFER: Both Troubleshooter's

Handbook AND Modern Radio Servicing, only $8.50 for the iwo (5$10.50

books checked; or (] send C.0.D. (no foreign l

YOU'LL NEVER GO WRONG ON A Ghirardi B0OOK]
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CODE OSCILLATOR

It is possible to obtain the tone of an
actual c.w. station by connecting your
code practice oscillator to the input of
a phono oscillator. The signal is then
picked up by a receiver in the same
manier-as an ordinary recording would
be.

17v
AC
BELL TRANS - Ty
T S
{
+.TO PHONO OSCILLATOR
FROM PHONE CONNECTION)

With many types of phono oscillators,
it may be necessary to connect a re-
sistor of 50 to 100 thousand ohms across
the output of the code unit to bring
the B voltage to the plate. A by-pass
condenser of about .005 pf should be
used across it to pass the r.f. current
or in many cases the tube will not os-
cillate,

A series condenser of about .05 uf is
usually necessary to prevent d.c. from
being applied to the grid of the first
tube in the phono oscillator, depending
on the circuit.

JOHN WINKLER,
Big Rapids, Mich.

WINDING INDICATOR

An old “Readrite” or similar moving-
vane type of meter, or one that has a
burnt-out winding can be utilized as an
excellent test meter to differentiaté be-
tween the various windings of a power
transformer. Some transformers are not
coded in accordance with RMA specifi-
cations.

To test, the meter is simply laid on top
of the core of the transformer. Then
each winding is excited by connecting
the leads to a 1.5-volt dry cell. There
will be only a slight deflection when the
high-voltage leads are connected, but
the 5-volt and 6.3-volt windings will in-
dicate approximately half-scale deflec-
tion. The 5-volt winding will read slight-
ly higher than the 6.3-volt winding while
a 2.5-volt filament winding will read
highest of all. With a little practice and
some sort of calibrated chart, the set-
tings for each winding can be discov-
ered. It will then be possible to deter-
mine whether any windings are shorted
partially or completely.

It would not be advisable to use a
meter that is still in regular daily use,
as the intense magnetic field developed
may cause a change in the meter magnet
which would cause inaccuracy in future
voltage readings.

Perer R. HEATH,
Stettler, Alberta
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RaAp10-CRAFT welcomes new and orig-
inal radio or electronic circuits. Hook-
ups which show no advance on or
advantages over previously published
circuits are not interesting to us. Send
in your latest hook-ups—RAp10-CRAFT
will extend a onewear subscription
for each one accepted. Pencil diagrams
—with short descriptions of the cir-
cuit—will be acceptable, but must be
clearly drawn on a good-sized sheet.

POWERLESS INTERCOM

A good intercommunicator, for short
distances, may be made without using
batteries or switches.

Two 3-inch PM dynamic speakers
are connected to output transformers
(500-ohm to voice-coil) and the pri-
mary windings of the transformers
connected together by a line.

By speaking into one of the speak-
ers, from a short distance, a voltage is
set up within the voice coil and stepped
up on the secondary. It is then passed

oaonmm& 500 LINE TO VOICE con& TRANS.
*F3Pm SPEAKER 3"PM SPEAKER 1
through the primary of the other trans-
former and the voice coil is excited.
This works remarkably well with the
new high-efficiency speakers which use
Alnico magnets.

E. A. CHAPMAN,
Alberta, Conado

SIMPLE WIRE GAUGE
A handy wire gauge may be made by
mounting wire of various known sizes
on a piece of 12 by 8 inch white card-
board. The wires may be held on the
board by smull strips of cellulose tape.
The size of the wire is noted just below
the test strips. When it is necessary to
determijne the size of a wire, it is held
side by side with the test strips until
the two sizes are matched.
JOHN TREBYCH, JR.
Fruitland, Ont.
(This method is actually as accurate
as a standard wire gauge for measuring
the smaller wire sizes.—Editor)

TWO SHORTWAYVE KINKS
A music stand base makes a FB an-
tenna for either 2% or 114 meter bands,
giving directional characteristics’ in
three directions. If legs are adjustable,
experiment to find resonant length. Ap-
proximately 14 inches is a half-wave at.
2% and a quarter-wave at 114 meters.
A five-cent pyrex bowl makes a good
feed-through insulator. Drill through,
using low pressure drill and light oil for
lubrication. Total cost is twenty cents
compared to about $3.00 when pur-
chased complete.
GERALD SAMKOFSKY,
Brooklyn, N. Y.

RADIO-CRAFT
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EMERGENCY B.F.O.

In the middle of a code practice ses-
sion my beat-frequency oscillator failed
to work. Having a small home receiver
on a nearby table, I tuned it to the high
frequency end of the broadcast band. It
is possible to pick harmonics from the
oscillator of the broadeast set. These
harmonics can be made to beat with the
incoming signal of the communication
receiver thus making the unmodulated
signal audible.

For example, it is desired to beat a
signal with an incoming signal of 9.5
megacycles. The broadcast receiver is
tuned to approximately 1130 kilocycles.
It will then be possible to make the sixth
harmonic of the oscillator beat with the
incoming signal.

When using the b.f.o. to search for a
station, it is necessary to know the exact
frequency of the station being sought.
S. A. WHITT,
Princeton, W. Va,

NOVEL POWER SUPPLY

A center-tapped output transformer
may be adapted for service as a power
transformer by using it in the manner
described in the circuit.

The primary of the transformer is
used as a center-tapped auto-trans-
former and the high voltage output is
fed to the plates of a OZ4. This tube
was selected because it does not require
cathode heating voltages. The filter sec-
tion is the conventional “brute-force”
type and with the values specified, it is
possible to get 220 volts d.c. from the
output.

OUTPUT

The turns ratio of some transformers
is such that the voice coil will yield a
usable voltage which may be applied
to heat filaments. Using a heavy trans-
former designed to work into several
output impedances, it may be possible
to find some combination where stand-
ard filament voltages are available.
IRWIN STELZER,
Yonkers, N. Y.

FLUORESCENT UNIT
- A portable or mobile fluorescent lamp
can be made by connecting the fluores-
cent bulb across the high-voltage sec-
ondary winding of a 6-volt vibrator
pack. The battery I used was a car
battery. The vibrator pack was from
an old auto radio. The 20,000-0hm re-
gistor is an adjustment for maximum
results. SANTOS TIJERINA,
Dilling, Texas
MAY,
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aft T yourself how much
easier they are to St II. Learn about their
velvety smooth operition, quietness, long life.

. Note the conveniesice and profit in handling

W)&a&re lacements with only 10 types.
Order an assortiment today from your N. U.

Distributor. Prompt delivery assured.

NATIONAL UNION RADIO CORPORATION
Newark 2, New Jersoy

RADIO-CRAFT for MAY, 1946

NATIONAL UNION
RADIO TUBES AND PARTS

Two simple operations give you
eight big advantages

1. Cut shaft off old control

2. Insert shaft in bushing of new Sav-z-Shaft
control

® No stock problem
® No replacement headaches

® Eliminates shaft and size and knob fitting
problems

® Any standard shaft adaptable to these controls

¢ Each control complete with Switch (switch
operates only when lug is released)

® Easily installed in those hard-to-get-at chassis
e All midget size for simplicity

® Gives you tapped controls where needed

www.americanradiohistorv.com
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TECHNOTES

.... ZENITH 85458

This set was tuning very broadly with
low volume. A check of the plate and~
screen voltages showed these values to
be low.

% for Style

REPLACED WITH 600V COND,

HA The socket of the 1282 r.f. stage is not
* for Dependab',"y immediately available for testing as it ,

is mounted on a sub-panel. Upon dis-
mantling this circuit, it was found that
the screen by-pass condenser was leaky.
% for Performance This was replaced with a .05, 600-volt
unit. As a precautionary measure, it is
wise to replace the a.v.e. by-pass con-
denser that will be found on the same
assembly.
J. SIMRIN,

Model 22 Microphone Gives You All Three Brons, N. ¥.

. .w.hSH(SJhRIED |.Ff.'s o

, 3 g en shorted i.f, transformers are in-

}here 52;0'::. thar;‘ bealflglr. off styling bghmdf :te dicated in sets using shielded units, set

Tumef Line i scEgENe. LIS amous.memeder O‘ 3 hc the set upright and jar slightly to dis-
urner Line is a precision un'at —— engineers to laith- lodge any small washers or bits of solder

fully reproduce every desired sound without har-

. , § . that may have found their way into the
monics or distortions — ruggedly built to perform | trimmer condenser assembly.

with unfailing dependability under difficult operating If shaking does not remove the trou-
conditions. Good reason why so many leading | ble, remove the shield before discon-
manufacturers of electronic recording and communi- | necting the windings from the circuit.
cations equipment specify the In many cases, the short is within the
Tumer 292 as standard for maxi- trimmer_ condenser and not the trans-
mum performance . . . why you former itself. A surprising number of
t the TURNER 92 f “shorted” i.f. transformers can be

wan € ) Of | cleared up in this way.

our equipment. Available in CARL V. FISHBACK,

oth rugged crystal and dy- Hilisboro, Oregon
namic models. Ask your dis-

tributor or write for complete |....PUSH BUTTON RCA AND GE

tures
et These FeO
Yo i(: the Turner &

. yre Proofed petformance characteristics. A frequent complaint on all RCA and
& choice of Mmswed pynami¢ GE receivers using separabe solenoids
Crystal ©f Rugs - for each pre-tuned station, is that the
cartridge- or Semi- ©F high frequency solenoids cannot be tuned

« g0° Tilting Hen‘ operation: Turner Microphones Licensed above 1500 ke.
Non-D'"-edIO“" et Under U. S. Patents of the American Removing one turn of wire from each
% Removable ?:‘; - Telegionniang Telogr o*:ﬂg::yp‘}:z. of the solenoids in question will cure the

0! , Inc.

& Barometric trouble.
* Mech?""‘“‘
% No blasting
Speﬂking'
+# Low Feedback.

* Cerﬂﬁed pertormd

Hucua A. McCorMICK,
Montreal, Canada
Free Turner Catalog
.+ .. PHONO OR TONE SWITCH
Write for your copy Occasionally a radio serviceman is
called to install a tone control or phone
jizk on a radio set that was not equipped
with one originally. The problem of
mounting the control or phono-radio
switch without disturbing the symmetry
of the other controls is not always a
simple one, and practically all customers
want their control on the front panel.
If the set is equipped with push but-
tons of the “electric” type, (switch with
separate tuned circuit for each push-

< V4 button), it is a simple matter to dis-
T T ‘ connect the leads from one pushbutton
p. i B Ay switch and use this switch for a two
3 position tone control or for a phono-radio
switch.

Crystals Licensed Under Patents of the Brush Development Co. - Hugert WA?KINS’
Gulfport, Miss.
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The TURNER Co.
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research at RCA Laboratories.

NEW FM = noiseless as the inside of a vacuum tube!

Now, FM, or Frequency Modulation
reception, provides still greater free-
dom from static and interference
caused by storms, ignition systems, oil
burners, and domestic appliances.

It's radio at its finest—making your
living room a part of the concert hall
itself. You've no idea of how marvel-
ous music can sound over the radio
until you hear the golden perfection
of FM reception developed by RCA.

Moreover, through this new RCA
development, FM receivers can be
made at a cost comparable to that of
standard-band broadcast receivers. FM

RADIO-CRAFT for MAY,

1946

is no longer expensive! “Better things
at lower cost” is one of the purposes
of RCA Laboratories — where similar
research is constantly going into all
RCA products.

And when you buy anything bear-
ing the RCA Victor name — from a
television receiver to a radio tube re-
placement—you know you are getting
one of the finest instruments of its kind
that science has yet achieved.

Radio Corporation of America, RCA Build-
ing, Radio City, New York 20. Listen to The
RCA Victor Show, Sundays, 4:30 P.M., East-
ern Standard Time, over the NBC Network.

www.americanradiohistorv.com

FM radio receivers are more static-free and less costly—thanks to

Stuart William Seeley, Manager of
the Industry Service Laboratory,
RCA Laboratories Division, perfect-
ed this new FM circuit, It not only
operates equally effectively with
strong or weak stations, but lowers
the cost of receivers by eliminating
additional tubes and parts that were
formerly considered necessary in
Frequency Modulation receivers.

RADIO CORPORATION of AMERICA
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NEW EDITION Tncludes TELEVISION
anp ELECTRONICS

PHOT0S

Ao e T |

38 BIG CHAPTERS
Easy to Read - Easy to Grasp = Easy to Apply
A home-study course—especially well
organized. The style is so interesting
you will read along without effort,
hardly realizing that you are actually
. studying and taking in vital informa-
! tion. Audels Radiomans Guide gives
. you just the right amount of mathe-
matics required to cope with radio
problems successfully. You can solve,
with the aid of this extraordinary book,
A practically

AND everyradioprob-

lem that comes

UN'QUE up. At‘ your fin-
QUESTION £ 0P 0.
and for instant use. |
ANSWER it
METHOD -

It gives you in
usable form
pointers on radio,
including fre-
quency modula-
tion, television,
ctc. Also valuable
ingide information
for Aviators, Ma-
rines, Commercial
Operators and
Technicians, Serv-

tcemen and Stu-
dents.

1001 RADIO FAGTS AND FIGURES

A Complete Library In One Book
AUDELS RADIOMANS GUIDE gives authentic Prinei-
ples and Practices in Construction, Operation, Service
and Repairs. Covers clearly and concisely radio funda-
' mentals—Ohm’s Law—Physics of sound as related to
radio science—Measuring instrumeénts—Power supply—
Resistors — Inductors — Condensers — Transformers and
examples—Broadcasting stations—Radio Telephony—Re-
ceivers — Diagrams — Construction — Control Systems —
{;oidspeakiirs — Antennas — AutoRadio — Phonograph

ick-ups—Public Address Systems—Aircraft and Marine A
Radio — Radio Compass—yi}encons—Aulomnlic Radio COMPMLETE | Pl
Alarms—Short Wave—Coil Calculations—Testing—Cath- s L W 7
ode Ray Oscillographs — Static Eliminations — Trouble  ppy Ay (o5
Pointers — Underwriter’s standards — Units and tables. ONLY ”e ”
REVIEW QUESTIONS—READY Reference Index. mo.\ . '

556 RADIO-CRAFT for MAY, 1946
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'CORRECTION
NOTICE

Due to a typographical error the
| advertisement,
LEEDS RADIO CO.-
| Page 580

should be corrected as follows:

BC-603 Tank Receiver .. . Price $25.00

NOT $5 AS PRINTED

RADIO-CRAFT ‘MAGAZINE

www americanradiohistorv com
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. Ravio Thicty- Five Pears Ago |

In Gernsback Publications

HUGO GERNSBACK

Founder
Modern Eleetrles ..o.ocnveenvniernines 1908
Eloetrical Experimenter ........ceveuis 1813
Radio News ,........coonvevanrnvnnnss 1918
Science & Inventlon ..............000s 1920
Radio-Craft ,.......ci0vnvevnnncanse- 1929
Short-Wave Craft ...........ovevueenn 1930
Wireless Association of Amerlca ...... 1908

Some of the farger libraries In the country still have
ctopies of Modern Eleetrics on file for Interested readers.

From the May, 1911, issue of MODERN
ELECTRICS :

Eiffel Tower and Time Signals.

Wireless Efficiency Test.

Rotary Spark Gap.

A Silicon Ticker, by Stanley Hyde.

Three Slide Tuner, by William S.
Wilder.

Foot-Operated Aerial
Clift R. Richards, Jr.

Aerial Mast, by Jokn W. Gundy.

Tuning Coil for Fine Adjustment, by
Harold Hermann.

Switch, by

Plate Glass Condenser, by Ethan
Clarke.

A Simple Loose Coupler Frame, by
F. W. Doty.

Universal Detector, by Edward
Hutchinson.

A Break Key, by Dick Cuthbert.

Mounting Crystals, by Chester W.
Scherf. :

A Detector Switch, by Walter Trost.

A Ground Block for Wireless, by R.
S. Crawford.

An Experimental Wireless Telephone,
by H. W. H.

Adjustable Condenser—for Sending
Only, by Jay Jakowsky.

A Silicon Detector, by Clarence Bal-
lard.

Watch-Case Wireless Outfit, by Wil-
liam Dettmer.

Multiple Detector Stand. .

Wireless Across the U. S, by E. A.
Mayne.

?? WHY NOT ??

Have you ever asked yourself, “Why
can’t 1 have this or that gadget on a
radio? Why aren’t programs made to
fill such and such a need?” If so, you
are a charter member of the Redio-
Craft “Why Not” elub. Send us your
“Why Not’s” on all subjects—serious or
screwball, practical or idealistic. We
will pay $1.00 for every one we believe
will interest the readers of Radio-Craft.

You can get the idea from the “Why
Not’s” printed below. Send in as many
as you like. One dollar will be paid for
.each one printed.

Why not put covers on all trimmer con-
densers with a special keyed device for
opening so that only the serviceman could
open 1it. This would prevent the customer
from “tightening those loose screws” when
the radio stops playing—J. H. Meyer,
Metairie, La.

(Seriously, the “sealed-unit” idea may be
developed by some receiver manufacturers,
especially for the new ultra-midgets.—
Editor)

Why not build all radios with built-in
chassis brackets so they could be inverted
on the bench without endangering parts or

RADIC.CRAFT MAY,
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VOMAX

PROOF CONVERTS A DOUBTER

We admit that our advertising of “VOMAX” deseribes the “one and only” . . .
a vt multi-meter so new, so modern that it tops the list. Yet we know our each
and every statement to be hard fact. Writes a converted “doubter” :—

“. .. I would not part with VOMAX for any money ... I read with considerable
interest your articles in July and August ‘QST," ‘Taming the Vacuum Tube Voltmeter.”
Your claims as to this instrument’s ability as a Dynamic Signal Tracer were taken ‘with
a grain of salt, however, because I had considerable experience using the vacuum-tube

voltmeter as a
used the ‘VOMAX’
the results . .

signal tracer and in most cases results were far from satisfactory. [ have
as a signal tracer on several jobs and am more than pleased with
- T was also pleased to find the instrument so stable and free of zero shift.

This stability was another of your advertising claims which I took with a grain of galt.

(Signed) A Satisfied Serviceman,

Clarence F. Hartzell, Altoona, Penna.”

If that isn’t proof to the hardest boiled technician, may we mention “VOMAX"” order

and reorder by the U.
your jobber is enthusiastic, it’s

S. Bureau of Standards? And as a clincher, you know that when
because he has something of real value to you.

Say all eight New England stores of Hatry & Young; Radio-Wire-Television; Radio

& Appliance Corp. of Nashville: “We and you, our customers,
lonsg tiraedfor ]‘:‘:VOMAX’—iB’s more thanL we expected.”

ay Radio Equipment Distributors, Los Angeles; Burstein-A
Walker-Jimieson, Chicage; Mac’s Radio Supplyg, ate,
New York; Rhode Island Distributing Co.,
St. Paul; Wholesale Radio Laboratories, Council Bluffs;

have waited a mighty

\pplebee, Kansas City;
Southgate, Calif.; Arrow Electronics,
Pawtucket; Lew Bonn Co., Minneapolis and
Terminal Radio, New York;

Newark Electric of Chicago and New York; Lukke Sales, Chicago; “In our critical

opinion these features establish ‘VOMAX’

To tie the knot of acceptance and su
ing “VOMAX” to all BENDIX RADF
service.

0

Your favorite jobber can probably squeeze your “VOMAX”

ment—if you act fast . . . while it’s still

send postecard for complete specifieations of
HYOMAX,” new 904 Canacitance- Resistance Bridge,
905 “SPARX'" and other new, post-war. SILVER
moasurement and communication Produets. See them
at the Chicago Trade Show, May 13 through I6.

_as standard of comparison.”
eriority even tighter, Bendix is now recommend-
distributors and dealers to insure top-flight

out of hi th ~
only $59.85 net. is monthly allot.

OVER 34 YEARS OF RADIO ENGINEERING ACHIEVEMENT

W Porats Seliea,

1380 mAM STRECY,

MARTEORD 3 tl;um:l-cul."

making tuning impossible. There is room
for them in most cabinets—cost would be
small, and they could be used as a support
for loops, etc., if an excuse for them is
necessary.—Charles McCleskey, Ir., Baton
Rouge, La.

(Some Signal Corps equipment was
manufactured with this feature during the
war.—Editor)

Why not have a pickup and mike 'in
one? When used as a mike, it could be
held in the hand and when used as a
pickup, it could fit into brackets. The
top part of the pickup could have a
screen on it the same as an ordinary
mike, while the bottom could be made
just as the regular phono pickups are
made. A switching arrangement could
be provided to shut off the mike or

1946
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phono when one or the other is in use,
so that extraneous noises would not be
picked up.
JOoHN WILLEY,
Montpelier, Vermont

Why not design a universal radio re-
ceiver with plug-in power supplies
which can be purchased with this “sin-
gle model” receiver? Five different types
of power supply could be purchased; a
dry-battery supply; a vibrator supply
to be used with a 6- or 12-volt storage
battery or 32-volt farm unit; an a.c.-d.c.
supply for 117-volts; a supply for 110-
220 volts at 60 cycles; and a supply for
110-220 volts at 25 cycles.

Pvr. JoHN R. SimpsoN,

Ft. Meade, Md,
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e .
REPLACING THE 183 TUBE

I have a Sparton receiver using
push pull 188 tubes in the power ampli-
fier stage. I would like to replace these
tubes with some wmore common lYyDe.
Please advise what tubes to use and
what changes are to be made in the set.
—J.J.M., Buffalo, N. Y.

)
e

How Sparton 183's can be replaced with 45's.
A. The 183’s may be replaced by a
pair of 45’s. Since the 45’s operate with
2.5 volts on the filament of each tube, it
is necessary to connect the filaments in
series t0 make them work from the 5
volt filament winding that was used by
the 188’s.

The present cathode bias resistor will

6D

IITV.AC

I
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have to be replaced by a 750-ohm, 20-
watt, wire-wound resistor.

The same sockets and output trans-
former may be used.

HI-FI TUNER-AMPLIFIER

? I would like a diagram of a two
stage r.f. tuner working into a hi-fi
amplifier with 6A5-G tubes in the out-
put. The amplifier is to have micro-
phone and phono input circuits.—J.AJ.
—@Goldsboro, N. C.

A. The tuner uses a 6D6-as a tr.f.
stage feeding a 6C5 detector. It is de-
signed " for local reception and is not
sensitive enough for distant reception.

A 6C5 is used as first a.f. stage and
works directly from a phono pickup or
the tuner. A 6J7 is used as a preampli-
fier for the micro-
phone. Dual tone
controls are incor-
porated in the grid
circuit of the 6N7
phase inverter.

A signal of 2
volts (peak) is re-
quired on the grid
of the 6NT7 for full

SRR E s e R R |IIII|I|ll|l|||i1lll|ll|llllllllllIIIIIIIIIIIIIIIIIIIIIIlIIIIIIllHI|lIIlIilllllllIlﬂlIllﬂmllmE

The Question Box is again undertaking to answer a limited
number of questions. Queries will be answered by mail
and those of general interest will be printed in the maga-
zine. A fee of 50c will be charged for simple questions re-
quiring no schematics. Write for estimate on such ques-

fions as may require diagrams or considerable research.
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heavy-duty power transformer should
be used. The circuit is shown below.

ELECTRONIC METRONOME

? I would like to see a dizgram of an
electronic metronome that would be
suitable for timing purposes and that
could be varied easily in the number of
beats per second or minute—F.B., De-
troit, Mich.
A. The diagram shown should meet
your requirements. It is essentially a
multivibrator or relaxation oscillator
and the beats may be made to vary from
twenty per minute to above 100 ke de-
pending upon the circuit constants.

It is obvious that if the beat-rate is
more than a few beats per second, they
will appear as one continuous tone and

output. It may be
necessary tochange
the tone control somewhat if the voltage
is low on the grid. Instead of changing
the tone control, another 6C5 may be in-
serted just ahead of the first a.f. stage.

The plate-to-cathode voltage of the
6A5 is 325 volts and for full output, the
output of the power supply should be
376 volts. Low-resistance chokes and

-

FOR PHONO PICKUP

6J7,

Widely varying frequencies can be produced by the multivibrator.

then the device may be used as a code
practice oscillator by keying the cathode
circuit of one of the tubes.

High impedance headphones are con-
nected as shown in the circuit and the
output of the device may be fed into an
amplifier by placing the amplifier input
plug into the metronome phone jack.

(2)6A5GS
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1 6S5J7
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RADIO INDUSTRY UNFAIR?
(Continued from page 529)

is it to the ex-serviceman to obtain a
dealership or an agency on paper if he
cannot get the sets? As this is written
at the end of March there is only a
single, solitary radio set manufacturer
in the U. S. who produces 100,000 units,
i.e. (radio sets), per month. It should
be remembered that before the war a
normal month’s production in radio sets
ran at least into 1,141,600 units*. From
this it will be seen that a mere 100,000
sets, the top production by any one
maker at the present time, is a drop in
the ocean. Right now radio sets simply
are not being produced in pre-war num-
bers, let alone to fill post-war expecta-
tions.

As we go to press a statement by
the president of the largest radio set
manufacturer in the country, Phileo,
reaches us, from which we quote the
following passages:

“But it is necessary to report that
due to conditions beyond the control
of the management of this or any
other single company, our produc-
tion remains at an unsatisfactory
level and is much lower than our
schedules called for. One of the
chief bottlenecks at the present time
is the fact that price ceilings on
many radio parts and components
are such that our suppliers are un-
able to provide us with more than
a fraction of our requirements. A
second major drawback has been a
series of strikes in suppliers’ plants
which have also interrupted the
flow of parts and hampered Philco
production.

“The solution of these problems
depends on the formulation of sound
policies at the national level, and it
is hoped that progress in this direc-
tion will soon be forthcoming.”

The statement, signed by John Ballan-
tyne, President, is dated March 12, 1946.

Other radio set manufacturers are in
a like position. They have few, if any,
séts at the present time. The late steel
and other strikes did not make the al-
ready bad conditions better. Indeed, they
caused further unexpected delays.

Our personal guess is that there will
not be an abundance of radio sets in
1946.

We are certain that by the end of
this year when the set manufacturers
are getting into their full stride, and
particularly when the new crop of set
manufacturers begin to look for outlets
in earnest, that the ex-serviceman, if
he is at all deserving, will get his right-
ful share of the radio business.

The important point that we wish to
make here is that the ex-serviceman
should make himself thoroughly ac-
quainted with ALL of the conditions
prevailing in his industry. He cannot
act intelligently until he has gathered
all the facts. Believe us, there are many
angles to be considered during the pres-
ent hectic days.

‘Nearly 14 million sets per year. In 1941 there
were Produced 13,700,000 unita.
RADIO-CRAFT MAY,
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CIRE HOME STUDY COURSES COVER
THE FIELD OF RADIO-ELECTRONICS
—TELEVISION, ULTRA-HIGH FRE-
QUENCY TECHNIQUES, AM AND FM
BROADCASTING, COMMUNICATIONS
ENGINEERING—from simple treatment
of fundamentals, through preparation for
FCC commercial radio operators’ license
examinations, up to and including com-
plete high level quantitative treatment of
advanced radio-electronics and communi-
cations engineering. Choose the course
best suited to your needs, and start with
the section you are qualified to enter. You
pay for only the section or sections you
need. Use the “Pay-as-you-go plan” pat-
terned after ethical, educational practice.
These features are unique with Cleveland
Institute, and represent the best in the
modern, post-war concept of home study
training.

Many CIRE students of advanced engi.
neering courses today are broadcast chief
engineers. Graduates of CIRE courses are
eligible for the top Jjobs in radio-elec-
tronies.

A FEW YEARS AGO broadcasting was
born——many of the first radiomen to
enter that field have long since arrived
at the top of their profession.

TODAY, the techniques of this New
World of Electronics, war-developed and
only now released, offer greater oppor-
tunities than ever existed in the early
days of broadcasting!

MICRO-WAVE RELAY SYSTEMS, TEL-
EVISION, FM broadcasting, mobile com-
munication systems for trains, automo-
biles, busses and trucks, many industrial
applications—these are only a few of the
new developments and new techniques
which offer marvelous, exciting oppor-
tunities to you who are alert—and are
qualified!

YOU HAVE THE OPPORTUNITY to
“get in on the ground foor'—where
promotion will be rapid—where you can
go to the top, IF—you have the founda-
tion of technical knowledge which is so
vital to an understanding of the new
techniques. Your first step toward suc-
cess in this new world of electronics is
your resolution to acquire a formal,
fundamental technical knowledge. CIRE
courses of home study training are
plafined to do that job. Mail the coupon
today!

CLEVELAND INSTITUTE of RADIO ELECTRONICS

Contractors to the Canadian Broadcasting Corporation.
Stuccessors to
NiLsox Ranro Scuoor, Founded 1939
Syrru Pracrticar Rabto INsTITUTE, Founded 1934

RC-5 TERMINAL TOWER CLEVELAND 13, OHIO

-----_--------------II-MA". THIS cOUPON.---------------------

CLEVELAND INSTITUTE of RADIO ELECTRONICS

RC-5 Terminal Tower, Cleveland 13. Ohio

Gonllemen: Please send information about sour home
study courses in Radio-Flectronles.

Write todly for froe. descriptive booklet, “THIS

NEW RLD OF ELECTRONICS HOLUDS OF-
PORTUNITY FOR YOU.”* No obligation—no safes-

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

have had cxperience in broadeast-
ing O servicing O operating O
mfg. 0 CAAQO Army-Navy [

NAMB ......
amateur [ other. .
ADDRESS vommaimin I am a High Sechool Grad O
CITY oooreoo College Grad 00
Tholda ...... degreein ,...,.....
ZONE ...... .. .STATE
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FOR EVERYTHING IN RADIO

Leo, W9

Det Leo’s own' petsonal, swdden
tervlce on your radio and electronic
seeds, Quick delivery, lowe:t
se;ms. liberal teade-in allowences.

SERVICE DEALER \EEDS
o 3

WRL MULTITESTER

Steel cose with
30-80% angle
Cat. No. 16-411
Less Leads ..

§l
: $1875

Handles AC DC Voltmeter. DO Milllammeter, high and Tow
range Ohmmeler, 3°* meter with sturdy D’Aronsval movement,
Size 514x833%.

A complete stock of tools, replacement parts, test equipment,
fntercom and public address systems , , ., everything for the
progressive service dealer,

PHONO AMPLIFIER KITS

Complete with tubes, speaker. stamped
chassis, and all resistors and eondens-

::l. No. T-27h....... .- $9.50 ea. Lots of 3, u.sgls

Crystal sets. Antenna Kits, Code Osclllator Kits, Transmitter
Kits, and many other items for the experimenter and mdio
enthusiast.

Transmitting tubes, condensers, mikes

everything for the Ham. One of
the country’s largest stocks of Ham
equipment. Write Leo, WBGFQ, to.
day, and be first with the latest. We
imvlte inguirles for speclal equipment
of all kinds.

For peak performance gnd more dol-
lar for dollar walue, get a2 WRL
Tansmitter Kit , ., . . designed In
Leo’s own laboratories . tested
and proven. Available in 15, 33, 70,
and 150 watl kits as well as kits cus-
tom built 1o your own specs, Write
Leo today for complete detals, prices
and terms.

(EIVERS
A
Here are Just a few of the many well-

known receivers offercd by Leo:

Hallierafters SX-25 . .oueee
Hallicrafters 8-20R .. .... §
Halllcrafters BX-284 ..c..e.
Echophone EC:1A couivenss § 29.50
Remmariind HQ-129X ...
National NC-2-40C ........ X

Write for detalls of our trade-ln plan
and easy tetms

FREE! 52 PAGE FLYER

52 pages packed with real buys in radio, electronie,
and general merchandise.

Qlant Radio Map (size 314’x41%°)............15¢
Handy Tube-Base Calculator »...25¢

Address Dept. RC.5
Council Bluffs, lows

CLAMPING CIRCUITS
(Continued from page 542)

vent high (plate) voltage being applied
to the sensitive plates of the cathode-
ray tube. But when the signal passes
through such an isolating condenser, the
signal loses its d.c. component and the
reference axis immediately becomes zero.

Unless a new reference level is pro-
vided—by a suitable circuit—the signal
will shift of its own accord so that the
zero reference (or time base) appears
through the average center of the wave.
That is to say, with the d.c. component
gone, the area of the wave above and
below the base line becomes equal. This
is an inherent characteristic of most
cathode-ray oscilloscopes.

To supply a new reference level, a
clamping circuit is inserted between the
coupling condenser and the deflection
plates of the cathode-ray tube.

In a typical radar indicator cir-
cuit (Fig. 8), a diode D1 is used to
clamp the positive
extremities of the
signal to a given
reference level. All
target or other in-
dications on the
tube will appear as
downward deflec-

of their relative amplitudes and wave
shapes.

Clamping is also used in the sweep
or time base circuits of cathode-ray
oscilloscopes. If co-phased sweep volt-
ages don’t always start from the same
reference point (in time), the resultant
trace will not begin at the same place
on the scope screen each time a cycle is
repeated. Result would be a jittery and
quite erratic trace. Use of a clamping
circuit—between the final amplifier and
the deflection plates of the tube—per-
mits easy regulation of the start of the
sweep trigger voltages.

Often clamping is used for both the
signal and the sweep voltages of cathode
ray oscilloscopes. This is of particular
importance in many radar circuits to
ensure complete independence of signal
and time base shift.

Clamping permits the elimination of

tions with respect
to the reference
axis.

During the time negative portions of
the original signal are passing through
the clamping circuit, diode D1 does not
function. When positive portions of the
signal are applied to the circuit, the
diode conducts, acting as a short circuit.
Charge on the condenser Cl maintains
a balanced clamping circuit. In this way
a d.c. component of the wave is restored
or re-established.

Another diode D2 is used in the radar
indicator circuit of Fig. 8. Second diode
is used to clamp voltage impulses ap-
plied to the grid of the cathode-ray tube.
These are known as brilliancy pulses,
and are miniature (power) versions of
the original signal. Applied to the grid
of the oscilloscope, these pulses cause the
tube to become bright or brilliant only
during periods when a signal is actually
being received and is being applied to
the deflection plates. Such brilliancy
pulses might ruin the tube unless re-
stricted in voltage so that the peaks
never exceeded a certain, safe, reference
level. Purpose of the diode D2 is to
s »ply this needed restriction in combi-
nation with the long time constant (RC)
coraposed of condenser C2 and resistor
R2. Operation is identical to the positive
clamping circuits described earlier.

Clamping also makes possible the
application of two signals to a single
cathode-ray tube: one signal above the
oscilloscope base line, the second signal
below. Thus, two phenomena can be
viewed and compared at the same time,
Without clamping action on each of the
two signals, they would merely vary
about the oscilloscope base line (zero
reference) and prevent an examination

Fig. 9—This television
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system uses a peak clamping dicde.

output

low-frequenecy portions of extremely
complex wave shapes—such as are en-
countered in video stages of television
circuits. These low frequencies are not
particularly desirable, and the final tele-
vision picture will not suffer appreciably
by their loss.

Clamping circuits are also used in
television to hold blanking at a fixed
potential—generally at the control elec-
trode of the picture-tube. One typical

Fig. 10—Synchronized bridge clamping circuit.

arrangement is shown in Fig. 9. Values
of condenser C and resistor R have a
1  time constant compared with the
line-scanning interval. But the product
RC will be short when compared to the
duration of changes in background light.

The biased diode (Fig. 9) with con-
denser C and resistor R develops a
voltage reference level equal to the peak
of the video signal. Since the peak value
is fixed, camera-signal components of
the video wave act in series with a fixed
bias—forming part of the control-elec-
MAY,
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trode bias on the grid of the cathode-ray
tube, Background brightness of a tele-
vised scene thus depends only on the
average value of the camera-signal com-
ponent. The blanking level remains fixed.

Supersyne can also be held to a fixed
point of amplification by means of a
clamping circuit, thus establishing a
stable black-level independent of ampli-
fier saturation.

SYNCHRONIZED CLAMPING

All of the clamping circuits previously
described used a diode or triode to clamp
either amplitude extreme—and allow the
wave form to extend in only one di-
rection from the reference level.

A third and distinct class of clamping
is known as synchronized clamping. This
circuit maintains the output potential
at a fixed level until an external syn-
chronizing wave is applied, when the
output voltage is allowed to follow the
input signal. Then, at the conclusion of
the synchronizing wave the output volt-
age is returned immediately to the ref-
erence level. This system is used in
most television circuits.

Simplest type of synchronized clamp-
ing uses a pair of diodes in a Wheat-
stone or balanced bridge circuit (Fig.
10). Other two arms of the bridge con-
sist of equal resistances.

The input signal to be c]amped is
applied to the upper junection between
plate and cathode of adjacent diodes.
‘When a reference bias is required, this
voltage E is applied to the diagonally
opposite junction of the bridge.

8+

Vi

Fig. I 1—Synchronized clamping, another form.

The synchronizing voltage (generally
8 rectangular wave) is first applied to
a low-gain triode ampllﬁer, and the out-
put of this tube is connected to one
junction of the balanced bridge. A direct
connection is also made between the syne
wave and the remaining Junctlon point.
In this way, the sync wave is applied
in opposite phase to opposite junctions
of the bridge circuit.

When a sync is applied to this circuit
(Fig. 10), the co-phased outputs from
the triode prevent the two diodes from
conducting. A positive voltage is applied
to the cathode of diode D1; a negative
voltage is applied to the plate of diode
D2. Thus the clamping circuit is in-
active, and the upper junction of the
bridge unaffected. Consequently, the in-
put signal appears across the output

RADIO-CRAFT MAY,
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" without change in reference level.

When the rectangular sync is re-
leased, the clamping circuit Jmmedlately
becomes active.

Reversal of polarity of the sync wave
applies a negative voltage to the cathode
of diode D1 and a positive voltage to the
plate of diode D2. The two diodes con-
duct. The bridge is balanced, because of
the symmetry of the circuit elements.
Therefore the bias voltage appearing at
the lower junction also appears at the
upper junction. In this manner the input
signal is clamped to the reference volt-
age E while the bridge is active.

When the next rectangular sync wave
is applied, the bridge again becomes
non-conducting and the upper junction
is free to follow the signal wave form,
and the entire process is repeated, ac-
cording to the nature of the sync wave
applied to the circuit.

Co-phased sync waves are coupled to
the bridge through blocking condensers.
Each diode is shunted by its own re-
sistor—R1 and R2—which charges the
condensers so as to reduce the diode cur-
rent flowing during conduction.

During the clamping period, if a
charge develops on the condenser C it is
removed through the diodes. If the
charge produces a positive potential at
the output, diode D1 provides a dis-
charge path. If the charge is of opposite
sign, diode D2 provides a discharge
path. Both of these paths are of low
impedance, necessary for a rapid dis-
charge of condenser C.

Another form of synchronized clamp-
ing utilizes two control triodes in a volt-
age divider circuit (Fig. 11). Triodes
V1 and V2 act as variable resistors.
This arrangement maintains a con-
stant bias on tube V3 at all times ex-
cept when a negative-going sync wave
is applied to the clamping circuit.

When the sync wave is not applied,
the input signal feeds directly to the
grid of tube V3. Except for a small
fixed bias, the voltage at the grid of
tube V3 and the cathode-to-plate voltage
across tube V2 are identical. Any posi-
tive increase in a signal voltage results
in an increase in the bias of V1—which
makes it 2 much higher resistance, and
brings the voltage at the plate of V2
(and the grid of V3) back to normal.
In a similar manner, a decrease in the
gnd voltage of V3 results in a decrease
in the bias of V1, which decreases the
effective resxstance of that tube and
brings the voltage at the grid of V3
back to nermal. Aection of V1 and V2
thus maintain the grid voltage of V3 at
a constant value.

When a negative rectangular synec
wave is applied to the clamping circuit
(Fig. 11), tubes V1 and V2 are driven
beyond cut-off for the duration of the
syn¢ wave. When these tubes are not
conducting, the grid of tube V3 is left
free to follow any changes in amplitude
of the input signal. Condenser Ci1 can-
not discharge. Thus the grid voltage of
V3 follows the input signal voltage.

At the end of the syne wave, tubes V1
and V2 are permitted to conduct, re-
turning the voltage at the grid of V3
to the reference level, and the clamping
process is repeated.
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RADIO « ELECTRONIC

' TESTING EQUIPMENT

IMMEDIATE DELIVERY from STOCK GUARANTEED

Model CA-11
Signal Tracer

Net Price $18.75

FEATURES:
* Signal intensity readings are
Indicated directly on the
maeter.
* Only ono eonnecting cable—
No tuning controls.
* Hlxhl) sensitive—uses an improved vacuum tube
voinneter circuit,
& Tube and resistor-capacity network are built into
the Detector Probe
“ Compleicly portable — ireighs 5 1Ibs. Measures
% 6 x 7 1inches.
 Provision is made for fnsertion of phoaes.

The New
SUPERIOR
Model
PB-100

Volt-Ohm-

Milliammeter
Net Price
828 40

Ran

™ C \olu 0 to
B/25/50/250/500/2500
AC Volts: 0 to 14/50/100/500/1000
Output Aeter Ranges: b (o 10/50/100/u00, 1000 volts
DC Current: 0 to 10/256 ma. 0 to 2.3 Ambp.
Kesistutice; 0 to 10, 000/100 000 ohms, 0-1 Meg
Decibels: =10 to +15; 0 fo +I5. 430 to +55

The
= “"1 New "MONITOR"
| Crystaliner
& SIGNAL
GENERATOR

Net Price $57.50

A New Type Signal
Generator designed for
tho Servicemen intcrest-

in  money-making
ideas. Finger-Tip Control. F‘requency instantly sgelect.
ed. No confused dlal to read. No band switch. LF.
Broadcast, Shortwave and Ulira High Frequencies with
or_without 400 escie note. Frequency accurate to .1 of
1%%. Output gpproximately 10 volts.

The New Model 802N

Combination
TUBE & SET
TESTER

Net Price $58.31

RANGES:
DC Voltmeter: o/m/aolsoonooo at 1000 ohms pet volt
Four Range AC ltmeler 0/10/50/300/ 00
DC Milliammeter;: 0/1/10/1000 DC Ammeier 0/10
DB Meter: -8/15/15 to 29/29/ to 49/32 to 55 decibels
Four Range Output Meter—same as AC Volts

[E.G.P. Model 447 AC-DC Multitester, .. .. . . $17.59
T.C.I". Model 448 Pocket Multitester. . 24.01
R.C.F. Model 461A Sensitive Multitester. . .. 38.71
ILC.P. Model 488 Ultra-Sensitive Multltestar 70.07
L., Modal 668 Electronle Voltmeter , _ ... 73.0l
F.C.P. Model 805 Tube & Set Tester. an
Zupreme Model 546 Oscilloscope, ., . 82.50

Mchiurdo Silver Model 900 “Vomax" .

SUPERIOR Model (553 Volt Ohm Milliammeter 2‘ 75
SUPERIOR Model PB-210 Multi Meter 35.75
SUPERIOR Model 450 Tube Tester . 39.50
SUPERIOR Model 720 Multi.Ranjge AC Ammeter 49.50°
SUPERIOR Model 400 Electronie Multimeter.. 52.50

Send for our FREE New Post-War Calslog!

ELECTRONIC & INSTRUMENT CO.

Dept. B, & MURRAY STREET
NEW YORK 7, M. Y., U. 5, A,
Phone: BArclay 7-5556

Coble Address: METROMICS
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These Aerovox Type PBS cardboard-case
electrolytics squeeze into the tightest
places because they mount three ways—
perfectly flat, on the side, or on end.

Aerovox Adjustimount feature facilitates
the mounting of single or stacked units.
Slotted metal mounting bracket instantly
adjusted to any situation.

PBS electrolytics are available in wide
range of popular voltages, capacitances,
combinations.

Ask Our Jobber...

Ask for Aerovox Type PBS cardhoard-case electro-
lytics as handy geneéral-purpose replacement units.
Ask for new postwar catalog, Or write us direct.

AEROYOX CORP.,NEW BEDFORD,MASS,, U.S.A.

Bxport: 13 E. 40th St NewYork 15, N.Y. « Cable: ‘ARLAB’
tn Canada: AEROYOX CANADA LTD., Hamilton, Oat,
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NEW RADIO PATENTS

By I. QUEEN

VOLTAGE DOUBLER

William W. Garstang, Indianapolis, Ind.
Patent No. 2,392,472
THIS vibrator uses two sets of contacts which
enable it to double the voltage of the battery
which energizes it.

Initially the armature rests on the three lower
contacts and when the battery is switched on
current flows through the magnet winding. This
dttracts the armature which therefore touches
the upper contacts and interrupts the magnet
winding. In this position the battery charges
the condenser to its full voltage.

2E -ﬂ—jﬂﬁﬂ@{%ﬁm :

As the magnet is no longer energized the
armature falls back upon the lower contacts
again. This puts the condenser in series with
the battery with the Proper polarity so that a
total voltage of 2E exists across the output ter-
minals. An interrupted voltage of this peak value
exists as long as the vibration takes place.

ENERGY REFLECTOR

Raymond J. McElhannon, Flushing, N. Y.
Patent No. 2,391 914

OR radar and similar applications of micro~

waves, radio energy is emitted through wave
guides and caused to scan a given area. This
usually requires a mechanical motion. This inven-
tion, however, makes use of electronic meana to
direct radio waves.

LY
~-..._.L

An elongated oscilloscope tube is used to pro-
vide a sheet of electrons. This tube i8 much wider
than its height. Starting from the base end, the
tube contains a cathode or filament, two focus-
sing electrodes and a set of deflecting plates. An
electron aheet is thus emitted by the filament and
is deflected between the two extreme positions
noted by the dotted lines.

The energy output of a wave guide is directed
against the electron sheet and since the latter
has the properties of a conductor, reflection takes
place as shown, between the extreme positions A
and B. A more complicated set-up may be used
if it is required that reflection of the energy
takes place in more than one plane.

PILOT LAMP

Chalmers Morehead, E. Orange, N. J.
Patent No. 2,392,333

HIS device combines the features of fluorescent

and glow lamps in one bulb. It can be used
cither for decorative purposes or for pilot bulb
use. Ita advantages are low power dissipation,
cooler operation and long life.

The bulb is filled with an inert gas such as
argon at low pressure. The leads are mounted
through a glass seal, and at their inner ends
are spot welded two filament coils. The junction

RADIO-CRAFT
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of these coils is further supported by the seal.

When a low voltage is applied to the bulb, the
filament becomes heated. At about 10 volts a glow
discharge also takes place between the main lead
ends, and the bulb then glows brightly. The
full current of the bulb is .15 amperes.

Fluorescent material may be coated on the
inside of the bulb in order to obtain any desired
color including ultra-violet radiation. If a string
of these bulbs are connected in series and one
becomes defective by reason of failure to glow,
the other bulbs will continue to function.

MOTION INDICATOR

Herbert Ziebolz, Chicago, lll.
Patent No. 2,383,758

MOTION or position is translated into electrical
signals by means of an oscilloscope. The elec-
tron stream of the tube is deflected by both static
and magnetic fields. Therefore the position of a
magnet will affect the direction of the electron
beam and the point at which it strikes the plate.
If only part of the spot hita the plate, the meter
will read lower than if the plate catches all the
electrons.

Coil L1, together with its variable shunt, is
used to counteract the effect of the magnet.
Curve A is the result when the shunt is approxi-
mately 1/6 the resistance of the coil. Curve B
is obtained when the two are equal. L2 is used
to position the spot initially so that it atrikes
the center of the plate.

One application of this invention is the indi.
cation of the height of a liquid in a pipe by
means of a floating magnet on the surface.

987654321
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BRITISH HAMS ARE BACK

British amateurs are now back on the
air, and licenses are being issued to.
operators and stations. Some dissatis-
faction is reported at the slowness with
which licenses are being processed.

As in the United States, a great in-
crease in the number of “hams"” is noted.
Membership of the Radio Society of
Great Britain has jumped from 2,000
before the war to over 4,000, and it is
expected that with radio-minded ex-
Servicemen membership will reach
10,000 before the end of 1946.

RADIO EQUIPMENT SHOW

Postwar radio parts and electronic
equipment will be exhibited to the pub-
lic in a national radio show to be held
in the Stevens Hotel, Chicago, May 13th
to 16th. It is expected that many entire-

ly new items will appear.
MAY,
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MOGDEL 24058

Volte-Ohm-Milliammeter

25,000 OHMS PFPER VOLT D.C.

NEW ENGINEERING °* NEW DESIGN * NEW RANGES

50 RANGES

Voltage: 5 D.C. 0-10-50-250-500-1000 at 25000 ohms

per volt.
5

A.C. 0-10-50-250-500-1000 at 1000 ohms

per volt.
Current: 4 A.C. 0-.5-1-5-10 amp.

6 D.C. 0-50 microamperes — 0-1-10-50-250
milliamperes—0-10 amperes.
4 Resistance 0-4000-40,000 ohms—4-40 megohms.
-10 to -+15, +29, 443, +49, -+55
Condenser in series with A.C. volt

6 Decibel
Qutput g
ranges.

NEW “SQUARE LINE” metal case, at-
tractive tan ‘‘hammered’’ baked-on
enamel, brown trim.

PLUG-IN RECTIFIER —replacement

in case of overloading is as simple as

changing radio tube.

[l READABILITYthe most readable
of all Volt-Ohm-Milliameter scales

--5.6 inches long at top arc.

. RED+*DOT LIFETIME GUARANTEE

on 6 instrument protects against
defects in workmanship and material.

SPECIFICATIONS

Model 2400 is similar but has D.C. volts
Ranges at 5000 o hms per volt.

Write for complete description

Triplett

ELECTRICAL INSTRUMENT CO.

BLUFFTON

OHIO.

SUPERAMP WITH TUNER
(Continued from page 539)

Noticeable is the .0004 mf mica con-
denser in series with the oscillator coil
primary and ground, to assure more
uniform band spread. The if. signal
is amplified at 456 ke, through a 7A7,
then detected by a double diode triode-
7C6. One of the diodes is used to supply

—_ e g ——

——

a.v.c. voltage to the first stage. The
radio volume .control doubles as diode
load. The a.f. signal from the triode
plate of the 7C6 is coupled through a
condenser and d.p.d.t. switch on back
of the tuner volume control, to the 7C7
control grid. One half of the radio vol-
ume control switch
is used to control a
pilot light used to
denote whether the
tuner is in or out
of the a.f. circuit.

Incorporated is a
well filtered full-
wave power sup-
ply, good for 300
volts at 150 milli-
amperes—the actu-
al high voltage cur-
rent drain being
about 115 ma,

A complex power
switch is used in
order to control
the phono motor,
mounted on top of

. the cabinet. By

O]

The under-chassis wir-
ing is somewhat com-
plicated due to the
large number of parts.

RADIO-CRAFT

for

www.americanradiohistorv.com

moving the power switch arm one posi-
tion from the off position, power is ap-
plied only to the amplifier and tuner; by
moving a position further, the arm ap-
plies power also to the phono motor. A
third section of the power switch applies
6.3 volts to a pilot indicator.

OPPORTUNITY AD-LETS

T Acvertisements in this section cost 0 cemts a word
for each insertion. Name, address and Initials must
be included at the above rate. Cash should accom-
pany &ll classified advertlsements unless plaoced by
an accredited sdvertising wgency. No advertisement
for icss than tem words accepted. Ten bereent dis-
count six lssues, twenty ‘pereent for twelve issues:
Objectionable or misleading ndvertisements not ac-
cepted. Advertizements for June, 1945, 1gsuo must
redch us not jater than April 23. 1946,
Radio-Craft ® 25 W, B'way ® New York 7, N, Y.

MAGAZINES (BACK DATED)—FOREIGN, DOMESTIC,
arts. Books. booklcts, subscriptions, pin-ups, ete. Cata-
tog 10c (refunded). Cicerone’s, 863 First Ave.. New
York 17, N. X.

AMATEUR RADIO LICENSES. COMPLRETE CODE
and theory %ﬂmnrallm for passing amateur radio ex-
aminotions. Home study and resident courses._ Amorican
Radio Instituts, 101 Wost 63rd Strect. New York Clty.
Sco our ad om page 588,

CORRESPONDENCE COURSES AND SELF-INSTRUC-
tion books. slightly used. Sold. Rented Exchanged. All
|subjects. Satisfaction guaranteed Cash pald for used
| courses. plete information and 92-page illustrated bar-
faln catalog Froo. Write—NELSON COMPANY. Debt.
2-39, Chicago 4.

SURPLUS RADIO AND ELECTRONIC PARTS AND
equipment. New and used. Write for fres [ist. Iligh-
bridge, 812 Cansl St., New York City 18.

YOUR NFW FREE CATAT0G IS READY! RADIONIC'S
Catalog ligts bard-lo-get radio parts and books. Al avail-
abla for immediate shipment. Send todny to: Rndionle
}:_.qui‘:_)munt Co., Dept. N5, 170 Naséau St.. New York 7,

QSL'S. SWL'S N¥W DESIGNS. FIRST CLLASS I’-RTNT-
ing. Free samples. Richard Franzen. \W3DEE. Manlo
Shade, New Jerses.

RADIO TUBES. PAT'!TS WHOLESALE., BRULLETIN 3ec.
Penshsw Radlo Co., 3313 Delavan. Kansas City, Kansas.

PLANS 1-TUBE DC RECEIVER (8W RECORD 7000
miles), including **Radlobuilder’'—25¢. laboratories, Rox
I-b, San Carlos, California.
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...here’s a

TIP

for You!

In fact there are
four interchange-
able tips adapted
to the Ungar Sol-
dering pencil ...
each designed
to do speedy

precision work

on hard-to- @

reach jobs!

No. 537 Pencil
Tip, mode from 4
Elkaloy A, Tip
%" dia.

Ruggedly built, the
Ungar Seldering tool
weighs only 3.6 ozs.,
is perfectly balonced
and hondles like @
fountoin pen. Heats
in 90 seconds. Draws
only 17 watts. Unit
complete with any
one tip sells at less
than $2. Please order
from your Electronics
distributor.

No. 538 Chisel
Tip, made from

Elkaloy A, Tip
% dia.

No. 539
No. 536 Extra Hot,
Stondard made from
Tip, made from Tellurivm

Hard Drown
Copper

Lectric lools. ine.

Formerly Harry &. Ungar, |ne.
LO5 ANGELES 54, CALIF,
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MULTIPURPOSE TESTER
(Continued from page 534)

a receiver or amplifier. For tracing
audio-frequency signals, connect a
shielded test prod and lead to jack J7.
The signal may then be traced from the
sound source to the output by touching
the prod to successive stage circuits.
The r.f. test probe is used for following
the signal from the aerial to the detec-
tor of a receiver. To operate, turn on
switch Sw2, and connect a jumper wire
from jack J7 te J6. The signal can then
be observed or heard by touching the
probe of the tube to the r.f. and if.
stages. Always connect a lead from J8
to the chassis of the receiver whenever
the signal tracer is used.

The volume control, R3, should be
turned up about halfway for the aver-
age signal. The electron-ray indicator
tube can be used to observe the inten-
sity of the signal. The tube is turned on
by switch Sw3, and connected to the
amplifier by turning selector switch
Sw4 to position 1. Turn up the inten-
sity control R18 until the indicator tube
responds to a signal impressed on the
amplifier. Set the uncalibrated bias con-
trol R15 so that all of the resistance is
cut out. This causes the “eye” to open.

The intensity of two or more signals
may be accurately compared or matched
with the indicator tube. With no signal
present, turn the calibrated dial which
operates R16 to 0 degrees (all resist-
ance effective), and adjust the uncali-
brated potentiometer R15 until the
shadow angle is 0 degrees or the “eye”
just barely closed. Turn the intensity
control R18 to its maximum setting and
do not change the setting during tests.
Apply the signal to the unit and note
that the green image will overlap. Turn
the top calibrated dial R16 until the
indicator tube appears just as it did with
no signal present.
Read the number
of degrees indi- |
cated by the dial |
and then repeat the |
process for other
signals. If the
reading is less for
another signal, the |
strength is less; if
the reading is
greater, the signal
strength is greater.

To connect the
test unit as a volt-
meter, turn on the
power supply and
indicatorcircuit
with the switch
mounted on R3,
and toggle switch

Components in the in-
strument are neatly
and well laid out, as
may readily be seen in

the photograph, right.

RADIO-CRAFT
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Sw3. Revolve the top calibrated dial
(R16) to 0 degrees, and with R15, the
uncalibrated control, adjust one section
of the twin indicator tube until the “eye”
just barely closes. Plug in the test leads
to the red jack J1 and the black jack J2.
For measuring d.c. voltages connect the
lead from J1 to the positive side of the
potential to be measured and the lead
from J2 to the negative side. Turn the
selector switch Sw4 to position 2. If the
voltage is not great enough to cause the
green image to overlap, switch to po-
sition 3, 4, or 5. After the proper range
has been selected, rotate the top cali-
brated dial (R16) until the “eye” cpens
to the “just barely closed” position.
Read the number of degrees indicated
and refer to the proper voltage chart.

Two of these voltage charts should
be made for each of the four ranges. One
set is for a.c. and the other for d.c.
voltages. These charts can easily be
prepared by applying known voltages
and recording the number of degrees
deviation from zero required for each
voltage. An accurate volitmeter used in
conjunction with a variable a.c. and a
variable d.c. source can satisfactorily be
used to calibrate the tester.

If it is not known whether the voltage
is a.c. or d.c., it can be determined by
reversing the leads. If the voltage is d.c.,
the 6AF6-G tube will indicate the
voltage only with the positive side con-
nected to J1. If the voltage is a.c., the-
tube will indicate the potential during
both trials.

Position 5 will measure 1 to 32 volts
a.c. or .5 to 41 volts d.c.; positien 4, 20
to 400 volts a.c. or 5 to 200 volts d.c.;
position 3, 100 to 1100 volts a.c. or 50
to 600 volts d.c., and position 2, 400 to
2500 volts a.c. or 200 to 1500 volts d.c.

for MAY, 1946
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Position 2 has a much higher theoreti-
cal range, but due to arcing or break-
ing down of the insulation in the selector
switch or at the jacks, it is not advis-
able to apply higher voltages.

One of the leads is connected directly
to the chassis; so, take care that the
metal cabinet is on an insulated surface
well away from the receiver or voltage
source and that the operator does not
touch the cabinet. It might be worth-
while to insulate the cabinet from the
negative side of the “B" supply and to
connect a small condenser from the neg-
ative side to the chassis.

CURRENT MEASUREMENTS

The test unit can be used for approxi-
mate current measurements in cases
where the relatively high voltage drop
will not upset the operation of the cir-
cuits. To set the tester for this func-
tion, the following steps should be
taken. Turn on the power supply and

indicator circuit, revolve the top cali-
brated dial to 0 degrees, and with the
uncalibrated knob set the indicator tube
so that the green area of one section
just barely touches. Turn selector switch
Swd to position 7, and plug in the test
leads to J1 and J3. Connect the prods
in series with the circuit to be analyzed.
For d.c. measurements make sure to
connect the black lead from J2 so that
as the electrons flow from negative to
positive, they will enter that lead. Turn
the- selector switch to position 8 for
large alternating or direct currents, or
to position 9 or 10 for smaller direct
currents. With current flowing through
one of the shunt resistors, the image of
the indicator tube should overlap. Ad-
just the top calibrated dial so that the
image appears as it did with no current
flow. Read the setting and refer to the
proper current chart.

Two current charts are required for
position 8 and one each for positions

9 and 10. The chaits can be prepared
very easily with the aid of variable a.c.
and d.e. sources and accurate alternat-
ing and direct current meters. Position
8 has an a.c. range of 1 to .15 ampere
or a d.c. range of 1 to .05 ampere. The
current is limited to a maximum of 1
ampere because of the power rating of

‘the resistor and the large voltage drop.

Position 9 has a range of 20 to .5 mil-
liamperes d.c. only; and position 10 has
a range of 1200 to 50 microamperes d.c.
only.

The current meter may be found use-
ful for approximate measurements if no
standard meter is on hand.

RESISTANCE MEASUREMENTS

The methods of connecting the low
range ohmmeter circuit of the test unit
is as follows: Turn on the power sup-
ply and indicator circuit, revolve the
top calibrated dial to 0 degrees, and

(Continued on following page)
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4 OUT OF 5 DIAGRAMS

N iy

i
P

OPULAR, LOWnPRiEED_ DIAGRAM MANUALS

A
1 942 YOU WILL EVER NEED

Find radio faults quickly. Make the needed repairs in
any radio in minutes instead of hours. Save time on
every job. These large, inexpensive diagram manuals
have  the circuit for every popular radio receiver.
4 out of 5 diagrams you will ever need are included.
WITH ALIGNMENT DATA, PARTS LISTS

Clea

hints: are the facts you nced to speed up servicing, Repair
radios. quickly and properly—follow the factory 00
instructions given in these manuals. The 1942

manual lists 361 models of 40 manufacturcrs. 192 —
The most popular

fact packed pages. Large size, 8%% x 11

1926-1938

hours. You will be called upon to

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

these service manuals. Greatest

these manuals this week.

Supreme Publications

e eeee———
PUBLISHEES OF RADIOQ BOOKS, MANUALS, AMND DIAGRAMS
_‘—_"——_'—.—l—_.—'

RADIO-CRAFT for MAY, 1946

Iy printed circuits, alignment data, parts lists, service

series. Will pay for itself with the
time saved during the first day of
use. Includes all the popular old
timers. Save hours on every job. 427 dia-
grams of the most-serviced radios of this
period, with parts lists and alignment in-
formation. 240 pages, 8% x 11 inchea.

SAVE HOURS ON EVERY JOB

Be ready to make repairs in minutes instead of

of models listed in these easy-to-use manuals.
Tackle each job with the needed help found in

diagram books. Send coupon today. Plan to use

volume of the

$950

fix hundreds

bargain in

194

1

j ever need, acQuaint you antinghpusg
with new developments, train you to service Arvin, Majestic,
auickly and efficiently millions of Y Stewart-Warner,

seta. Data on F.M,,
cording, ete. 417 models of 43 man-
ufacturers. 208 pages. Net price

1939

savera and money-makers for you. Let these diagram manualg
guide you to easier service work. Why try to get along without
helpful diagrams? Uge this volume with 192 pages of popular
diagrams of 39 manufacturers. Order today. Price only.......
‘----------------------------------------.‘

These casy-to-apply, inexpensive manuals will help you
repair radios faster. This volume covers 1941 models,
. . with ali
lists, Compi
radio serviceman for many years,
author and teacher. Be ex-
pert in radio servicing;
simplify your work, 192
i pages, 8%2x11 inches. Only

1940

nment data, I.F. peaks, and replacement parts
ed by M. N. Beitman,

Most Popular
Models Made by:

Philco. RCA,
Zenith, Sears,
GE, Emerson,
Belmont Radio
Detrola, Fada.
United Motors,

$900

Let this important man-
ual give you over 80% of
all 1940 circuits you will

00

Admiral, Delco,
Stromberg-Carlson,
‘Western-Auto,
Sparton, Wards,
Motorola, Gamble,
and many others.

i

portables, re-

Another handy manual of
most-populardiagramsyou
need. Circuit data, hints,
and information are time-

[
NO RISK TRIAL ORDER COUPON !
[ ]

SUPREME PUBLICATIONS, 9 S. Kedzle Ave., Chicago 12, ILL. :
Ship the following diagram mannuals: (Money back gnaranteed) H
0 1942 0 1941 [T 1940 O 1939 0 1926-1938 :
T I am enclosing §............ send postpeid. :

O Send C.O.D. I am enclosing &............ deposit. 1

]

Name: ..ooeiieiiietiiiiineriiiiiannnnanans A 1
| ]

Address: . .....iiiiiieiie ittt e ierreteaterettaansane sessaraein vas B
(Use Coupon or Write Order in o Letter) [l
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SUPREME

TESTING INSTRUMENTS |

AFTER A GREAT
WAR RECORD

SUPREME
MODEL 504-A
TUBE AND SET TESTER

SUPREME regrets that war
necessitated an interruption
of service to its customers
and friends. We are genu-
inely glad to get back into
peacetime production—pro-
duction for YOU.

MANY SUPREME INSTRUMENTS
NOW AVAILABLE

—But not enough to take
care of all orders st one
time. Demand for accurate.
dependable SUPREME equip-
ment is such that we suggest
you make arrangements for
your needed new SUPREME
models without delay.

SEE YOUR NEAREST SUPREME
JOBBER NOW!

SUPREME

SUPREME INSTRUMENTS CORP,
GREENWOOD, MISS,

Export Department:
THE AMERICAN STEEL EXPORT CO., Ing,

k 374 Madison Ave., New York 17, N, f‘
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MULTIPURPOSE TESTER

(Continued from previous puge)

turn selector switeh Sw4 to position 6.
Run a jumper wire from J1 to J4, and
connect the test prods to J8 and J5.
Short the test prods together and ad-
just the shadow angle to 0 degrees. Now
connect a resistor to the test prods and
adjust the top calibrated dial R16 until
the green pattern appears as it did with
the prods shorted together. Read the
number of degrees indicated and refer
to the low range resistance chart.

The high range of the ohmmeter cir-
cuit of the tester is operated as fol-
lows. Rotate the top calibrated dial to
0 degrees and turn selector switch Sw4
to position 5. Run a jumper wire from
J1 to J4, and connect the test prods to
J2 and J5. Adjust the uncalibrated dial
so that the indicating shadow is 0 de-
grees with the test prods NOT shorted
together. Conneet a resistor to the test
prods, and adjust the top calibrated dial
so that the shadow angle returns to 0
degrees. Read the dial setting and ve-
fer to the high range resistance chart.

The low range of the ohmmeter cir-
cuit 'is 400 to 500,000 ohms; the high
range is 15,000 chms to 30 megohms. The
two resistance charts can be prepared
with the aid of a variable resistance and
an accurate chmmeter.

CONDENSER TESTS

To test paper, mica, or variable con-
densers connect the jumper wire from
J1 to J4; turn the selector switch to
position B; plug in the test leads to J2
and J5, and turn the uncalibrated knob
so the shadow angle is maximum (about
100°). Contact the prods to the leads
of the condenser. The shadow angle of
the indicator tube should momentarily
be reduced as the condenser charges. If

PILOT LIG

the shadow angle returns to normal, the
condenser is good; but if it does not re-
turn to normal, the condenser is shorted
or leaky. If the indicator tube fails to
“blink,” either the condenser is open-
circuited or the capacity is less than
about .001 uf. Note that the shadow will
not be deflected again until the con-
denser is discharged or the leads re-
versed.

Electrolytic condensers are tested in
a similar manner with a few exceptions.
It is necessary to connect the positive
terminal of the condenser to J2 and
the negative terminal to J5. When the
prods are connected to the condenser,
the shadow angle of the indicator tube
should be decrcased for several min-
utes. If "the condenser is good, the
shadow angle will slowly increase un-
til it reaches a constant value. After
testing any type of condenser, it should
be discharged by short-circuiting the
condenser leads. A spark can be noticed
with any condenser with a capacity of
.01 uf or more.

CAPACITY METER

To measure the capacity of con-
densers, revolve the top calibrated knob
to 0 degrees; turn switch Sw4 to posi-
tion 6, and connect the test leads to J1
and J4. Adjust the uncalibrated knob
so that the shadow angle of the indi-
cator tube is 0 degrees with the prods
NOT short-circuited together, Connect
(R16) to 0 degrees, and with R15, the
the condenser to the prods and adjust
the top knob in order to deflect 'the
shadow angle back to 0 degrees. Read
the number of degrees indicated by the
knob and refer to the capacity meter
chart.

Hf>" .

% . 2
Bl RO
e o 3
Front view of the instrument, showing controls. Designations refer to the schematic.
RADIO-CRAFT for MAY, 1948
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If a stock of condensers of known
capacity is available, the capacity meter
chart can be prepared by recording the
number of degrees rotation required for
each capacity. The meter has a range of
.0004 to .25 microfarads.

The resourceful experimenter will be
able to think of many additional uses
for this multipurpose tester and signal
tracer. The circuit does not employ any
expensive precision parts, and makes a
very interesting and useful project.

List of Parts
CONDENSERS

Cl1, C2—16 mifd. 450 V. electrolytic.

C3—.006 mfd. 600 V. tubular.

C4, C17—.06 mfd. 600 V. tubular.

C6—.02 mfd. 600 V. tubular.

C6—25 mfd. 25 V, electrolytic.

C7, C8, C9, C10, C13, Cl4, C16, C18—.06 mfd. 600
V. tubular,

Cl1, C19, C20—10 m#d. 26 V, electrolytic.

C12, C16—.0001 mfd. mica.

RESISTORS

R1, R6, R7, R14—600,000 ohm carbon.
R2—500 ohm 1 W, carbon.
R3—500,000 ohm volume contrel with switch.
‘R4, R13, R22—100,000 chm carbon.
R6, R24—2,000 ohm carbon.

R8, R21—1 meg. carbon.

R9—10,000 ochm carbon,

R10, R12—50,000 ¢chm carbon.
R11—250 ohm carbon.

R16, R18—1 meg. potentiometers.
R16—750,000 ohm volume control,
R17—250,000 ohm carbon.

R19—10 meg. carbon.

R20—56 meg. carbon.

R23-10 ohm 10 W, power.
R26—50,000 chm carbon.

TUBES

1—524.

1—6F6.

1—6J17.

1—6B8 or 6B8.G.
1—6AF6-G.
1—6K7.

1—6HS,

MISCELLANEOUS PARTS

1—Power transformer; primary 120 V. A.C.:
secondary 6.3 V. @ 3 A, 5.0 V. @ 2 A., and
350-0-360 V.

1—5 inch dynamic speaker with 460 ohm field
winding.

1—Qutput transformer with 7000 ohm primary
winding.

§—“MIP" gctal sockets.

2—Tuning indicator octal sockets for 6B8-G and
6AF6-G tubes,

1—Metal tube shield for 6B8-G tube.

8—Grid caps.

2—S.P.S.T. Bat-Handle toggle switches.

1-—S.P.D.T. Bat-Handle toggle switch.

1—11 position selector switch.

{—Black 114~ streamlined bar knobs.

$—Dial plates.

V—ICA Precision Vernier Dial (4” diameter,
326°) for R15.

T—Red insulated tip jacks.

4—Black insulated tip jacks,

1—T-2 Tiny Neon Lamp (General Electric).

1—Pilot light assembly with 6.3 V. lamp.

1—Fuse and fuse mount.

1—12” x 7” x T%” metal cabinet.

1—Chassis,

1—3 ft. 6 Wire shielded cable for R.F. tube probe,

Hook-up wire, spaghetti, rubber grommets, and
other hardware.

WAR AID TO TELEVISION

Home television will benefit from the
wartime development of the television-
guided-bomb.

Visual pickups of news events—pa-
rades, sports, fires and other occur-
rences—are made possible by a portable
camera-transmitter unit built originally

HARRISON HAS IT«x

ALL STANDARD LINES \

Used in the SCR-209
mobile station (the fa-
meus  ““Voleo Vie-
tory’’) these transmit-
ters are outstanding for
their dependable, effi-
clent service. This war-
improved version of the
HT-4, ruggedly con-
structed for continuous®
duty, in modemn black

console cabinet i’ suit-
able for the finest com-
mercial or amateur eta-
tions.

Among }'l!
outstanding features
Banad switching of oscll-
lator and buffer stages
—cryital or VFO 6\’"-
iable Frequency Oscil-
lator) operation — all
stages metered—remote
Speech _Ambllfler for
control desk — omntrol,
and Pprotective relays
and interlock switches
—modulation limiter —
all steel eablnet 33" x
22” x 40 high — link
outbut to transmission

cable.

ACCESSORIES
Crystals: Amateur 54.80,
commerclal ..., $19.50
Microphone: with desk
stand, cable, and plug

$28.50

Additional sets of coils
for commercial fre-
qQuencles ....... $40.00

LOCAL HAMS!
Come in and get

Y
more HSS bargains.

A POST CARD will

mailing list to receive new catalogs. bul-
letins, additional HSS bargains, and details
of how you may obtain, without cost, a

copy of

““Electronic Parts and Eauirment,”
our new 800-page BuYers’ Guide.

PLEASE SEND IT TODAY!

JAMAICA BRANCH —

TRANSMITTERS!

450 WATT CW
325 WATT PHONE
CONTINUOUS
DUTY OUTPUT

e are having the Hal-
licrafters factory remove
these transmitters from
the SCR-299 trucks. and
carefully retest and crate
them for shiPment. A
few may have been
slightly used for dem-
onstration but all are
fully guaranteed to be
in perfect condition.
We make them avallable
fraction of
the orizinal costl
Complete BC-61) trans-
mitter, with BC-614
speech amplifier and
cotinecting ¢ able, all
tubes. operating manual,
and coil sets for 20, 40.
and 80 meter bands (or
one get of colls for any
other frequency between
21 lr‘n, lsl_o/lgg.). for
115 Volt. 5
L5777 [ 3500

10-METER

OPERATION
Hallicrafters is furnish-
ing us conversion kits
containing coils. parts
and complete instrue-
tlons for simple changes
to permit efficient oper-
ation on 28—30 Me

Y/ HSS—HARRISON SELECT SURPLUS

HALLICRAFTERS
SIGNAL CORPS

— RECEIVERS —

And here are the SCR-209 receivers al a sensational price!
One of the finest, most modern comumunlicatlons recelvers
—sturdy, dependable, compact—excellent for all services,

Two RF_ s high 1ty with {onally_low

LIMITED
QUANTITY!
Wire or Speclal De-

noise level—crysial it t LaRe: 18l diala

4500 divialon ™ vernler bandspread—ten tubes—0 14" x 187 livers your order.
panel with 8~ deep metal cablnet—beaim DOwer output— Don't walt or they
phones or spcaken—1.5 ":Mlls Mec. (Use with 2' 5. & 10 msY be all sold. Tm-
meter converter for top ciency on all bands!) mediate shipment

from New York,
50% with arder,
balance C.0.D.

Complete receiver with tubes, speaker in _metal cabinet,
and Instruction manual-—ready to operate. Model BC-342.
115 wolt 50/80 cycle, $92.50.

For moblle, marine, ete.. or emergency service—Model
BC-312, oPerates on 12 volt batterv, $95.00.

V IF YOU WANT to be among the very first to have
any new. or not lmmedﬂtel’g available equipment,
st.

put your name on our

get on our ‘“‘Preferred

The factories owe us plenty—and as it comes In
we rush it right out!

V You can make sure of getting Yours quicker by

telling us now what you want. (Naturalls, ordors

v with deposit come first.) If you change your mind
You ean cancel withoul obligation.

WARRISON RADIO CORPORATION

12 WEST BROADWAY = NEW YORK CITY 7

BARCLAY 7T-9854

172-31 Hillside Awe, — REPuBLIC %-3102

=

Heavy bar mag-
nets -
CF:

to help bombardiers steer their missiles.
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CANNON-BALL
HEADSETS

Beautifully designed.

clarity and good volume.

ey
C.F. CANNON COMPANY
SPRINGWATER, N. Y.

|

For fumerous control opplicationt tuch oy burg.
lar olerms, industrial safety controls, avlematic
<ounters and in conjunction with o chime or bal
10 anndunce snirance of People in
stores and offices, For AC, s 45
& Complete with ol tubes and SPOT
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Radio
Headquarters

We ship it once— parts,
equipment, whatever you need!

This house began its career elmost as
early as Broadcasting itself! Today, 25
years later, we're the world’s largest radio
supply house! Standard Lines: Nationel,
Hammarlund, R.C.A., Hallicrafters, Bud,
Cardwell, Bliley, and all the othersl

NN suPERSPEED SERVICE Orders
G shipped out same day received,
on most goods.

& ENGINEERING SERVICE If your
= 4 engineering problem requires
special equipment, we'll make it

Latest bargain flyer
includes test instru-
ments, record chang-
ers, communication
receivers, ham trans-
mitting tubes and‘8 P

host of electronic | §/7
itemsyou need today. | ~="

Qriginators and

ihe Famous

Markgiers of :J_{‘:?!f}gjgfﬁ? ﬁ.ﬁ’d:"ﬂ

Hadio Wire
Television inc.

NEW YORK 13 BOSTON 10 NEWARK 2

Cut out couPon, paste on penny post cord, mail today

s e P ——— e — - — = ———

R.W.T. Dept. JES
100 AVENUE OF THE AMERICAS, NEW YORK 13

Centlemen: Send me FREE copy of your Latest Bargain Flyer
C.36, packed with recent 1 it i} and

qrip i

NAME.

ADDRESS,

CITY. ZONE 8TATE Sy
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DEMONSTRATION DEVICES
(Continued from page 533)

ance. When it is adjusted so it will just
fire on peaks, the arrow on the rotating
wheel becomes visible when vertical
with its point up. Since the arrow is
rotating clockwise 360 degrees every cy-
cle the alternating voltage across a coil
reaches maximum 90 degrees or one
quarter cycle before it reaches maximum
across o resistor in series with that
coil.

Lastly turn on and adjust the strobo-
tron whose grid is controlled by the con-
denser voltage. It illuminates the rotat-
ing arrow when vertical with tip down-

- wards, proving the alternating voltage

across « condenser reaches maximum 90
degreeg or one quarter cycle after it
reaches maximum across a resistor in
series with that condenser.

Notice that with sine wave variation,
current through a coil and hence its
magnetic field, is rising fastest at the
start of a cycle. Thus the induced volt-
age which depends on the rate of change
of field, must be maximum one quarter
of a cycle before the greatest current
through, and hence voltage drop across,
a resistor. In the case of the condenser
the voltage across it will be greatest
when it contains the greatest charge.
This will be when the total current
which has flowed into the condenser
reaches maximum, which is just before
the current reverses and starts to flow
out. This point where the current re-
verses is one quarter cycle after the
maximum current through, and hence
voltage drop across, a resister.

The entire circuit diagram of the
stroboscope apparatus is shown in Fig.
1. The 3.5 microfarad condensers came
from double 40-watt fluorescent lamp
ballasts discarded because of noise or
burnt-out coils. The resistor and choke
were chosen to give somewhere near the
sume voltage as is across the condenser,
or about 800 ohms and 2 henrys.

DEMONSTRATOR CONSTRUCTION

Turning at last to the discriminator
shown in Photo C and Fig. 2, the vari-
able frequency alternating current is
supplied from a pair of slip rings con-
nected to diammetrically opposite com-
mutator segments on the armature of a
two pole, series, direct current motor.
Power is supplied from three heavy-
duty 45-volt B batteries in series with a
carbon pile rheostat to control the speed
and thereby the frequency. The end of
the motor shaft carries a fly-wheel with
an arrow or vector on it which appears
stationary when viewed by the light of

Below Resonance, Xu
is less than Xe

Current leads, output is -

Frequency Resonant, Xv
Balances X

Current in-phase, output is 0 Current lags, output is |

a strobotron fired from a slip ring’s a.c.
output. A burnt-out power transformer,
about 150-watt size, was rewound with
two identical windings corresponding to
approximately a 220-volt primary except
that the secondary winding was center
tapped. On the 120 volts at 60 cycles
they each drew about one quarter amp.
corresponding to something over one
henry inductance. Two 5.25-uf (16-
watt fluorescent lamp) condensers in
parallel across the primary and second-
ary coils, tune them to about 40 cycles
per second. The “radio frequency choke”
is the primary of a small power trans-
former and its coupling—from center
tap of secondary to high end of primary
—is made through a 2 microfarad con-
denser: A 25Z5 supplies the two diodes
(reverse line plug or use a transformer
if high side of a.c. line affects results
through the heater circuit). The 50,000-
ohm load resistors have 2-watt neon
lamps in series with them for indicators.
At radio frequencies the bottom end of
the primary of the discriminator trans-
former is effectively connected to
ground through the bypass condenser
(.1 uf is less than an ohm at the
frequencies used) ; and the end of the
radio frequency choke going to the cen-
ter tap of the load resistors is also con-
nected for practical purposes to ground
by the bottom resistor’s by-pass con-
denser because a .001 uf condenser at 4
megacycles offers about 18 ohms react-
ance. This leads to the important ob-
servation that THE R.F. CHOKE 18
EFFECTIVELY CONNECTED
ACROSS THE PRIMARY IN SERIES
WITH ITS COUPLING CONDENSER.
Because obtaining less than 1 ohm at 40
cycles requires thousands of micro-
farads, one slip ring was connected
directly to the bottom end of the pri-
mary as well as to the junction of the
two resistors and r.f. choke. These are
mounted behind the board and taps
brought through to equivalent points on
the hookup painted on the front. This
does not change operation of the circuit
but saves large condensers.

USING THE DEMONSTRATOR

One strobotron’s grid and cathode is
connected across the r.f. choke (heavy
black in the diagram). A second strobo-
tron is connected across the upper half
of the center tapped discriminator sec-
ondary. The remaining strobotron is
connected across the lower half of the
secondary. When the motor is started,
the slip rings supply a frequency equal

Above Resonance, Xt
is more than X.

Fig. 3—Diagram from botom of board, showing in-phase, leading and lagging currents.
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to its revolutions per second. When this
frequency is about 40 cycles the 90-
degree leading counter-voltage from the
secondary coil just balances the 90-de-
gree lagging counter-voltage from the
condenser across the secondary. Re-
member how the condenser and coil
voltages were exactly opposite on the
vectorseope? Since there is nothing but
the resistance of the circuit offering op-
position at this resonant frequency, a
considerable circulating or oscillating
current is set up, which creates a high
counter-voltage across the inductance
and an equally high but opposite voltage
across the condenser. If the secondary’s
inductive reactance X is Q times its
resistance R, this counter-voltage, which
equals IX. created by the oscillating
current through the coil, is Q times the
actual voltage induced in the secondary
which equals IR. This Q or multiplying
factor of the veltage at resonance may
be from two to thousands in a radio, so
the voltage induced in the secondary can
be ignored compared to the back voltage

ereated by the oscillating current in the |

secondary at resonance.

RESONANT FREQUENCY

The induced voltage from the circu-
lating current at resonance across both
halves of the secondary fires the strobo-
trons connected to it, producing two
images of the arrow 180 degrees apart,
and the position of the caydboard car-
rying the arrow on the flywheel is ad-
Justed until these arrows appear
straight up and down and the image
of the arrow, made visible by the strobo-
tron connected across the r.f. choke, is
horizentally to the right, half way or
90 degrees between the other two. To
secure this last condition the capacity
of the 2uf coupling condenser may have
to be changed. When the voltage across
the r.f. choke is half way between the
two secondary voltages, the sum of the
voltages across the choke and the top

o Continalin

FCTROTM.
4n ELEUL Tmal
us (07 AT Gel OT o

\te 10 UIPMENT s

YRTs and EQlp (nform
m“l‘o‘t‘::n availabie:

be

half of the coil equals the sum of the
voltages across the choke and the bot-
tom half of the coil. So when these two
sum voltages are rectified as shown by
the shaded areas, they create equal cur-
rents through the top and bottom load
resistors as is evidenced by the fact
that both neon lamps glow equally. For
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this resonant condition, the actual volt-
age curves and their vector representa-
tion together with their rectified sum
are shown in the center diagram on the
discriminator demonstrator board. See
Fig. 3, a reproduction of these curves.
Remembering that electron flow is from
cathode to plate in a tube, it is easy to
see that the equal voltage drops across
the two resistors oppose, and hence the
total voltage is zero.

BELOW RESONANT FREQUENCY

Next slow down the motor by means
of the rheostat to produce a lower fre-
quency. Since the condenser still charges
to the same extent but fewer times per
second, the current in and out of the
condenser is less, so the capacitative re-
actance X¢ must be greater. Since the
magnetic field now interlinks the sec-
ondary coil fewer times per second there
is less induced voltage so the inductive
reactance Xi, must be less. When capaci-
tative reactance Xc¢ predominates over
the inductive reactance X. in a circuit,
the maximum voltage opposition oceurs
late in the cycle and so maximum cur-
rent flows earlier in the cycle and the
current is said to lead. Because the cir-
culating current in the secondary now
leads, the Q-fold counter-voltage it pro-
duces across the secondary coil now
also leads. The position of the vectors
and the sine curves they represent for
this condition are shown in the left di-

(Coutinued on following page)
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ITS ROUGHNESS ASSURES SMOOQTH PERFORMANCE

¢ belts and
FREE ;:‘0' 53! 'r:e:gl. conO’m'ner Ask your jobber for
This B25A  Servicemans Assrt. 25 Belts | this handy, durable
Metal BSOA 8 ALL METAL service-
Container BIOOA ° ® 100 " | mon's sliding drawer
FREE Use the Belts the Manufacturers| cabinet.
use in their original equipment.

41711 FT.

J - F'D MANUFACTURING CO.

HAMILTON PARKWAY =

Made of buna § rubber {#3 thin single) with smaoth
rubber cover on outside and rough finish on inside.
Standord equipment with set monufacturers — resistant
to atmospheric changes — more plioble ond rougher —
insuring positive grip on shofts and pulleys. Its popularity
has mode it the largest setling Radio Diol Belt in the U.S.A.

BROOKLYH 19, M. ¥,

Unusual Buay
Cathode Ray Tubes

A /|

& Television Parts

New Factory Sealed Tubes for
Television and Oscilloscopes

DUMONT 7EP4. price c.ocorene-ner $29.90
RCA BBP4, price ......c.oceivanenn, 18.00
DUMONT 5BPI, price «oocveioenene 15.00

G.E. Focusing Coil for Electromag-

netic Tubes, pPrice .. .coaveieeiins 9.50
RCA Television switch with & An-

tennae RF transformers, price ... 5.60
G.E. CR Power transformer 1700 V.,

6.3 V., 25 V., price «...ccaarerins 9.90
Cathode Ray tube socket with H. Volt-

age wiring, 11 Pole Magnal, price 2.40
14 Pole Di-Heptal, price ...c....... 2.40
Cornell-Dubilier 0il Filter tubular

Capacitor .1 mfd 3500 V., price .... 1.80
02 mfd 2500 V. Sprague tubular

Capacitor, Price ....-v.veseeevasss 90

All types ceramic, mica and oil capacitors,
trimmers, coaxial eable. etc.

Send 50c for complete_catalog including
diagrams for A, G DUMONT and
ANDREA Television Receivers. free with
order $5.00 and more.
RCA Parts and Equipment Distributors
World's First Speciolized House
tn Television

ELECTRONICS SERVICE & SUPPLY

Dept. RC, 268 W. 40th Street, .
New York 18, N. Y.
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DEMONSTRATION DEVYICES

(Continued from previous page)

agram at the bottom of the discrim-
inator demonstrator board and its re-
production in Fig. 3.

As the motor speed slows and the fre-
quency falls one can watch the two sec-
ondary vectors shifting counterclock-
wise, indicating a lead because the clock-
wise rotating arrow is illuminated be-
fore it reaches its former visible posi-
tion. (Convention imagines vectors to
rotate counterclockwise so a counter-
clockwise shift means they have ad-
vanced from their former position rel-
ative to the primary voltage across the
black r.f. choke.) At the same time it is
obvious the sum of the “black” and top
voltages is now less than the black and
bottom as is proved by the top neon
lamp going out and the bottom one’s
plate becoming fully covered by glow.
Thus the total voltage across the two
resistors no longer balances out to zero,
but is negative to ground since the elec-
trons piling up at the top end of the
bottom resistor make that end nega-
tive and their shortage at the ground-
ed-end of the same resistor leaves it
positive.

ABOVE RESONANT FREQUENCY

Lastly increase the input frequency
by speeding up the motor. The con-
denser now charges oftener per second

RADIO-CRAFT
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so there is more current into it and its
reactance Xe¢ must be less. The sec-
ondary’s field, reversing oftener per sec-
ond, induces more voltage, so its re-
actance Xi increases. When inductive
reactance X exceeds capacitative re-
actance Xc the greatest reactionary
voltage occurs early in the cycle (re-
member how the back voltage across
the coil was ahead of that across a re-
sistor or condenser?) and the maximum
current does not flow until later, or in
other words the current lags.

As the whir of the motor gradually
increases in pitch the two vertical sec-
ondary vectors slowly turn clockwise
from their 90-degree position relative to
the black primary vector which remains
unchanged and the upper load resistor
lamp glows brighter while the bottom
load resistor lamp dims, indicating that:
the sum of the choke and top coil now
exceeds the sum of the choke and bot-
tom one. This makes the top end of the
two resistors positive to ground since
the electrons accumulate at the lower
entrance to the top resistor making that
end negative while their scarcity at the
top of this resistor makes it positive,

MECHANICAL ANALOGY

The conditions just observed, namely:
at low frequency the condenser offer-
ing the chief opposition at the end of the
cycle (so the current led) and at high
frequency the inductance offering the
chief opposition at the beginning of the
cycle (so the current lagged) have a
mechanical counterpart, lucidly de-
scribed by Drysdale, “If a steel bar with
a weight on the end of it is clamped in
a vise, and is pulled to one side and let
go, it will vibrate to and fro with a
definite frequency. If we take hold of
the end of it and move it backwards and
forwards very slowly, we shall feel that
elastic force of the spring, which is
greatest at the end of the stroke, prac-
tically as if there were no weight. But
now start to move it more rapidly, and
it will be found that it swings much
more easily; or if the same force is ex-
ercised the swing will be much greater,
until when we move it with the same
frequency as that with which it vibrat-
ed itself, it will move almost without
any force from the hand at all, and if
we were to continue to exert the same
force as at first, the swing would be-
come so great as perhaps to break the
spring (just as a condenser). -

“But if we try to move it much more
quickly still, we shall now find a great-
er resistance to the motion owing to
the inertia of the mass, and we shall
also find that our greatest force in a
given direction has to be exerted at the
beginning of the stroke in that direc-
tion, whereas it had to be exerted at the
end when we were moving slowly and
the inertia effect was small in com-
parison with the elastic force of the
spring. In other words the force has
changed from lagging to.leading after
passing the natural vibration frequency,
just as with the electrical circuit con-
taining capacity and inductance.”
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The amount of voltage produced at
the discriminator output depends on the
extent of the frequency swing or devi-
ation and governs the intensity of the
sound in radio or contrast of the pic-
ture in television. The frequency of the
voltage changes in the discriminator
output depends on the number of fre-
quency swings or variations per second
and governs the pitch of the sound or
fineness of picture detail.

This apparatus is a very definite help
in teaching alternating current theory.

Since the foregoing was written it became
evident that the transformer primary should
no¢ be connected to the slip rings until the
motor comes up to speed. On one occasion the
motor haprened to stop with the two com-
mutator seZments, which are connected to
the collector rings, directly under the brushes,
When the demonstrator was started the next
time there was a severe flash which badly
burned these two segments, because the d.c.
went directly from the brushes through the
low resistance transformer primary, and as the
armature turned the commutator segments
interrupted this heavy flow and the arc from
self-inductance badly burned the bars. To pre-
vent a recurrence of this a switch opens the
line from the rings to the transformer pri-
mary until the generated a.c. frequency ap-
proaches the r t fr ¥ of the tuned
primary.

VISUAL RADIO ALIGNMENT
(Continued from page 540)

the output frequency of OSC. No. 2, the
external unmodulated r.f. oscillator, to
635 ke we would obtain the desired
signal as follows:

OSC. No. 2 635 ke 635 ke 635 ke
OSC. No. 1 450 ke 460 ke 470 ke
Output Dif-

ference Freq. 185 ke 175 ke 165 ke

If the i.f. frequency were 262 kc OSC.
No. 2 would be set at 622 ke:

OSC. No. 2 622 ke 622 ke 622 ke
O0SC. No. 1 450 ke 460 ke 470 ke °
Output Dif-

ference Freq.172 k¢ 162 ke 152 ke

Note that in both cases, although the
mean frequency is different for the out-
put frequency, the band width remains
the same. Of course, if the if. of the

av
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Fig. 3—Output curve, constant signal input.
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Fishing for your radio equipment is a gamble—you
don't know what you'll get or when you'il get it.

Let Sun Radio do your fishing for you. We have
lines thrown out to every leading manufacturer,
and each hook is baited with our highly-regarded
reputation which enables us to get prime consider.
ation.

The result is our half million feet of well-stocked
shelves. No matter what you want, one call to
Sun will probably get
it — the FIRST time.

Call SUN First
Note our ONE and ONLY address

SUN RADIO & ELECTRONICS CO., mc
122-124 DUANE ST. NEW YORK 7, H. Y,

EBArelay 7-1840
receiver lies in the range covered by
the FM signal generator (415 to 540
kec) as is the case with the majority of
receivers, it is not necessary to use the
external signal generator because the
wobbulator’s signal is satisfaetory in
itself.

To discuss some of the units used
to align FM receivers here would be
unnecessary, as their only essential dif-
ference from the unit in Fig. 2 is that
they operate at higher mean frequencies
and band widths in the neighborhood of
300 to 400 ke. |

Amplitude of the frequency-modulat-
ed signal must remain constant
throughout the entire frequency swing.
The necessity for this will be seen in
Fig. 3, which illustrates the shape of a
typical resonance curve for a single- or
double-tuned i.f. transformer which is
peaked at 175 ke and has a band width of
10 ke. This curve tells us that the i.f.
transformer for which it was drawn is
designed to pass a signal frequency of
176 ke with minimum attenuation.

Further, as the frequency is increased ] {14 ounces); well-balanced,
or decreased, the amplitude response E :cf"olp'_'.a.nd i Compldos'\'ﬂg
drops off sharply until it falls below |
the level of audibility for all frequen-
cies below 170 k¢ and above 180 kc.
Therefore, the transformer, or strictly
speaking, the resonant circuit, is said
to reject or suppress all frequencies
except those lying within the range
from 170 to 180 kec. Note that the cali-
(Continued on following page)

FREE OFFER

Condensed chart of
Graphicol Symbols for
Electronic Diogroms as
standardized by the
RMA [includes those un-
til recently kept secret},
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Service Supervisor Wanted
by Electronic Organ
Manufacturer

Unusual opportunity now open for the
right man. Must be under 40 years of age
and of sound health; have personality
which will enable him to meet people of
avérage culture or better, make friends
with them quickly, and influence their
thinking; sales or other business expeti-
ence definitely valuable but not abso-
lutely necessary if other qualifications
are tops. Position will entail some trav-:
eling.

Must bs thoroughly familiar with audio
circuits and components, Must have prov-
en ability in writing effective service
notes and installation instructions. Must
be able to set up, train and supervise
field force.

Position with old established but pro-
gressive firm with highest financial rat-
ing. Write immediately giving full par-
ticulars and complete history of activi-
ties for past ten years, in first letter,

Box My-6, c/o RADIO-CRAFT, 25 West
Broadway, New York, N. Y.

G-E TUBE CHECKER . .y,

accurate tube checking which saves you time and trouble and
keeps your customers happy—that’s the job the TC-3P is
built to do. Line Voltage and tube quality, or shorts, may all
be checked on one selector switch. Individually operated
switches permit placing the proper voltage on the proper pin

| of the tube. The G-E Tube Checker is available in either

[ the Portable (TC-3P) or Counter Model (TC-3). Write:
Specialty Division, Electronics Department, General Electric
Company, Syracuse, New York,

GENERAL {3 ELECTRIC
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Electronic Measuring
Instiruments

VISUAL RADIO ALIGNMENT

(Continued from previous page)

brations extend from 185 to 185 ke to
provide a base for the curve. The same
must be done with the frequency mod-
ulated signal to obtain a base for the
trace on the screen of the oscilloscope.

The response curve in Fig 3 could
have been obtained by connecting a
meter across the diode load resistor, re-
cording the drop across it for a num-
ber of frequencies introduced by an
ordinary signal generator, and then
plotting the curve from the data. It
is apparent that the amplitude of the
input signal must be kept constant or
results will be meaningless.

Because the cathode-ray oscilloscope
serves as a voltmeter, it is possible to

a
f

b c
g9

h

view the curve instantaneously ‘in the
form of a trace on the screen of the in- .
strument. But to do this, the sweep
frequency of the oscilloscope must be
twice the rate at which the output of
the signal generator sweeps across the
band width and back again (from 170
to 180 ke and back to 170 kc). The
reason is that the trace representing
the i.f. response curve will not stand
still on the screen unless thi§ require-
ment is fulfilled.

The sweep frequency circuit of the
oscilloscope is a low-frequency oscillator
usually combined with suitable ampli-
fiers to produce the bright horizontal
line across the scope face. The sweep-

Fig. 4The single-curve alignment pattern.

producing circuit is a sawtooth oscil-
lator, producing a special type of curve,
The voltage rises slowly, causing the
spot of light to move across the os-
cilloscope screen, tracing out a line. On
reaching its peak, the voltage falls
suddenly to zero, causing the spot to fall
back to the left side of the screen in-
stantaneously. Since the sweep fre-
quency is set to twice that of the “wob-
bulator,” the spot sweeps once across
the screen as the signal generator is
being swept from 165 to 185 ke¢, and a
second time as it is being swept from
185 to 165 kc. In reality there are two
curves instead of one, but the second
curve is not visible because it is exact-
ly on top of the first one, The reason
for this will become apparent when it
is noted that the response curve has
the same shape whether you go from
165 to 185 kc or from 185 to 165 ke.
Therefore, when the frequency of the
FM signal reaches 185 kc the sawtooth
voltage drops to zero, returning the
trace to the left-hand side of the screen,
and as the sawtooth voltage rises again,
the frequency from the signal gener-
ator sweeps from 185 to 165 kc. As the
response going from 185 to 165 ke varies
exactly as it does in going from 165
to 185 ke, the second curve falls di-

d °
i k

Fig. 5—These patterns indicate & -variety of conditions, which are explained in the text.

RADIO-CRAFT for

www americanradiohistorv com

MAY, 1946


www.americanradiohistory.com

rectly on top of the first, giving the
appearance of a single curve.

In addition to double curves, single
curves are also used. This is accom-
plished by keeping the sawtooth voltage
at zero during the period when the fre-
quency of the generator passes from
185 to 165 ke. The resultant curve is
shown at Fig. 4. The sharply rising line
to the right of the curve is the second
curve, but it is collapsed into a line
due to the absence of the sawtooth de-
flecting voltage.

Fig. 6—Alignment- pattern for a.f.c. circuit.

The method of connecting the signal
generator and the oscilloscope varies
with the type of circuit to be aligned.
In a receiver which uses a diode de-
tector, the vertical plates of the oscil-
loscope should be connected across the
diode load resistor. When the receiver
employs a triode biased detector, a sat-
isfactory procedure is to open the bias
resistor and by-pass condenser circuit,
and then to connect the vertical plates
of the oscilloscope from the cathode to
ground across a 0.5 megohm resistor
which has been by-passed with a 250
nuf eondenser. It is also advisable to
short out the plate load; although this
will invert the trace it does not affect
the alignment procedure.

The FM signal generator is connect-
ed to the input of each particular stage,
just as any other signal generator would
be. The order of procedure for visual
alignment is identical to that which is
followed when an output meter is em-
ployed. Alignment starts at the back
of the receiver and works toward the
front, feeding the signal into the last
i.f. amplifier input, the next-to-last, and
so on, until the converter is reached.
The object is to adjust the trimmers of
the stage into which the signal is be-
ing fed until a symmetrical curve is
obtained. This applies equally as well
to both the single and double curve
methods. Fig. 5 shows some scope pat-
terns commonly used.

The curves at a, b and ¢ of Fig. 5 in-
dicate various conditions of misalign-
ment. The curve at d indicates correct
alignment. Adjustment of the trimmers
will net always result in a symmetri-
cal resonance curve. Slight departures
from exact symmetry are permissible,
however, if the departure is great, such
as it would be when the degree of
coupling is excessive and regeneration
is present, the circuit itself should be
suspected and examined. Thus, visual
alignment scrves as a check on potential
trouble in the customer’s home, which
would ordinarily leave the shop unde-
tected.

Fig. 5-e is the same curve as that in
5-d except that the single trace method

RADIO-CRAFT for MAY,

Sweet Savings o .

CONDENSERS

Here’s a great OLSON bargain: 70
By-Pass Condensers, made to rigid Olson
specifications, Will withstand voltages
higher than ratings, Worth much more
than our low price. Order now!

4%,

Small size {approx. 1V2” long, 15 dia.)
makes these units right for compact
circuits. Loag tinned copper leads. You
get SEVENTY (00-V. Tubulars, as
follows:

QUANTITY  CAPACITY  QUANTITY  CAPACTIY
20......01 20 .05
10,02 20..—-.1

This offer dood
only In U.S. A,

) 3522
(f’"a%

with each Condenser Kit QS
ordered. Rubber tool grips
bulb for easy installation or
removal in hatd-to-get-at positions.
Mighty handy!

Send for our frees Bargain Catalogs

X4 [
L )
B &

< /7
N

T LE

)

/""_4
e
roonry \OLSON
Stock 5 =
#TC-A

Send me ...

MAME . . . . . . . ¢ o .

ADDRESS . . . . . . . . . .

- —
73 E. Mill St., Dept. 23, Akron, Ohio

... Kits of 70 Condensers each, at $4.95 per Kit postpaid. I enclose
$.— .1 will receive a Panel Lamp Tool FREE with each Kit ordered.

Learn

RAPID RADIO
SERVICING

approved for
Veteran Training

Our specialized training develops radio
repairmen who have 200 hours actual
servicing experience when they leave
school. Course trains for AM, FM,
Television, Broadcast and Amateur.
This is no ordinary course. For par-
ticulars write:

IVAN D. LONG, President

Western Radio
Institute

1457 Glenarm, Denver 2, Colo.

was employed. Figs. 5-f and 5-g illus-
trate misalignment and alignment for
a typical triple-tuned if. transformer
such as might be encountered in a high-
fidelity receiver. Fig. 5-h illustrates cor-
rect alignment for a transformer of sim-
(Continued on following page)

1946

www.americanradiohistorv.com

Large stocks ossvre the finost end mow;
complete selettions of all available items
| at lowest prevailing prices. Thousonds of
active buyers depend on us for thelr entire
Radio repair and replacement requirements,
| Becouss we underitand service problems,
! every order is expedited for delivery in
double quick’ tima. Everything we do s
planned for convenience and 1atisfaction te
our customers. You will find It profitcble to
moke Radolek your buying headquarters.

FREE BUYING GUIDES

Because of existing conditions we keep cue
customers right up 1o the minute on availe

rchandise by reltosi 1 »
freguently instead of sending our regular
Big Profit Guide
onte o year. Send
the covpon now
to get these Free
Buying Guide Sup-
plemeants as they
ors issued.

able

RADOLEK CO., Dept. C-114
601 W, Randolph St., Chicago 6, I,
Placse send FREE Buylng Guide Supplements

1 NAME.

1
| ADDRESS.
H

ORDER FROM RADOLEK
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EXTRA
SPECIALS

Leach Relay

Low Loss D.P.DT.
6V. D.C. Coil
$1.75 Net

3C/24 G. Tubes
Limited Supply
$1.90 Net

10 M.C. LF. Trans.

Doubled Air Tuned
90c¢ Net

8 x 8 M.F.D.—600 V.
Qil Impregnated

4 prong base

$2.10 Net

Mail Orders Promptly Filled
Amateurs to Serve You

Equi

Write Dept. RC
WGSCQ—WBWé;G/G—WGNAT

HEADQUARTERS FOR

pment and Infermation

FOR YOUR
NEW RIG

® Monitor Crystals

Type 43B, 7 Mec. $2.82 Net
Type 43C, 14 Mc. $3.75 Net
Type 43D, 28 Mc. $5.50

Also complete Line of:

NaTIONAL Eimac
Jounson JonEs
OumMne AMPREX
TAYLOR ADVANCE
BARKER-WILLIAMSON
HALLICRAFTERS

\ Radio Product Sales Company

TIB WEST

LOS AMGELES 15, CAI.I-FD[HIA

IN STOCK!

MEISSNER
6 Tube AC-DC Radio Kit

Frequency range covers the broadeast band
from 550 to 1600 Kc and the short wave

hand from 6 to 18 Mc. Three controls pro-
vided: Tuning, Band Switch and Volume.
On-off switch incorporated in volume control.

wire,

Complete with all parts, hardware,

32438

Shipping welght, less cahinet 10 Ibs.

solder, speaker, tubes.
pictorial and schematic
diagrams.

NET. F.0.B. N.Y.

Cabinet for ahwe (walnut
wood)

JHEEERR TS ST RN T HERAAERT [ BT AT TN DT T D

Radio 1@1‘:;:’:&':4;&'45:

M. Y. 7, N Y.

85 CORTLAMDT 5T.
WOrth 2-4415
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VISUAL RADIO ALIGNMENT

| (Continued from previous page)

ilar design; the single-curve method was
used. Note that there are two peaks in
the curve at 5-g, and three in the curve
at 5-h. The possibility of aligning a
high-fidelity set as accurately as this
with an output meter is extremely re-
mote—the result is-a loss in fidelity.
The same principles of alignment are
applicable to FM receivers. Of course,
the frequency range and the band width
of the signal generator must be high
enough to cover the FM band, as point-
ed out previously. The i.f. stages may
be aligned by connecting the discrim-
inator as a diode detector, so that the
drop across the load will provide the
vertical deflection voltage for the os-
cilloscope. Fig. 5-i shows the pattern
which indicates correct alignment. Aft-
er this the discriminator transformer is
aligned so as to obtain a trace such
as that shown at Fig. 5-k. This curve
is obtained by first adjusting the pri-
mary until the linear portions of the
curves are greatest; a secondary check
is that peaks will have their maximum
amplitude when correct alignment is
obtained. The secondary is then adjust-
ed until the intersection of the two
curves lies halfway between the peaks.
Some higher-priced sets incorporate
a.f.c., which must be checked for cor-
rect alignment. A representative trace
which illustrates correct alignment is

RADIO-CRAFT
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shown in Fig. 6. Many manufacturers
provide detailed directions for visunal
alignment of their particular receivers
which may differ from the very general
directions given in this article because
of circuit considerations. It is advis-
able to consult the available technical
data on each particular set which is to
be aligned to determine if such is the
case.

LOGIC—A REPAIR TOOL
(Continued from page 543)

ments being normal, he will turn his at-
tention to the capacitors in the set. This
will often involve freeing one end of the
condenser from the circuit and checking
for the slow swing of the ohmmeter
needle,

The direct measurements technique
has much to recommend it. Since most
circuit disorders result in a change of
operating voltages, the troublesome com-
ponent can often be located rapidly. Not
all troubles however, manifest them-
selves as voltage abnormalities, and in
these cases the direct measurements ap-
proach becomes a long and tedious
process.

CHANNEL SUBSTITUTION

To the advocate of this servicing pro-
cedure, a radio receiver is the sum total
of its individual sections, each serving
its own individual purpose and adding
its result to the total performance of the

receiver. To him, the receiver is divided
almost anatomically. It is a collection
of separately functioning sections, op-
erating interdependently, and blending
their services to the ultimate result. It
follows that a failure in any one section
will detract from the total operation of
the receiver, and the serviceman deals
with sections.

This type of serviceman is not inter-
ested primarily in circuits, voltages, or
signal transfer; he prefers to work
with block diagrams. He is interested in
purpose rather than means of accom-
plishment. He is a student of functional
analysis. He does not see the receiver
as a conglomeration ¢f resistors, capaci-
tors, inductances, and tubes; he sees it
in terms of sections: r.f. amplifiers,
oscillators, i.f. amplifiers, detectors, and
a.f. amplifiers.

He must of necessity have a working
knowledge of basic and conventional cir-
cuit design, but the mental picture ac-

WANT RECEIVER SPEARER
R.F i 2ND AUDIO
T‘IAMP. MER] H DET. {AMP. l"ﬂ
osc.
1ttt tt t1
) - L1 11 L1
R.F, LF. anp | faupio
AMP. 03¢ | | awmi. DET. AMPR

CHANNEL SUBSTITUTE
Fig. 4—Set-up for channel substitution test.

companying his servicing is a block dia-
gram as shown in Fig. 3.

His first task is to locate the faulty
section. To this end he may arrive by
several means, but the true type of
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“section” serviceman will use a channel
substitute. The channel substitute is an
instrument containing and duplicating
the different sections of a receiver. It
contains r.f, i.f. and a.f. amplifiers as
well as detectors and oscillators.

In practice, this serviceman will check
each section of the receiver in question,
by substituting for it the functional
equivalent in the channel substitute in-
strument. For instance, if he suspects
the audio amplifier of the receiver, he
will take leads from the audio amplifier
in the channel substitute and connect
them between the second detector and

SISISIS
W

Fig. 5—How troubles show up on C-R 'scope.

Don’t Delay -
Write Today!

the loud-speaker of the receiver. If the
receiver then resumes normal operation,
his suspicions are confirmed and he
knows that the trouble lies in the a.f.
section of the receiver. This channel
substitute test is illustrated in Fig. 4.

If the audic amplifier is operating Name
normally, he goes on to check other sec-
tions of the receiver. Next, he will sub- Address
stitute the second detector of the chan-
nel substitute for the receiver’s second City

detector. In this way he will substitute
each section of the channel substitute =
for its corresponding section in the receiver, until the faulty |
section is discovered. i

Intense effort is then concentrated on this faulty section
to locate its single misfunctioning component. This will in-
volve the use of such test equipment as tube checkers, volt-
ohm-milliammeters, capacitor testers, ete. Thus the chan-
rel substitute method of servicing is a pure type only up to
a certain point, after which some other method of approach
must be employed.

Several well known shorteuts have become popular sup-
plements to channel substitute testing. For instance, the
audic amplifier may be checked by shorting the heater and
cathode at the base of the first audio tube to see if the 60-
cycle note is transmitted through the audio section to the
speaker.

A quick check for r.f. sections employing grid-cap types
of tubes is to touch the antenna lead-in wire to each of these
grid caps in turn, to determine which stage of r.f. is inop-
erative.

Intermediate frequency amplifiers can be checked by
probing around with a lead from a crystal detector in series
with a pair of headphones. (Continued on following page)

| |rResonanT]

1| crcurt | |re |
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—_— ]
TUNED V.T.VM.

STAGE © B+
Fig. 6—Block diagram of tuned channel analyzer or signal tracer.
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Fig. 7—For audio circuits, much simpler apparatus may be used.
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HOW TO PASS

Commercial
Radio Operators’

F CC LICENSE
EXAMINATIONS...

Sunith

Models tonge from 150 to
35,0600 waotts, A, € typas
from 113 to 660 voin, 50,
80, 180 cyeles, single o
theoo-phase and 400, 500
and 300 tycins, siagle
phose. D, C. typas from &
1o 4000 wolls. Alsa avoil
able in dval voltoge and
spacial traqueancy typos.

www.americanradiohistorv.com

ment Requirements for all classes of commercial
licenses. Saves you many hours of randem, undi-
rected study. Assures a minimum of time in get-
ting your ticket!

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

Successors to Nilson Radio Scliool, founded 1939;
Practical

RC-5 TERMINAL TOWER

Radio  Iustitute, founded 1934

CLEVELAND 13, OHI0
MAIL THIS COUPON

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
RC-5 Terminal Tower, Clevcland 13, Ohio

Gentlemen: Please send your FREE Booklet, "How to Pass FCC License Fxaminations.”

FOR RADIO AND
ELECTRONIG APPLICATIONS

ONAN ELECTRIC GENERATING
PLANTS supply reliable, econom-
ival eleetrical service for electron
ics and 1elevision applications aa
vell as for scores of general wuses,
Driven by Onun-built, 4-cycle gaso-

ine engines. tlicse power units are
of single-n compact design and

wdv construction. Suitable for
mobile, statiomary or emergency
service.

Mode! shown is from
W2C gseries: 2000 to
3500 watts; powered
by —Onan-built, two-
eylinder, water-cooled
engine.

D. W. ONAN

AND SONS
{28 Royalston Avenue
Mianeapolis 5 Minn,
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FREE WANT-

AD SERVICE

- By FORMER SOLDIERS, SAILORS, MARINES

Radio-Craft offers its help-wanted columns free for the use of honorably dis.
charged men in the armed services. State the type of position you seck, pre-
ferred locality, your experience, education, and other details. Confine ad to 50
words, or less. Supply name and address. Armny veterans send section number
or photostat of discharge paper. Navy men send photostat of discharge paper.
Address RADIO-CRAFT, Classified Ad, Dept. 25, West Broadway, New York 7,
N. Y. Your ad will contain a box number and replies will be forwarded to you.

RADID TECH.; 20. 1st e). ®hone; transmitters: Bcnmrd \Ilshkln 351 Hinsdale St., Brooklyn,
vrs. exp.. married. S . Brook, Box Y-1. % Y. DIg-1950.
Rndxo-(‘mn 25 W. Bway, New Tork 7, N. Y, HADIO RADAR—4% yrs. espericnce. Interested
D10 TECH.: 2/¢c lad. Felephone, Telcgranh in ﬂ'coldlng, teleslsion or radlo. Salary secondary.
Llcenu-s Armmy and Clv. exp. WIll aceebt short Willing to study cvenings. Bernard Resnlk, 2006
tralning program. Ted Schwartz. % Benson Ave., Rrooklyn. N,

Box -2,
New York, 7, N, Ya
in Army. C.
New York

Radio-Craft, 25 W. Lroadway
RADIO-Radar: 2 ¥rs. yadar exh.
:I;éxbtg}sle‘l'n. 1530 St. Nichoias Ave.,

RADIO Technlelan aud Operator,
phone License, 3 yrs. Army experlence. €. Quint,
131 Riverdals Ave., Brooklyn 12. N. Y.
RADAR-RADIO TECH.; Lxp. In F.M., Broadeast-
Ing, F.C.C. Lie. Seek any Elcetronle Field.

. 1494 Crotona I'ark East. Bronx 60. N,

M. TECH.: 8% years oxh. AL, F.M.
V.1LK. Instructed Mechanles 2% years, Desire in-
teresting  work. |.. Solumon. 3127 Coney Island
Avenud, Brooklyn

RADIO OPPORTUNITV Have ¢ ¥rs. toh radlo
exp., FCC License, ond large tnished room asail-
able. Destre ideas, asslstanee for production hasls.
M. Koffer. 743 Hendrix Strect. B'klyn 5, N,
YOUNG MAN mechanleally Inclined. interested in
Radio. Seeks_position with fulure. 8 years A.AF.

1st class Teler

experience. Sidney Davldson. 1169 ). New Yok
Ave.. B'klyn 12, N. Y.—DPR 2-0818.
RADID TECH.: Oper. Maint. Comn’l. Ti'deast,
G.I. Radlo ¢xp., FCC lic's. Murray Brown, 149 So.
4th _Street, B'klyn. N. Y. EV 7-5847
RADIO-RADAR Tech.; 1/c Whone license, 3 yrs.
army electronfes. M, Terent. 1710 W. 4th St.,
]lrookl)'n 23. X8 6-0903.

DI0: 4 yrs. elvillan exp.; 3 yrs. army, 3 Fis.

inulm sehool. A. Blndler, 161 Burbey St., Brook-
RADIO TECH.; 6 yrs. exp.,
V.H.F.. “lll work firmn. 3, Rosenstoin,
£ate Ave.. BronX 57.
RADIO-RADAR Tech.; 4 yrs. exp. mainte., re-
pair; knowledge cmnmumcalluu cquin 1. Nathan-
sou, 2872 Bright, 4th = Brooklyn 24,
ELECTRONICS, exp. tcch., clvillan exp.,
work in ficld. D. Loran. 395 Occan
Slonim. Brooklyn 26, BU 4-2815.
TECH.; clvillan exp.:

ex-Naval radar,
1826 Bath-

desires
Ave., %

RADIO 2 yrs. army, 3 ¥rs.
willlng  worker. A, llausmunn, 1447 Lungrellow
Ave.. Broox 59. DA 9-0332

4 r
RADIO TECH.; cxp'd tester. trouble-shooter, lab-

asst.; 3 yrs. king. college. 8. Geller. 18379 Prosbect
Ave.. Bronx 57,

RADIO WORK Desircd; limited exp.: hoid oper-
ator’s  llcense, school nights. M. Petroff, 140
DBaruch P1. N. Y. 2.

RADIO RADAR; 3% yrs. cxp.: AAT instr.: drafts-
m4:m pig ’}tn%elzblum 205 Sea Breeze Ave., B'klyn
RADIO JOB—2 yrs. Army radar. exp.: wages
secondary; 23, M. Yechel, 2773 E. 15th St.,

Jreok:yn 29,
RADIO TECH.; 3% yrs. exp. repair. maint.. radio,
radar equlp., elgnal corps. A, D. Artin, 291 Mon-
tauk Ave,, Breoklyn 8. AP 7-1527.

RADIO Wircman: 3 ¥rs. exp., 9
trolytie condcnscrs J.  Uanish,
Brooklyn 4. 5

15, exD. clee-
1965 62d St

6-8156.
ELECTRONICS Navs; elvllian; esp. audit; LEF
technique; radlo-radar clrewits: 20, D. Sehaner-
man. 775 Se. Blvd.. Brenx 35.
RADIO Repairman; 3 Srs. anny training:
23. marrled. G, Spire, 652 So. Bivd., N.
RADIQ TECH.; 2 yrs. army exn., start as traineo
lab. asst. M. Kramer. 1256 Birook Ave., Bronx 56.
RADAR TECH.; 3% ¥rs. exp._ exeel. eiectronie
trng., latest airborne emupt. 1. Gerstein, 612
Argyle Rd.. Brooklyn 30.
ELECTRONICS; knowledgo rndlo and cleetrical
theory and elee, drafting: 22: 108, gr'\d R, Sergo,
500 W. 213tk St.. N. Y, 34, Lo 7-9817,
RADID TECH.; 3 yrs, coll. in mdlo eng’g. Dia.
experimental work, D. Jacobs. 10T Hart St., Brook-
lyn 6: EV 8-4819.

RADIO TECH.. 3 yrs. exp., scek iob in lab.:
Reiner, 47 Bay 26th St.,

willng to work. H;
Brooklyn 14,

RADIO, Telegrapher Oper.; 2% vyrs. army exp. A.
Dilamond. 653 Mnre) Ave., Brooklyn §,

RADIO TECH.: marrled: 23 yrs. exp.; AM, M
receivers, transmitters: obpprenticeship accepted.
A. Lensky, 125 'I'en Lyck Walk, Brooklyn 6.
RADIO TECH.; 22; 3 »rs. exp. AAFK; .-mcnd eoll.
nights. R. Krelsler, 738 Saratoga Ave., Brooklyn 12.
RADIO OCPERATOR AND TECH. interested in o
job in the radlo fleld. 1ave been a radie operator
in the Army for three Years. Also have a license.

cxp'd;
Y. 55.

Y.
EX-NAVY RADAR TECHNICIAN 3 years' cxperl-
ence in oheration. maintenance and rebalt. Seek
positlon with a future In Radlo. ltadar or Tele-
vislon. At present 1 am attending R.C.A. Tust.
evenings. Salary Is sccondary. J. J. Korngold, 154
Kings 1st Walk, Brool\h. N. X,
RADIO, RESEARCH LAB. ASSIST. Experlenco
radio vepair. Teed. schooi grad. Electrical mech
1. I'olasky. 612 CUcean Ave., Brooklyn 26, N.
RADIO TECH.., coll. grad., exp. Army nnlnt ro-
M. Josefsberg, 481 Wlilloughby
EV :-3070

3% wrs.;

palr reers,, trans.
Ave., Brooklyn 0:
RADIO TECH.; 24; cxp.
secondary, joh 'with” opportunity.
'72. Barker Ave., Bronx 67.
ADID, 3% vrs. exp. Nawy radio tech.. adabtable to
am position. F. Guzzo, 163. Wimrod St., B'klyn 21.
RADIO COMMUNICATIONS: pos. iwith future,
amateur license, knowledge 1ypIng. David JL Rier-
man. 2063 Mapes Ave.. Bronx 60.
RADIO TECHNICIAN: exn. recelver. transmitters
interested in any bhase of radio. electronlies. Mareus
Wlttenberg, 805 St. M-u-ks .\\c. B kl:vn 13.
RAQIO. elccl.mulcs. 3 rmy, eivilian
sehm]lniz testine 1. blnck 1845 E. 13th St.,
B'kkvn 20: EN 3 .'D
RADIO REPAIRMAN: 4 yrs. civ. & army
H. Zolluskv. 501 Powell St.. I¥kivn 12,
RADIQO SERVICING, 3 yrs. Army cxp., aviation
sehooling, \rﬂlins’ to learn. Lechatt. 641 E. 175 St.,

Broux
RADIO TECH i comm., Arl exn., AM, FM. tele-
Apt. 2D, 118

vislon, accept apprentiecshily prograut.
2d Ave.. N, Y.
RADID MECH.; 3 vrs. AAF emp.; \\l]llna to learn.
H. Berman, 456 Saratoga Ave., R'K 12,
RADIO TECH.: 4 yrs. exD., AM & 1‘\1 trans. &
rec.. accePt apprenticeship. A. Rubin, 156 So. 9th
8t., B’kiyn 11.
DE FDREST Student; desires poshlon:
pmsnbllnles in radlo servielng; 22 yrs. machlnest
D, A. Branle, 531 W. 151st St New York 31
ELEGTRONIG TECH. two Years navy experience
malntenance, Installation radlo. radar; knowledgo
trigger. video circuits; collego grad. Box A-3. %
Radio-Craft. 25 West Rroadway. New York City.
EX-CAPT.. 27 B.S., Army radle. radar background,
extensive experience all phases wartline Loran pro-
gram, pre-war Industrin]l purchasing exp.. can Qual-
ify for cxecutlve or purchasing assistant, sales eon-

army: splary
Ben QGreenberg,

OXD.

postwar

gineering. Dox A-4. % Radlo-Craft, 25 West
Broadway. New Clty.
RADIO TEGHNICIAN—22 three yrs. with AAF,

interesteq ail phase of electronies. Golng to collego
nights. Robert Kreisler. 738 Saratoga Ave., B'klyn

12

RADIO TECH.. 27, exp. P.A., movle sound sys-
tems, allled fleld, N.Y.C. or L.A. L. Kruger, 2060
F m.h St.. BB'klvn 23, N, Y,

D10 ENGINEER—Ist class radiotelephone, 10
\enrs amateur vadlo. 5 years diversified Army exh.
Peter Kors. 188 Iax 25th 8t.. B°klyn, N. Y.
A.A.F. RADIO-RADAR mechanic,” 3 yrs. esh.
benehwork, test eauip. Including oscilloseone, con-
struet-allgn suherhets. A.C.-D.C. power units, eote.
J. Goldstein. 969 Bnmkncr R]rd Bronx 59.
ELECTRICAL-ELECTRONICS; 3% »rs. 1/e Navy
electrielan; willing to uork and learn; desires op-
portunliy; night cnglneering student. Bn\ A 2, %
Radfe- (:r'm 25 West Broadway, New York Cit,
RADIO, RADAR, €ELECTRONIC TECHNICIAN—
Navy, 26. _ﬁ yrs. exD.. 1% yrs. collero. stlmulant
persmnallty. Deslres position with progressivo firm.
Bullt Navy transmitting and reeeiving haso, Beynard
Schrielizer, H16 E, St.. N. Y. 9. N. Y.
RADIO TRAINEE—3 yrs. Army exp, Seeks work
ln clcctmn]c flelds. Ape 241. carnest references. Box

A-1. % Radlo-Crart. 25 West Broadway. N. Y.
RADAR. know Shipfitting of navy radar installatlon
comnlctcly electric welder, chauffeur. Tiobbins, 314
E. 48th St., B¥'klyn 3, -
CREATIVE—that's the word for *“Thinker Upper,
radio mogram director. nows editor. wrlier, publle
relations man with many Interesting Projects up his
sleove and—cotorful record. (From P D to Psy-

chological ‘\Warfare.) FExcellent references. Emil
Ic,hmnn. 514 Third Ave., Asbury Park, N. .
OUNG VETERAN; 24, married. 3% 3rs. service

as radio mechanic and telephono linesman, willing
to learn sny electrical trade, Harry Joseph O Brien,
55 Division Ave., B'Elyr 11, N. Y.

LOGIC—A REPAIR TOOL

(Continued from previous page)

While the ‘“channel substitute” ap-
proach is the method least used, it is
often useful in locating “bugs” which
are almost immune to the other metheds
of servicing, Intermittent reception, a
bug causing no small amount of trouble
to servicemen, can often be found by
channel substitution.

SIGNAL TRACING

Signal tracing is, in the opinion of
many (including the author) the ulti-
mate in servicing. It is efficient because
it deals with the item of primary im-
portance, the signal. It requires a deep
understanding of the theoretical prinei-
ples of circuit function, and the ability
to interpret correctly the indications
given by the signal tracing instrument.
Signal tracing is therefore only as good
as the serviceman performing it.

It is an-approach which involves fol-
lowing the signal from its input at the
antenna to its output at the speaker,
and determining at which point it is lost
or distorted. For localizing hum, tran-
sient voltages, noise, and distortion, sig-
nal tracing is the last word in servicing.

Signal tracing may be accomplished
with either an oscilloscope or a tuned
VTVM (vacuum-tube voltineter). This
choice, like so many eothers in radio
servicing, is largely a matter of pref-
erence.

With the oscilloscope, the signal in
the receiver deflects the clectron beam in
the cathode-ray tube. A graphical rep-
resentation of the signal voltage is thus
obtained. These waveforms can then be
judged for amplitude gain through a
circuit or stage; for distortion, unde-
sired attenuation or complete signal
loss, transients, hum, and noise.

If the sweep frequency of the oscillo-
scope is not high enough to spread the
waveforms, a broad band of light will
appear on the scope screen when check-
ing the signal in the r.f., i.f., or oscil~
lator sections. This makes it impossible
to determine the exact shape of the sig-
nal voltage. An amplitude measurement,
however, is clearly indicated, and volt-
age gains and signal transfer may thus
be noted.

The signal is followed from the an-
tenna input, checked at all the grids and
plates, and finally traced to the speaker
voice coil. It may be checked at both
sides of all coupling transformers and
coupling condensers to sec if the signal
voltage is passed and if no distortion
has been introduced. Fig. § shows the
waveforms indicated at different peints
in the receiver.

In Fig. 5, A indicates the normal sig-
nal present at any peint in the set’s
r.f. or if. sections. B represents the
same signal after it has been amplified.
The ratio of the height of signal B to
t..e height of signal A is the voltage
amplification between these two points
of measurement.

C of Fig. 5 shows the i.f. or r.f. sig-
nal and the presence of super-imposed
noise voltages. If these nocise voltage

peaks are regular and recurring, they
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are probably cause% by some mechanic-
ally rotating or vibrating device.
D of Fig. 5 represents the signal ARMY AND NAVY
voltage at the plate or grid of the local
oscillator. A straight narrow line with SURPLUS BATTER'ES
no vertical deflection at point D would
reveal that the oscillator is inoperative. ALL NEW — IN ORIGINAL CASES
Incidentally, this same pattern (D) e
found in an audio stage would indicate gna
undesired oscillation in that stage. %?: M@ Type Description ?»2: ra:?; Ca(a)enps:'l e
E of Fig. 5 is the signal expected to 2214 Volt “B"
be found in the audio section. Once BA-2 Burgess 4156 3”7 x 334" x 2%5" 40 $0.07 each
again the comparative amplitude of this ] 414 Volt “C”
signal at any two points is a measure- BA-27 Burgess 2370 354" x 4" x 134" 54 .07 each
ment of voltage gain. Burgess #2
-F of Fig. 5 represents the audio sig- BA-30 | Eveready 950 114 Volt Flexible Cell 600 .02 each
nal being distorted as a result of the Burgess 4FH 144 Volt “A”
tube operating beyond the linear portion BA-35 Eveready #6 Screw Terminals 32 .07 each
of its characteristic curve. Overdriving Burgess 5308 5 Volt “B”
the stage or improper bias on the tube BA-36 | Eveready 762-S 54 x 436" x 2%5” 12 -12 each
will give rise to this condition. Combination Form
G shows the signal in an audio stage Burgess 5A100 6 Pack 714 Volt “"A”
which has harmonic distortion. Trans- BA-39 Eveready 349 150 Volt *'B 6 -25 each
former and impedance coupled ampli- Portable ,(,:Ol“bmamﬂ
fiers are easily susceptible to this type A P‘,P?;Ck 1%5
of distortion. BA-48 B 6TAG0 V% tlt ﬁBugO 20 35 h
The presence of power frequency hum - urgess 9 oLl £
is indicated in H of Fig. 5. In attempting 43 Volt "B”
to locate the origin of this hum, it is Screw Termn_mls D
. ’ Burgess Z30N Insulated Junior Knobs
often wise to check the power supply BA-53 Ray-0-Vac 452 176" x 3" x 417%" 32 .12 each
and decoupling networks first. . Burgess M-30 45 Volt Portable “B” S
While the cathode-ray oscilloscope is BA-59 Eveready 482 554" x 39" x 114" 24 .35 each
a versatile and widely applicable in- —
strument of servicing, it is not expressly
designed for the job of signal tracing. RADIO ELECTRIC SERVICE co' INC
The “tuned vacuum-tube voltmeter” is N. W. COR. 7th AND ARCH STS., PHILADELPHIA ¢, PA.
designed solely for this purpose. The $145 N, Broad St., Philadelphla, Pa. 219 W, th St Wilmington, Del,
tuned VIVM's on the market differ 5133 Market St., Philadelphia, Pa. 1042 Hamilton St., Allentown, Pa.
slightly in design, but are identical in 513-515 Cooper St., Camden, N. J. 9 North Second St., Easton, Pa.
principle. They are known commercially

as “Chanalysts,”
similar names.

The tuned VIVM picks up the sig-
nal at any point in the circuit, passes it
through a detector circuit (if not al-
ready an audio signal), and actuates
some indicating device such as a meter
or magic-eye tube.

Fig. 6 illustrates this circuit arrange-
ment. The signal is being picked up at
any point in the r.f. oscillator, or
i.f. sections, is then fed into a resonant
circuit tuned to the signal frequency,
amplified and passed through a detector,
and the audio voltage shown by the in-
dicating device.

If the signal is present, the indicating
device will show this and give a meas-
ure of the signal amplitude. The fre-
quency of the signal being checked is
indicated by the calibrated dial of the
resonant input circuit.

In checking the signal in the audio
amplifier section, it is only necessary to
amplify this signal and apply it to an
indicating device. This indicating device
may be an a.c. meter responsive to the
audio frequencies. It may be a d.c. in-
dicating device; in which case a rectifier
or filter circuit must be employed to
change the audio signal to a d.c. voltage.
This arrangement is shown in Fig, 7.

The tuned VTVM is especially use-
ful because it will not only trace the
signal and measure its amplitude, but
also indicate the signal frequency.

We have now diseussed these three
approaches to servicing : direct measure-
ments, channel substitution, and signal
tracing. As stated earlier the type of

RADIO-CRAFT MAY,

“Analysts,” or by

for

IMMEDIATE DELIVERY!

APPROVED Model A-100

SIGNAL GENERATOR

InNT Sl onuLa.
. IEGLIGII‘LI NARMON.
Net Prico . $47.00

=Circular on Requeit—
D. orders sheuld be ac.
companied by 28 %o deposit.

SCENIC RADIO & ELECTRONICS GCO.

ttieship Zra,
crackle finish. Slzep12 i c.0.
10 x 654",

53 Park PL, New York City 7

approach should be compatible with the
serviceman’s type of mind. In recent
years the trend has been towards signal
tracing. This approach is becoming
more and more widely used. In radio
work any of the three approaches can
be made successfully. In electronics, ra-
dar, television, and any other circuits
containing, non-sinusocidal waveforms,
signal tracing with an oscilloscope is not
only commendable but practically a
necessity.

CORRECTION

An error appeared in the article, A.C.
Voltage Measurements, on page 250 of
the January issue. The fourth eguation
of a series relating to Figure 4 reads
I. = Im 4 I. This eguation should
read, I = Im -+ 1.

Our thanks to Mr. L. W. Lechtreck, of
St. Louis, Mo., for calling this to our
attention.
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?EIICIOFHDHES
THAT SURPASS
THE HIGHEST RE-
PUIREMENTE OF
BROADCASTING,
PUBLIC ADDRESS,
AND RECORDING

Wrile far Cotalag

AMPERITE COMPANY

& BROADWAY

MEW YORK M. T.
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rHARD-’I’O-GET PARTS~

POWERFUL ALL-PU%I;DSE INDUCTION

IDEAL FOR EXPERIMENTERS—101 USES

Sturdily constructed to brecislon
ll«lnnlrdu thls self.starting :hadod
pele A.C. lnd ctlon mowr 18 po
o) enough ror mber of uueu
™

Grinders, Bu n .nd Pnll’ er!
Miniat: um, M od.
' lnd other applich.

nsumes about 15 watts o!
power and has a f 3,00
When Ghll

aearad
:hlrdy unit wlll constantly  oper-
18-inch  turntable loaded
with 200 lbs. dend welqn T ER)
lrnen lons 37 high hy 2 wide by 134" deep:
has convenient mountin® studs: ahaft |T Tx” Lon|
by 8/18' dlameter, and runs in self-aligning oll.
fetaintng be Dearings. be-.mned Jfor_110-20 ‘volts. 50-60

cycles. $2 .9 5

ITEM NO. 147
YOUR PRICE

ULTRA MAGNET

LIFTS MORE THAN 20 TIMES
ITS OWN WEIGH
LITTLE GIANT MAGNET

Lifts B Ins, enlly weu!m 4 oz
uldc of ALNICO n

[Teming, ase $1.50

R!wlﬂf telenhone "‘lnlO
rs taken from a llﬂ.

pany’s  overstock. WOrk
eriectly on 2 dry cells,
n be used on F.A, BVS-

tems, call
communications s e t

cuits,
also to tal gh you
© ra as concealed

.
ARE GENUINE
ERS. MADE BY

SMITT] L ,860 ‘WESTERN
ELECTRIC AND S‘I'ROMBERG-CARE N, excellent in
appearance and operation. remarkable value and

one seldom ese times, D, 1 lb.
R
AMAZING BLACK LIGHT!!

Powerful 280:Watt Ultra.Viclet Source
The best and most vractical

tainment use. Mak
cent substances hr|llllnuy luml-
nescent. Mo transformers of any
kind needed. Fils any -und:rd
mp sockel. Brings out
tlfur opalescent |huel in varlorul
Q

m- rall Swell | for
nmn eu part i' to
obtain unlque llzm nE eﬂecu
Bulb only. Shi 5
ITEM NO. 87
YOUR PRICE ..... $l '9

WESTERN ELECTRIC BREAST MIKE

This 18 & fine light-welght aire
carbon microphone. It weikha
only 1 lb
mes wlu: brenlnlnle
mountlnw and 2eway vel
adjustment lo that it

can
pped on -nd oﬂ llu?ckly by an
ous aftangem

diamounting brcn late. it can he —
used ll d z\: o m
with

eomnleh 8-foo
rubber Dlut. Plnial-ed in_sherardized

$1.95

Plltl, non-rustable. ShippIng weifht. 2 1bs.

ITEM NO. 182
YOUR _PRICE

ITEM NO. 33
YOUR PRIGE ..

CELERE L LI T PRI TEEr YRR LY

HUDSON SPECIALTIES CO.

40 West Broadway, Dept. RC.5-46, Now York 7, N. Y.

1 have circled bélow tne numbers of the items I'm
opdering. My ‘fun TEMILANES OF B . rs o s ey (e
cludc shipping _ charges) l. enclosed (NO_ €.0.0,
ORDERS UNLESS ACCOMPANIED wn'm A DEPOSIT.)
o B A TN R
req & or balance.
ORDER FOR LESS THAN S5, -
YUBE SHiepiNG, ot IN'_$5.00. BE SURE TO IN
) tern No.

159 180 87

is2 33

....................... seserrrcsnuns

Pleass Print Clearly

CItF cevvvvnnccnsssssssseanas Btate . .....0000
ICE LT LT T Y T Y T T ey ey
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A VERSATILE VTYM
(Continued from page 535)

within the linear portion of the char-
acteristic while still impressing a great-

er voltage on the grid than would other-
wise be possible.

AN EXPERIMENTAL HOOKUP

A few calculations plus a breadboard
experimental setup soon showed that
with a value of cathode resistor suffi-
cient to provide about 2.2 volts of bias, a
voltage loss of about 80 percent result-
ed. Fig. 1 illustrates the preliminary
circuit tried. With R1 set near the value
of the cathode resistor and with one
volt actually impressed between grid
and ground, the meter would deflect
about three-quarters of full scale. Re-
ducing the size of R1 made it possible
to obtain full scale deflection with a one-
volt signal. The unhappy feature was

that the meter reading was not linear.

‘When half a volt was applied, the meter
did not read 0.5. Further checks showed
that in Fig. 1 the cathode-to-grid
change was about 0.8 of a volt when
one volt was impressed across the grid.
In other words, the linear portion of
the tube characteristic was being ex-
ceeded. The cure for that was to in-
crease the size of the cathode resistor.
This would make the cathode follower
more efficient and therefore there would
be a larger cathode swing and conse-
quently less difference between grid and
cathode.

24 30Vs
+ owes L7, 7
oL ZERO SETSK -
WSV qecE
o +2.4V +2.4v
= = =K RI
= 0-1MA
=4y 2%
< o4V
=25
=
L )

Fig. 2—Fundamental circuit of the meter.

A value of 1000 chms was selected.

It was found that to keep ‘the bias on
the tube near the 2.5-volt region, some
circuit changes would have to be made.
Either the grid would have to be placed
above ground, or the cathode resistor
would have to move to the sub-basement.
The circuit shown in Fig. 2 was there-

voltage on both sides of the meter, ob-
viously no current will flow through it.
When a potential of one volt is applied
between grid and ground several things
happen all at once. First, the grid rises
one volt. Then the voltage at the cathode
rises about 0.5 volt with reference to
ground, since the tube passes more cur-
rent. This causes a curent of one mil-
liampere to flow through Rl—roughly
one milliampere. The exact current that
flows depends on the setting of R1, This
extra current must also flow through
the 125-ohm biasing resistor. This tends
to lower the cathode-to-ground voltage
slightly—by .125 volts to be exact. When
equilibrium is reached-—and this all
happens practically instantly-—the cath-
ode is established firmly 0.4 of a volt
higher than it was previously. This ex-
tra voltage has caused enocugh current
to flow through the meter to bring it to
full scale deflection. The meter does not
wind itself arcund the needle stop be-
cause the current that flows through it
also flows through R1 and raises the
voltage at that point almost 0.4 of a
volt. The cathode to grid voltage has
changed only 0.6 of a volt. Tests showed
that the response was linear which was
to be expected since the “signal” was
within the linear portion of the tube
characteristic.

It can be shown that the output im-
pedance of a cathode follower is con-
siderably less than the actual value of
cathode load. This means that a cathode
follower can be comparatively heavily
loaded without changing the amplitude
of its output.

Because a low value of R1 will re-
quire more current to produce a given
value of voltage drop across it than a
high value, R1 can be used as a sensi-
tivity control. Within reasonable limits
its value will not affect the operation of
the cathode follower. When R1, for in-
stance, is set at 200 ohms, an extra cur-
rent of one ma through it will cause a
voltage rise across it of 0.2 of a volt. A

- 300-chm value would cause a voltage

rise of 0.3 of a volt. It can be readily
seen that the voltage at the cathede
would have to be higher to maintain the
same meter reading if R1 was 300 ohms
than it would if R1

[ X %EMEG |]7l_7 were only 200 ohms.
o fiv mok L8 +30V R1 will require
i ibaMEc "'i'O\;_ 500"" initial setting when
1 '-—-mov 1 8 +2 - 2 AN the unit is built
“|Zames = 4'+2 .4V % +_ and readjustment

F—ano 3K R 6T whenever the tube
5K - av asov is changed. It
T 2 :.o_,gg,;'f; should not be nec-
i o o oV I nivac  essary to adjust it
12.5K = vt o L g: very often. In the
I SH| 0-500MA 55| four months this

Flg. 3—$chemahc of the voli-milliammeter as finally adopted.

fore adopted. The voltage distribution is
as indicated. The grid-cathode voltage
difference is maintained at 2.4 volts.

HOW IT OPERATES
If the thousand-ohm zero-set control
is adjusted to provide exactly the same

RADIO-CRAFT
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unit has been in
daily operation, it
has not been found necessary to change
the setting of R1. A setting of between
200 and 400 chms will be found to be cor-
rect for almost any tube used. Remem-
ber, to increase sensitivity, lower the
value of RI1.
(Continued on following page)

MAY, 1946

for


www.americanradiohistory.com

The final voltmeter circuit is shown in
Fig. 3. The transformer was wound by
hand on a core from a small power
transformer. About 600 turns of No. 26
enameled wire were used for the prim-
ary and about 500 turns for the sec-
ondary. It was a tiresome job, but no
small transformer with a slight step-
down ratio was to be found. It would
be unwise to build the unit without a
transformer, though at first thought it
would seem that dropping resistors
could be used. The transformer is need-
ed for isolation, and if it is being hand
wound it might just as well drop the
voltage a little too, thus saving the cost
of a resistor. Without the transformer,
one side of the a.c. line would be con-
nected through the 125-ohm biasing re-
sistor to the negative probe of the elec-
tronic meter. If this probe were then
to be clipped to the chassis of an a.c.-
d.c. receiver and the line plug happened
to put the receiver chassis at the op-
posite polarity to the voltmeter, it
would not be so good. There would be
110 volts across the biasing resistor,
which would quickly lead to a lot of
smoke and a burned-out resistor.

CALIBRATING THE UNIT

After the unit is built, it must be
calibrated. The easiest way to do this
is with a couple of storage batteries,
though dry batteries can be used. If
storage batteries are available, connect
them in series so that 10 volts is avail-
able in two-volt steps. Accuracy of cali-
bration will depend on the exactness of
the voltages, so it would be wise to check
them with the best meter available. If
they are fully charged, each cell may
provide a potential of slightly more
than two volts, and allowance should
be made for this in the calibration. A
light load across the batteries will bring
them down to an almost exact 2 volts.

If the unit has been constructed in
accordance with Fig. 8, be sure that the
volts-milliamperes switch is set for
volts. Plug the unit in the a.c. line, and
set the selector switch to the 10-volt
scale. Use terminals Y and the common
negative if storage batteries are used
for calibration; terminal X and the com-
mon negative if dry batteries are used.
After allowing the unit plenty of time
to warm up—at least five to ten minutes
—accurately set the meter with the 1000
ohm zero-set. Then place the meter
probes across the 10-volt source and ob-
serve the reading. If the meter needle
reads more than full seale, increase re-
sistance R1. If the meter needle reads
less than full scale, decrease the resist-
ance provided by R1. Once the value of
R1 which gives full-scale deflection is
obtained, the linearity can be checked
by connecting the meter probes to suc-
cessively lower voltages. Be sure that
the zero-set is accurately made since
it will require resetting when R1 is
changed.

If dry batteries are used the same
procedure can be followed with the ex-
ception that a total of 30 volts should
be available for a complete check on
the linearity. Terminals X and the com-
mon negative should be used.

The other ranges can be checked with

RADIO-CRAFT MAY,
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known voltages of the proper magni-
tude. If the resistors in the input cir-
cuit have been carefully selected, a
rough check to make sure of correct
wiring would be all that is required.

The calibration just described is
simple and reasonably accurate and can
be done quite quickly. It should be ac-
curate enough for all practical pur-
poses.

THE MILLIAMMETER CIRCUIT

Current scales can be included or not
as the builder desires. The simplest way
to obtain the proper value of shunts is
to use another milliammeter as a stand-
ard in series with this one. With a volt-
age source of the proper magnitude—
a dry cell and variable resistor will do
quite nicely—the selection of the shunts
is quite simple. From a discarded po-
tentiometer select resistance wire of
about the right length. Connect it as a
shunt across the terminals of the meter
in this unit. Then apply the voltage to
both meters in series and adjust the
variable resistor controlling the voltage
until the standard meter reads the de-
sired current. Then vary the length of
resistance wire used as a shunt until
both meters read the same. The resist-
ance wire can be wound around any
convenient form and cemented after the
proper length has been determined. The
same procedure can be followed on the
other ranges. It may be advisable to
use copper wire on the highest range
since a resistance of only 0.22 ohms is
approximately what will be needed. It is
easier to work with and easier to solder,
though it has the slight disadvantage
that its resistance tends to increase
slightly as its temperature rises.

The values listed in Fig. 3 are cor-
rect for a meter with an internal re-
sistance of 100 ohms. The 45-ohm re-
sistor in series with the meter brings
the resistance of the particular meter
used in my unit to 100 ohms.

If the circuit is carefully followed
and close-tolerance resistors in the in-
put network for the voltmeter selected,
the builder of this unit will have a volt-
meter that should compare favorably
with the most expensive commercial
models.

Western Electric used Signal Corps
5" oscilloscope made for SCR 268
Radar set. Contains power supplies
115 volt, 60 cycle; amplifiers and
controls for vertical and horizontal
positions, sensitivity, spread, focus
intensity, and fixed frequency sweep.
: Contains |3 tubes. Comes complete
with diagram showing how to add a
: sweep circuit. Excellent for radio
servicing and laboratory experiment-

ing. Model BC 412 A and B. Ship-

ping weight 200 lbs. 32 50

all complete. ONLY ...

o
78
£
F
F
=
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=8
S
-
m
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Maritime Switchboard
336 Canal Street New York 13, N. Y.
Worth 4-8217
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METERS

NEW WESTON RADIO SERVICE METERS
IMMEDIATE DELIVERY

Model 779 $69.19
The Newest Supersensitive Analyzer
Model 772 aralyzers $49.50
Model 777 Tube checkers $49.50
Model 697 analyzers $24.00
Model 785 Industrial circuit tester..$93.75
Model 666 selector ................. 15.83
Model 766 Televerter. 5.000 volt .... 18.75
Model 766 Televerter. 10.000 volt ... 22.00

NEW SURPLUS METERS

WESTON ROUND FLUSH BAKELITE
METERS UNLESS SPECIFIED
OTHERWISE

Model 801, 3%”. 0-10, 0-15, 0-50, 0-100
0-800, 0-1000 Mllllamperes D.C. ..

Model 301, 34" Sangamo 600-0-500
gliclrosmpere Movement, 100-0-100
I3 coooooonoo00000000000 0000000

Model 606, 215”. 0-10, 0-50. 0-200
Milliamperes, D.C. ....... 0000000

Model 643, Surface Mounting. 0-150
volts D.C.

4.95

3.95
3.50

8.00

M?;leé 301, 315" voltmeters 0-150 volts

0-1% K.V., D.C. complete with 1000
ohm per volt resistor ............
0-4 K.V.,, D.C. complete with re-
BISEOK vuiiii it it

Model 476, 3147, 0-8 volts $4.00. 0-130
volt $4.50. 0-160 VOItB wveioorvrnnn

Model 617. Round Flush Ring Mount-
ing, 0-15-25-76 volts A.C. .........

Model 517, 234”. 0-160 volts A.C. ....
Model 476 8147, 0-4 Ampere White.

4.50
6.95
7.95

6.95

2,95
2.95

4.50

..... 4.00

Model 642, 4%" Surface mounting.
0-150 volts A.C.

0-16 Ampere A.C. .....ovvenrninen

Model 301. 0-26 volts A.C. Rectifier
type 2000 ohm per volt

Model 506, 234”, Decibel Meter =10 to
=6 Black Scale

9.00
8.00

6.95

WESTINGHOUSE
Model NA 33, 214", 0-150 volts A.C. ..

Model NX 35, 3%”. 0-24 Milliampere
movement, with 0-24 MA and 0-1200
volt scale ... ...... ... .0ceiiiiins

Model RX 36, 334", 0-16 kilovolt
meter, 1 milliampere D.C. move-
ment, complete with 16 megohm, 15
kilovolt tubular resistor, List price
$165.00. YOUR cost only .........

Model DY-2, 414", 0-214, 0-50, 0-60,
0-70, Ampere A.C. surface mountmz
White Scale

Model 'DY-2, 4%". 0-160 volts A.C.
surfate mounting Black Scale .....

Model DY-2, 414", 115 volt, 50-70 cycle
frequency meter White Scale

GE Type DW44. Radio Frequency am-
meter, 2%” Black Scale 0-1 and 0-8
Ampere .....v.. P eestesiaaaanan

Model DO-40, G.E. 3” Round Surface
Mounting Meters, 0-2.6 and 26 milli-
amperes, 0-300 Milliamperes, 0-300
volts. All D.C, All ZERO CENTER 2.50

Add sufficient postage on P.P. orders.
Excess will be refunded.

Maritime Switchboard
336 Canal St. N.Y. 13, N.Y.
Worth 4-8217

2.25

16.50

8.00

35.00

2.95

i
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\—The Home of RADIO__}

For over 25 years excep-

tional values and service

to customers all over the
world.

Here Again . . .

BC-412 “*Scope™

complete with 11 tubes plus
5”0 Cathot(i:e, operates on 33592
11 R

BC-603 Tank Receiver, cost Govt.
$900.00; FM freq. range 20 to 27.9

me. Can be converted. s
‘Extra Special. Order at
ONCe .....cocvvnan. e

Selsyn Motors, 110 V., 60
c.., with indicator. Extra s]suu
Special. Pair ...

BC-423 Modulator
Self contained Power supply can be
easily converted to & 2 meter trans-
mitter. Compléte with tubes ...... $10.00
BC-156 Transmitter & Receiver
Complete with phones, gencrawr.
antenna and ground. spare parts
etc. All in. trunk 39” x 22" x 101/." 25.00
TS/182 UP Navy Scobe
An exceptional buy. Complete with
tubes and set of 8pare parts includ-
ing transformer, choke, 2 extra

cathodes and 22 other tubes ...... 60.00

.05 Mfd. 16000 V Snrnﬂue Vitamin “Q"
oil condensers ... ......c... 000000 3.00
.5 mfd. 5000 V. GE Pyranol ......... 5.00
10 mfd. 1000 V. GE Pyranol , oo 2,75
Aerovox 0Oil Condensers, 1 mfd 1000 -
Sxxnal Corps High-grade Telegraph Key 89
High Grade Transmitting Key ....... .89

$12.50 G.E. Pyranol, 10 mfd., 600 V.
Cond. c.iveeiiiiiiiiie i, 1.50
G.E. Pyranol, 4 mfd., 600 V. Cond . 95
Shure Crystal Plckup ............... 2.15

1 mfd. 600 V. Aerovox Oil-Filled Bath-
tubs ...t it iaaaa 25
$60. 00 Aerovox 1 mfd. 10.000 V. 0il S

LEEDS RADIO CO.

75 Vesey Street
COrtlandt 7-2612 New York City 7

A FREE BOOK

Develop your personal, creative power! Awaken
the silent, sleeping forces in your own conscious. |
ness. Become Master of your own life. Push

aside all obstacles with a new encrgy you have
overlooked. The Rosicrucians know how, and
“will help you apply the greatest of all powers in
man’s control. Create health and abundance for
yourself. Write for Free book, “The Mastery of
‘Life.”” It tells how you may receive these teach
ings for study and use. It means the dawn of a -
vew day for yow o . Address: Scribe . 1.8,V.

7% ROSICRUCIANS

SAN JOSE (AMORC) CALIFORNIA
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PLUG-UGLY ELIMINATOR

By MAURICE A. KAY

THE object of the invention is to pro-
vide a means by which a person lis-
tening to the radio can be relieved of
listening to commercial announcements
in which he may have no interest or
which may even be offensive to him.

It operates by the listener pressing
a button whenever the announcer begins
his commercial. This shuts off the cur-
rent to the set and eliminates the com-
mercial. After a predetermined time in-
terval, the current is automatically
turned on without effort by the listener
and the broadcast is resumed.

Many persons turn off their radios
whenever a commercial announcement
comes on. Especially those obnoxious
ones—babies crying, whistles and fog
horns blowing, etc., etc. Often the per-
son either forgets to turn the radio on
again or turns'it on while the anncuncer
is still proclaiming.

To perform the operation described
above, I use an apparatus consisting of
a baseboard which supports a case in
the top of which is located a switch. The
switch has a stem which when pressed
closes an electrical circuit. The switch
is so constructed that it is open unless
restrained by pressure on the stem.

Mounted on the baseboard is a eylin-
der adapted to receive a pump piston
which slides horizontally therein. The
piston has a rod which projects through
a cover in the cylinder. A spring tends
to force the piston forward so that the
upper end of the piston rod strikes
against the stem of the switch and
closes the circuit. Normally the spring
holds the switch closed by pressing on
the stem of the switch through the pis-
ton and the piston rod.

A regulating valve is provided at the

Left—~The mvenfor shows how the ahmmefor operates.
RADIO-CRAFT for
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bottom of the eylinder regulating the
flow of air to the space inside the cyl-
inder. By screwing this valve in or out,
the rate at which the air can enfer the
cylinder may be regulated.

Secured to and moving with the pis-
ton rod is a bent arm, one end of which
is attached to the piston rod. The other
projects through a slot in the case. This
slot has a notch formed therein. This

CURRENT SUPPLY <]
RADIO,
RECEIVER 1] [
ELIMINATOR

Block disgram of the commercial eliminator.

bent arm has at the end a finger button
and a peinter which registers on a scale.

When the listener hears the announc-
er start a commercial, he simply presses
the finger button. The bent arm to which
the finger button is attached pulls down
the piston rod, causing the switch to
open and abate the nuisance. As the

SWITCH NORMALLY OPEN

Working diagram of the apparatus which is
claimed to be radio’s greatest improvement.

= =

[Tr—— R P

Right—Inside view of the devuce
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piston is forced downward, the air is
forced outward through the valve and
around the sides of the piston. When
the button is released, the spring forces
the piston back. This motion creates a
vacuum below the piston which resists
further movement until sufficient air en-
ters the cylinder through the valve and
partially balances the pressure on both
sides of the piston. The piston rod con-
tinues its travel until the upper end
closes the switch after an interval of,
say, 45 seconds after the button is
pressed by the listener. The listener may
regulate the length of the interval by
adjusting the valve, He can, without ad-
justing the valve, regulate the length
of the interval by varying the distance
he pushes the button down, being guid-
ed by the calibrations on the scale. The
listener can turn off the set permanent-
ly by placing the finger button within
the niche on the slot.

The apparatus is small and portable.
By using wires of sufficient length, the
apparatus may be placed by the listener
in any convenient location without mov-
ing the receiver, or the apparatus may
be made an integral part of the radio
receiver.

The device is connected to the radio
by means of a *“‘series” plug fixed to the
terminals of the wires leading to the
commercial eliminator. This series plug
fits into the electric wall cutlet near the
radio. The plug from the radio is then
fitted into the series plug. Thus the cur-
rent to the radio is controlled through
the switeh in the eliminator. When the
eliminator is not operated the current is
controlled by the switch on the radio it-
self as in normal operation,

RADIO-ELECTRONIC QUIZ

How thoroughly have you mastered
the contents of this magazine? Try the
following quiz as & test:

1. How might the range of one televi-
sion station be extended to cover half
the earth? (See page 530.)

2, What does "Block" and "Ring"
mean to television? [See page 531.)
3. What is a "Vectorscope"? (See
page 533.)

4. What would be necessary to attain
absolute linearity in a vacuum-tube
voltmeter? (Ses page 535.)

5. How many sets of computations are
required for a five-antenna array?
{See page 534,)

6. How is the frequency of an FM
transmitter stabilized? (See page 537.)

7. Of what use is a frequency-modu-
lated signal generator when servicing
an AM receiver? (See page 540.)

8. What are the three main ap-
proaches to radio receiver servicing?
(See page 543.)

9. Can you name a reflector which
contains no solid material, yet can be
used to swing the beam of a radar
or radio transmitter? {See page 552.)
10. Has a device ever been made
which will cope successfully with the
"“plug-ugly” radio commercial? {See
page 580.)

SPEED UP REPAIRS WITH THESE G-C AIDSY|

Handle Dial Belt Replacements the Easy G-C Way!

"~ g"“
= AN

ERVICEMEN — 68 page G-C No. 345 Belt Guiqe
Measuring Scale. Ask for them at your Radio

FREE TO ALL RADIO §
and Service Book and
Parts Distributor.

g D

Get “Smooth-Strong-Correct Fit” G.C Dial Belis
\ from Your Radio Parts Distributor

1

) GENERAL CEMENT MFG. ‘coj

u i ROCKFORD, ILLINOIS

MINIATURE, EXTRA-SENSITIVE HEADPHONES!

IDEAL FOR
Amateurs,Servicemen,Commercial Operators, ete.

Manufactured especially for Infantry and Armored Forces:
cost the Government approx. $35.00 per headset. Extremely
sensitive phones, with good fidelity characteristics, with
matching transformer built-in so that phones work into any
hi-impedance output and at the same time arc protected
from any DC component. Practically indestructible. Light
and Compact! Features: adjustable headband; flexible
rubber phone cord to provide many years of wear and to
guard against moisture; rubber spring clip for fastening to
clothing; soft, flexible rubber eartips fastened to eack

phone for comfort and to remove ex- PRICE, 595

traheous Noises, ete. Supplied with
standard phone plug. COMPLETE

Send check or money order for postpaid delivery.
Dealer and distributor inquiries invited on quantity.

TAYBERN EQUIPMENT COMPANY
120 Greenwich St. New York 6, N. Y.

3 .

™ NEWrRADTO

MORE sMASH BUYS az
Einicogsoall National Radio Distributors
szt B | TIMMEDIATE DELIVERY
: 11 HERE’'S VALUE!

3 tube AC-DC Phono Ampli-

Slips In your pocket or purse—
Wt - an 3 _czs.! Complete,

outside aerlal wire,
GUARANTEED TO WORK when
conneeted and used according to
jnstructions sent with each radlo.
Can be used In homes. offices.
hotels. cahins. hed, after hours. ete.
SEND ONLY S| 00 [(casn. money order, check) and
: IR Sotan, JERE SNE I
e ‘ecs ON arrival or_sen Z 'or postoa el lvery.
DEAL o OLTS  ALIKE!

s ot less tubes. (n flots
of (0 each $4.45,

I GIFT EQR_CHILDREN R ADULT, B
g%z“ygvix‘r’c:g.xx'r E RADIO TUODAY—NOW. Dealers in A GREAT BUY_INSULATED RESISTOR KIT

. Contalng 100 14, 1 & 2 Watt New BT tybe Metal.

PA-KETTE RADI0O COMPANY ized 1Insulated reoslstors. Anproximately 60 different

DEPT. RC-5 WKEARNEY. NEBRASKA popular sizes. Some Gold Band, Each $2.69. In lota

of 10 cach $

Conslsts of 100 Tubulars (al] 600 Volt) in the

following sizes: .00 0086,

2,25,
EXTRA SPECIAL!—BY-PASS CONDENSER KIT
\ . .t . .01, .02, .03,
& .1 Mfd. Al.'ln ;‘;cs]x Stock., and fully guar-

nntéed. Per Kif, 3
] Complete. including

4 4 RADIO KITS—4 Tube T.R.F.
tubes, hew Alnico 27 Speaker. and full instructions.
Each $10.85
8 TUBE SUPER.MET—Complote ineluding tubes, -

fier “‘l namic Speaker. and fuil instructions. Each, sl"!.Dg.
SN So > I
§ ¥ OLA F e
% m“\

Please include at icast 25% with €.0.D. orders.

Write for New Free Cataloa. Just Out!
SOLAR CAPACITOR SALES CORP.
285 MADISON AVE. « NEW YORK (7, N. Y,

National Radio Distributors
1029x E.163 5t, New York 59, N.Y.
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Almost all types of tubes in stock. Mail in your
orders for all tybes needed., not just the ctitical num-
bers, and we'll try to flll Your orders completely!

TANK TRANSMITTER owners! Trade in your 12-volt
dynamotor for AC operated power suppiy.
For $24.95 and )our d)'nnmotor we will supply a com-
plete kit of parts and instructions to construct a power
supply operating from 110 V AC, fer your B-19,
Mark I1 Radio. Comnplete SCHEMATIC DIAGRAM
and CIRCUIT DESCRIPTION for B-19's, alng
with instructions to convert to AC operntlon—$5 00.

as follows:

Available Radio-Electronic Literature

Manufacturers’ bulletins, catalogs and periodicals.
A NEW SERVICE FOR RADIO-CRAFT READERS: In order to save

your time, postage and incidental work in _writing a number of letters to
different manufacturers to secure the various bulletins offered, proceed

On yvour letterhead (do not use postcards) ask us to send you the litera-
ture which you designate, It is only necessary to give us the numbers. We
will then send your request directly to the manufacturers, who in turn
will send their bulletins or other literature directly to you.

TUBULAR couo:nsens Gunrnnteed one year.
Prices lots of 'pe ot assorted.

—IOc' .03 Mi—=8c; —=8c; 008 Mr-

L005 Mf and lmnllar—-nc. M[CA CONDENSE RS
10(!0V test: 600 WYV, any standard capacity—I15c.
MOTOR STARTII\G CONDENSERS. 110V, 85-115
Mifd, 3-second start, universal type for refrigerators.
pumps, ete.—$1.25.

PLASTIC LONG-NOSE PLIERS—\WIII stand 300°
heat and are insujated 1o G0OUOV. Just ihe lool for
radio servicing—88c. AMPLIFIER FOUNDATION
UNIT 7x17x9*, chassis is 3' hiah. Finished in beau-
tiful gray ripple finish—$2.70. We have a compiete
slock of ICA chansls and clblneu &t comparably low
prices. MICROSWITCHES. S.1".D.T.—50c.
FILTER CHOI\ES—Strombem Carlson. 30 Hy.250
Ma, 35 Ohms DC Res. Fully lhielded in black
cruckle case—$).

RADIO CHEMIGAL KIT—in leather case—containg
ono bottle each of cabinet stain, dial-drive ‘'no-slip.
contact cleaner, lubricating oil, cabinet polish, nml
service cemenl—"'As useful as a screwdriver to the
serviceman'—S$1.34 per kit. SPAGHETTI—In as-
sorted colors—fiirst quality—will fit insulated wire up
to #10 size—25 It. for 23c. METER RECTIFIEItS—
full wars, four-wire type—98c¢ ea.

ALL PURPOSE NEON TESTERS. 60 to 550 voit.
Indicate ail kinds of current, AC. DC or RF. and
comes complete with instruction booklet  outllning
various tcsts on radio gets, lweluding the location
fading. dead stages, shorts, and maklng screen-grid
and Dlate cfreuit lesu £5¢ ea. I’er doz. on attractive
display card—8$3.50.

AUTOMOBILE ANTENNAS — Standard 3 secllon
type, complete with lead-in-66"—$1.50; 96"—$2.95.
RLSISTOH KITS8~--50 assoried, all use(ul 2 Walt
size—$1.95. IOTARY SWITCUES—SP’DT shortingt
type—I15¢. Ceramic switches for hi-fredquency use—3
pole double throw or 4 lmla double ihrow t(shorting
type) —elther one—ibe. “INSIDE THE VACUUM
TURE,” by Rldcr—a valuable addition to your tech-
nical library—$4.5

CARBON MIKES: “Home Broadcast”” (ype, com-
plete with iustructions to attach to any radio—6uc.
Gold-Tlated single-button midRet type sighal corps
mike, with siretched duulumlnum diaphragm—Just
the mike for lapel mikes,
or for attaching to any rndhr—95c e, SIIURE Model
T-17, sinfle-button. Features high-quslity reproduc-
tion. built-in switch, 5-ft. cable wlth plug, =and
moizstureproof eover. I'acked in gesled cartons—S$2.75.
Bu]lel CRYSTAL mikes, $5.45: Bullet DYNAMIC
mikes—8$7.45.

RECORD CHANGERS—I10V, 60 cy, with crysts]
pickup. This two-post changer will play twelve 10
or 12 ineh records INTERMIXED !—the only changer
on tho market with this leature, in this price range.
Specially priced at $22.50,

BUFFALO RADIO SUPPLY

219-221 Genesee St., Dept. 5C
Buffalo 3, N. Y.

Do you need.

BIN DING POSTS?

The XL PUSH POST wlth its Sﬂrlhl
Action assures Cons Contact and
qQuick connection.
n All A
at 12c each,
Aluminum Bod.v Bakelite Top Type 8!
eh.

at 15c e
BRASS—STAIN-

Types CP or ALL
%ESS STEEL SPR]NG & PIN. PROVEN

40 HR. SALT SPRAY TEST as NON-
CORROSIVE st 28c each

Mlnulactunnnlﬂd Dellon Liberal

X. L. RADIO LABORATORIES
420 West Chlcage Ave..

® Ted 77&:'35 |

Warld's Largest Manufaciurer of

Type M

Wireleas Telagraphic Apparatus

COMPLETE CEMTHAL GFrFigy igquirminl

McElroy Manufacturing Corp.

82 Broskilee Avepne = Bastow, Mascachesetts-
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210—MANUAL FOR ELECTRONIC
DEMONSTRATION

An interesting manual of laboratory
experiments, printed by Radiolab Pub-
lishing and Supply Company. A G0-page
booklet of nine chapters, illustrating
methods of performing 15 experiments
or demonstrations of electronic prin-
ciples. The demonstration begins with
the flow of electrons and conclude with
receiver testing and alignment.

This manual is of particular interest
to science and physics teachers. The
demonstrations described may be al-
tered to fit the needs of the class or
the equipment on hand. Presented upon
purchase of servicing equipment but
may be purchased separately for $2.00.

211—INSTRUMENT CATALOG

Electro-Tech issues a 24-page catalog
of servicing and industrial equipment.
The catalog is well illustrated and lists
a line of standard equipment.—Gratis

212—STUPAKOFF CATALOG
Stupakoff Ceramic Manufacturing
Company issues an illustrated bulle-
tin showing the various ceramic prod-
ucts manufactured. These products in-
clude antenna spreads, coil forms and
insulators. They are also manufacturers
of metal-glass hermetic seals—Gratis

213—PRECISION SWITCHES

A switch manual by the Mu Switeh
Corporation. This manual is well illus-
trated with photographs and working
drawings. The performance of the vari-
ous types of switches is given in the
form of tables and graphs.—Gratis to
interested parties

214—THE AMAZING ELECTRON

A 33-page booklet published by the
Electronic Corporation of America. It
is illustrated in cartoons and drawings
and explains to the layman, some of
the miracles of modern electronics. Not
a book for engineers but written pri-
marily for the public at large.—Gratis

215—ALTEC SPEAKERS

An illustrated pamphlet on high-fi-
delity speakers, issued by The Altec
Lansing Corporation. Complete with
frequency response curves from zero
to sixteen thousand cycles.—Gratis

216—INDUSTRIAL TRANSFORMERS

An illustrated catalog of industrial
transformers is issued by Dongan Elec-
tric Manufacturing Company. Includ-

RADIO-CRAFT for
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ed in the Dongan line are transformers
for oil burners, fluorescent tubes, neon
signs and motor control.—Gratis to in-
terested parties

217—DIATHERMY TUBES

Taylor Tubes, Inc., has issued a fold-
er cross-indexing the various types of
diathermy machines and the tubes that
are used. This is of interest to manufac-
turers and users of diathermy equip-
ment.—Gratis

218—VIBRATOR GUIDE

The Mallory Replacement Vibrator
Guide is issued by P. R. Mallory &
Company. It is a complete listing of
radio equipment using vibrator type
power supplies and gives the number
of the vibrator used as a replacement.
Of interest to servicemen and radio
supply retailers.—Gratis

219—SOUND ACCESSORIES

Atlas Sound Corporation has issued
a catalog, F-41 that lists many pieces
of sound accessories. This illustrated
catalog lists speakers, baffles, enclos-
ures, microphone stands, and similar
apparatus.—Gratis

220—CERAMIC CAPACITORS

The Electrical Reactance Corpora-
tion has issued two pamphlets describ-
ing two new types of ceramic condens-
ers that they have developed. These
condensers have solid silver electrodes.
Type CN has parallel leads and type
CI has axial leads.—Gratis

221—COMMERCIAL TRANSMITTER
A four-page pamphlet has been issued
by Aireon. It illustrates a 50-watt com-
plete ground station for airline and oth-
er commercial applications requiring
low-power transmitters.—Gratis

222—ALNICO MAGNETS

An eight-page pamphlet issued by Ar-
nold Engineering Company. It gives en-
gineering data on Alnico permanent
magnets in the form of tables and
graphs. Of interest to manufacturers.—
Gratis

223—CAPACITOR REFERENCE
GUIDE

The Magnavox Company issues a 20-
page reference manual on electrolytic
condensers. Illustrated, with each type
of condenser described with working
drawings. This manual is particularly
interesting to manufacturers and dis-
tributors—Gratis
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===COMMUNICATIONS ™

SERVICEMEN’S CORRESPONDENCE—AN EXAMPLE

The editor of Radio Craft

I have read the editorial in the No-
vember issue as well as the comment in
the February issue by Mr. Rubane, on
the subject of a good typewriter and a
neat letterhead. I ask you now, what
is wrong with the paper that I write this
on, and what is wrong with the whole
thing? I’ll tell you. According to your
way of thinking, the paper does not
have the neat letterhead which you pre-
scribe and I do not happen to have the
nice new typewriter recomended per-
sonaly by you, and I also know that
the form is not as good as it should be.
You see, this is Sunday and my secre-
tary does not work today so I have to
do all this alone.

I am one of the fellows that was
forced to sell out when my draft board
called and since I have returned I have
found the same trouble as the two other
fellows who have writen to you. Mr.
Rubane hit the nail on the head when
he said that the veterans are the poor
slobs that went out to win the war while
the Draft DODGERS stayed home and
ate up the post-war gravey. I had a
good business before the war and now
what de I come home to. Well, that is
not my wory because I am making a
living. The thing I don’t like about this
thing is that we are not given the chance
that we should have. We could not
help it if we were away from home
while all the post-war planning and
agencies were being given out. All
we were doing was the fighting so
those big shots who got the agencies
could use them. Now that we have won
these rights for the plutocrats, they tell
us to go jump in the lake. I would have
an outlet for some good equipment if
the Manufacturers and Distributors
would have saved a spot for the proper
Distribution in- place of thinking of the
extra dollar he might get by handing
it to the highest bidder. I say, Mr. Ed-
itor, it is time for you to change your
mind and get behind the veteran and
push. (I don’t mean over the cliff like
you have done in the past)

A man in your standing should have
sence enough to know where his bread
and butter comes from. You wouldn’t
have your nice cozy home and a nice
polished desk in your office if we, the
veterans, had have laid down our arms
on the battle field and said, we are going
home and get some of those post-war
ideas before the plutocrats get them.
We wouldn’t have got them ether be-
cause the Japs and Germans would have
got here ahead of us. Why don’t you
and some of the other big boys in your
line help us to get some of the bet-
ter deals that are available at this
time? I don’t like to wave the flag

RADIO-CRAFT MAY,

for

IR e

but I think it is high time that some of
you and your kind got wise to who
made it possible for you to stay in busi-
ness and preserved your freedom so
you could live your own life. This
would have been a hell of a place to
live if Hitler or the Japs had have
gained control of our country and YOU,
Mr. Editor, Know it. Now, let’s see you
get busy and help some of the fellows
that helped you.
JacKk R. MASSEY.

(Perhaps it would have been better
had we reproduced Mr. Massey’s letter
photographically. Unfortunately, this
would have taken over a page in Radio-
Craft, and our readers appreciate that
this would not have served any pur-
pose. Instead, we reproduce the letter,
complete, with its faulty English, and
its bad spelling, exactly as it was re-
ceived.

Mr. Massey speaks of a “letter-
head.” The letter was written on an ex-
cellent bond paper—two blank sheets
of paper—but not a printed letterhead.
The only good thing about the letter
is the paper. It is as if Mr. Massey had
put on his best suit—minus the pants
—and called on a radio manufacturer.

Everything we said editorially in our
November issue was violated in this
letter. For instance, the typewrlter was
so battered that the letter “a” is out
of alignment, making it most difficult
to read the letter. For $5.00 the type-
writer could be put into shape so that
the recipient of a letter would at least
be able to read it without irritation.

We repeated verbatim what we said
in our November issue, to wit:

“If we cannot typewrite our-
selves, we would get somebody in
our community to do the work for
us, because if we have a beautiful
letterhead, yet have our letters
typed by an amateur, thiz is worse
than not having ¢ letterhead at oll.”
To put it in another way, you can

“hire” English the same as any other
commodity. A good high-school girl
would be glad to write letters for a
small sum per letter and would actually
be gaining experience helpful to her in a
business course. There is no more jus-
tification for poor composition or Eng-
lish than for poor paper.

Mr. Massey does not seem to have
learned that in this world we must con-
form to many things. When he was in
the Army he was taught a rigorous
routine, particularly that of order and
neatness. His buttons had to be shined;
so had his shoes. Appearance counted
for a lot. Yet, in the civilian world,
where exactly parallel conditions pre-
vail, our correspondent wants to have

(Continucd on following page)
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SPECIAL BUY

{Limited Quantity)

Crystal Diode Sylvania IN2l1 Sil, C. three for
Crystal Dlode nolder cartridpe type three for
Eimnae ur H.R, VTI27A & connectors. new Govt, |,
LE. '/4 . NEI&/931 (LP 42¢c) four for
RCA GAC7 1852 new govt, insp, (L.P.$1.75)
Cathode Ray Tube new gvt. insp, SAP( (LI’SZO)
Cathode Ray Tube new gvt, insp. 5BPI
Cathode Ray Tube new gvt, Insp. 53?4 (LP 27
Reetifier 872 new gvt. insp. (LP$7.50) .......

Circult Breaker Heineman 3 or 20 lmn Hov,
Circuit Breaker Meineman .010amp 2300V. D
G.E. Switchette CRI070CI103F3 DPNOC five for
Micro-Switeh lsaf type I0A, |25V SPNO 3 for
Relay Sioma sens. 5AH 200 ohm_3.5ma SPDT

. Relay W.E. sens. 3500 ohm SPDT 3A contacts
Relay 105 ward L. 115V 60cy SPDT 20A ets

Miero wave ant. with coaxial enler & mtl brikt.
FM Telovnslon nmmm ......
Co-Axial 52&72 ohm RGB&HU eable unm for
Lacind Cord Mllda\v Resistant #6 treated [b.
Thermostat cosrates 85 den F. i5am thru for 11-']

G.E. DW44 R,F. Thermomir 0-1A, 22" B’ uu 3.95
G.E. DW52 R.F. Thermomtr 0-5A, 22”7 B’ ca
AC Voltmeter NA33 Wstghse, ISOVGOeY 2%’8'
DC Voltmtr 2000V, prec.mult, 1000/V.2'5"
DC Voitmtr 4000V. prec.muit, 1000/V.
DC Voltmtr 10,000V, prec.mult. 1000/V. S'B’ 12,
Resistor Precis, N.l, Sg¢ragus 10 meg (LP$90) 3.04

RES proell N.i. W.E, Hermeticly sealed (%

. 5000. 10000, 30000 each 25¢, 80000 ohm
moooo, ZDOOW ohm each 55¢. 500000 ohm 65
Resistors 100 asst %, & ( W _BY 50 to 2 mea, 2.50

Hammariund socket UHS 900X Acorn (LPS(.50) .30
Amphonot high V. safety socket 77A-4T Two for
Johnson #247 socket for 820 tuho steatite ins.
Socket octal amphenol 78-58T-HF jns. 25 for |.49
Johnson 50 w. socket hvy duty typo H.F. Steatite .
Johnson miniature 277 B socket & shield HF ins
Daven 8.C. switeh (3 ets. H. F ins. 25 amp ets. .49
Radlo Noiss Filter Mlllory NFI1-7 oil cond .. 48
Transformer 6400V.C.T. <,A Kenyen 115V iy, 15,50
$| Min. orders FDB. Add Postage all orders
and 25% deposit. wumhall 3-3557. Send for catalog
300, Don't walt, rush orders & quantities are limited,
clloka G E. Wheeler 4 hy. "2A. 30 ohm wt. 2.95
New Vaeuum Tubs Voltmeter 7
Condenser GE {MFD-1000V, @ 60¢,
Cendenser GE uyrlnol 3MFD 330\/ AC 1000V DG
Condenser Solar 25MMF 10000 V.

New Bendix autosyn gwvt. insp, x
Alreraft ounter impd. Jefferson um Hy 3100 chms.
Ohmite 25 w. 250 or 350 ohm (LPS4) ....... B
Mlilen 36001 ceramle plate cap 9/16 & %" 6 for .00

“TAB," Dept. RC5
6A Church Street, New York 6, N, Y.
Our Central Location
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ELECTRICIANS! RADIO MEN?

Earn More Money! -
and RADIO

. TROUBLE
SHOOTING
MANUAL

CURRANTEED BY

'yoaalﬂﬂﬂy:ﬁﬁ
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men, beginn mergl Nothing
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Prints. 3. Elec.=
Radio Du:nona.ry ‘p Spare imeJobc.

Largs|Size 1 Technijcal Counsel by
g Te Jcal

Electricat | FREE! 1.3 oo eGhasneg, o2

and Radio | trouble-shooting problems.

Shop Prints | SEND NO MONEY! See offer below.

-How to read

Satlsfacunn guaranteed by Inmaul
COYNE * Learn - by -Dotng’® Elecs
trical School. Rush coupon nowl

- LA L X K X N N X N F '1

sident, Dopt. 86.K7 FREE TRIAI.
cou

SKooL
+ Chicago 12, l!l
Send -mln :Il lh!ppln chargoe: OOY
Yog Sacis Foomung shace s §ad, yyue nom CO! ars o

I zat lnsé%lslslluimer re]héml:t o‘- nd': then .88 monthly nnen l
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l S-mo 10-day free trlni and rea:rs.n‘gdle'— e’v u over 10%.
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1t's easy to build thishousehold appll-
nnce and profitable to use, Save up to
75% . Operateson 110 or 32 volts.Plans
show § sizes and nre e to follow.
ENJOY MAKI
freezers from new or used parts. No¢x- :
pﬁ" 'l(mfowtedge llieeded Mail 81 00 bm or
check for complete plans and ca
LE JAY MFG. CO., 456 Lehay llllg.. "Minneapslis 0, Miss,
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SPECIAL Introductory Offer

... Fibre Washers
. Soldering Lugs .
Rivets ... . ...
.. Mounting Nuts .. ..
Grid Caps ....................
We Can Supply All Types of Radio Hardware

WRITE FOR OUR COMPLETE CATALOGS
DEALERS | Write for complete

JOBBERS | catalogs and discounts
TRUTONE PRODUCTS CO.

303 W, 42nd St., New York 18, N. Y,

ATTENTION!

Introducing Our
Firat Post-War

MULTI-TESTER
KIT

Ideal for Use By

Students @ Schools
Hospitals @ Ama-
teurs and S
men.

S voitage ranges, 3
current rsnges, 3
ohm ranges.

Volt Ranges: 0-5- - -
50 150+ 500-I5M valh Gurrent Ran“ﬂ 0- 5-0 l50 500

995

Model 120 (Illushahd)
Complete Kit @

In additlon our previous models of moters and Radio

Kits are still available.

Radio Kit model $-5. complete with tubes @ $19.95
Racio Kit model TRF-4A, less cabinet @ 10.93
Radlo Kit model S-6. less cab.net 17.95
25% Deposit on C.0.D. Orders. Write for Free Catalog.

We carry a _complete stock of parts.
Export Inquiries invited.

RADIO KITS COMPANY
Dept. M 120 Cedar St. New York 6. N. Y.

HAZELTON INSTRUMENT CO.
Electric Meter Laboratory
Flectrical instruments, Tube Checkers,
and Analyzers repaired.

140 Liberty St., New York, N.Y.
Tel. BArclay 7-4239

10c per Pack, 12 for $1.00 Postpaid
RADIO HARDWARE
Maching Screws
Cat. Quan- | Cat. Quan-
No. Size tity No. Size tity
501 4-36 x Uy 16 | 508 8-32x % 12
802 436x; 16 509 832xth 12
§03  43%x% 13|50  832x% I
504 6-32x Yy 15 | 511 8.32x | 7
505 6-32 x ﬁ 14 | 512 0-32 x | 10
506 6-32 x 12 | 513 10-32 x 8
507 6-32x 1 8 |514 10-32 x | [
Self Tapp ng Screws
HE 4x V 8518 8x '{g 7
5ié &x é 8| 519 10 x 7
517 éx 8 | 520 10 x 3% [
Metal Washers
521 For No. 6 15 523 For No. 10 25
522 For No. 8
He: xlgon Nu
524 436 x1/, Ib 526 8-32 x5/18 14
525 6-32x5/16 527 10-32x % 8
l.oclnvashors
528 For No. é 15 | 530 For No. 10 15
529 For No. 8 15| 531 For %" 8 1
Assortments
§32 ... Wood Screws 10
ceiiei.... Grommets ... ..
... Cable Clamps
.. Dial Springs ..
Spade Bolts ...
Set Screws ....................

RAB|REF’

G

2608 Ross Ave.
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COMMUNICATIONS

(Continued from previous page)

everything his own way instead of try-
ing to conform with custom and usage.

Radio-Craft is happy to note that Mr.
Massey is making g living, but he cer-
tainly could double or triple it, if he
would conform to present day business
rules, which unfortunately he seems to
have no inclination to do,

“God helps them that help them-
selves.” An old and true saying, which
is particularly apt today.

We are positive that Mr. Massey—
as well as other ex-servicemen—can get
cutlets from radio manufacturers and
distributors IF ONLY HE WILL
SHOW THEM THAT HE IS DE-
SERVING. Rest assured that we speak
authoritatively when we say with em-
phasis that deserving ex-servicemen are
going places these days.

THERE HAS NEVER BEEN SUCH
A SHORTAGE OF GOOD OUTLETS
FOR RADIO MANUFACTURERS
AS THERE IS AT PRESENT.

Radio manufacturers — particularly
new ones—will be hard put during the
next few years to get the right kind of
distribution. They cannot get too many
good outlets. If you talk to radic man-
ufacturers, as we have, you learn that
they have an insufficiency of deserving
outlets. They would much rather have
ten accounts in a community than one
or two.

Unfortunately, the one or two outlets
are the only ones in which they have

confidence; the others fall by the way--

side because they “do not play ball” in
a business sense.

Radio-Craft, we believe, is the only
radic magazine that has gone to the
troutle of showing ex-servicemen what
course to pursue to get ahead, so they
may take their righteous place in the
radio industry. Unfortunately, there
are still some who cannot see the light.

To quote the old proverb: You can
lead a horse to the water, but you can-
not make him drink.—Editor)

“"RADIO-CRAFT"” IN OCCUPIED TERRITORY

Dear Editor:

I feel I must write and thank you
for Radio-Craft.

Early in the German occupation of
Guernsey I was lucky enough to come
across a few copies of your magazine,
which I regret I had never before
known. I soon remedied that after the
war. Now I receive my issue every
month, though usually three months
late.

As you are aware, radio was banned
by the Germans and all work had to
be done under very difficult conditions,
but by various means we still listened
to the news. We finished up with crystal
receivers, making them from all sorts
of materials; the crystals from a mix-
ture of lead and sulphur or galena
crystallized in a pipe cap after heat-

ing. Telephone receivers were rewound
with wire taken from audio transform-
ers to increase the resistance.

Reception was very good from the
AEF, transmitter in England about
100 miles away; in some instances at
loud speaker strength; hardly believ-
able, but proved many times.

Your magazine was one of my best
friends during those five years. I read,
re-read, and then read them again; the
articles always seeming to bring out
some point I had not noticed before. I
regret that some of the articles in re-
cent issues are rather too technical
for me at present, but I hope to catch
up soon.

H. CAPPER,
Guernsey, Channel Islands.

A FEW COMPLIMENTS AND CRITICISMS

Dear Editor:

I have quietly said nothing' and re-
ceived each issue of Radio-Craft in the
mail without voicing my opinions of
vour magazine. As with all magazines,
there are good points and bad peints.
Human nature demands that your read-
ers tell you only the bad points about
your publication and none of the good.

Your January issue and the February
issue look promising with those articles
written by your Editorial Associate
Mr. L. Queen. Don’t lose him! And let’s
have more like him! Your features such
as “Radio-Electronic Circuits,” “Try
This One,” and “The Question Box” are
very good. Keep them going!

How about a feature called “Experi-
menting on the Ultra-High Frequen-
cies?” Use circuits that the home radio-
man, experimenter, and amateur radio
operators can use. Leave out this stuff
about magnetrons, etc. There is still a

RADIO-CRAFT
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lot that the old tubes can do.

How about articles on complete me-
dium-power transmitters for the ultra-
high amateursbands? How about a series
on test equipment that can be built by
the home radioman and used in the radio
shack? Why not advertise for writers?

I don’t want you to think that I am a
“know-it-all.” Why not ask your read-
ers what they want. Print some of my
letter in your “Communications” col-
umn and ask for comments. If the old
Short Wave Craft readers have fallen
back on Radio-Craft for radio reading—
yow’ll hear from them. I remain, a ra-
dioman who cries for the good old days.

SHERIDAN B. LAPORTE
Worcester, Mass.

(Mr. LaPorte will doubtless be
pleased to see in this issue the first of
a series of practical constructional arti-
cles on high-frequency transmitters and

receivers by I. Queen.—Editor)
MAY,

for 1948


www.americanradiohistory.com

A U.H.F. HAM TRANSCEIVER
(Continued from page 545)

to feel the effects of the u.h.f. These
can be shown by the following table:

time of purchase and we can only hope
for the best. It happened in this case
that one was slightly better than the

other as an oscillator on the high fre-
quencies. There is no apparent differ-
en e in efficiency in the audio stage.

PLATE LOW FREQ HIGH FREQ
VOLTAGE | Ip Ig Ip
100V [.25ma [490 yA || 2.5ma noun |
220v_ | 1.5~ |850 - || 4.0~ [250 |

MICROPHONE CIRCUIT
The circuit is conventional among

Effect of frequency change on I and ;.

These unloaded circuit values show the
higher efficiency obtained at the lower
end of the range.

For greater output it may be desir-
able to work on the lower portion of
the amateur band (even when the re-
mainder opens up) if conditions per-
mit. Our tuning arrangement is ideal in
this respect since it permits very good
band spreading in this region. More
than a fourth of the dial rotation covers
the present third of the amateur band.

The antenna consists of a I4-inch
aluminum tube about 5 inches long with-
in which a 3/16-inch piece of tubing
slides. This means that the total length
can be extended to almost 10 inches. A
quarter wave-length is about 64 inches
at 425 mc but the antenna should be
experimented with for best results at
any frequency. Coupling is provided by
a half-turn of No. 16 wire. If a rela-
tively great distance is to be covered
it is recommended that another quar-
ter wave-length be added on the other
side of the loop, making a dipole. Better
yet, an array of directional radiators
should greatly increase the range in any
given direction, but on the other hand,
will take the transceiver a little out of
the portable and convenient-to-handle
category.

A phone tip at one end of the anten-
na (held by means of a screw through
the tubing) fits into a tip jack and
makes the radiator removable when the
transceiver is not in use or being car-
ried about.

AUDIO SECTION

The choice of modulator (and audio
amplifier) also fell upon the 955 tube,
but for different reasons. Here we were
concerned with size and power require-
ments, as well as the fact that two tubes
of the same type make for simple test-
ing of tubes and permits putting the
best one in the oscillator section. These
tubes are not generally tested at the

transceivers. We used a Stancor A-4413
microphone and audio transformer. This
is the largest component in the unit,
but its cost is reasonable and it elim-
inated time and effort that would be
spent in adding windings to a straight
audio transformer, as is sometimes done.
Since the purchased unit matches a
200-ohm microphone and a 10,000-ohm
plate to a single grid input the ampli-
fier gives very good results. The out-
put is ample to run a 2- or 3-inch PM
speaker and with phones the signals are
really loud! The primary of the speak-
er transformer (or headphones) acts
as the modulation choke.

A carbon mike with two pen-light
cells is found to give sufficient modula-
tion. There is plenty of room to add an-
other should the output of any particu-
lar mike be found to be low, but 3
volts is ample here. The mike jack is
designed to short out the microphone
winding when the unit is used as a re-
ceiver with no mike plugged in. Other-
wise there is a terrific hum due to the
open winding. Plugging in puts the bat-
tery in series with the winding. If the
mike has a “press-to-talk” switch it (the
mike) need not be removed even when
a long period of transmission is sched-
uled. The circuit appears in Fig. 1.

We don’t find it necessary to include
another switeh to open the speaker sec-
ondary in order to avoid feedback to the
mike. If the two are separated by a few
feet and if they don’t face each other
this will not cause trouble. If necessary,
however, the switch may be placed right
on the speaker and need only be a single-
pole single-throw type.

POWER SUPPLY

It was found desirable to design a
small power supply which would deliver
sufficient voltage to run the transceiv-
er during the tests. The size of power
transformer we would have liked to use
and those available didn’t coincide, so
we went over to the voltage-doubler
a.c.-operated idea. A 117Z6-GT tube
(which now seems
generally avail.
able) is used in the
supply.

Relatively small

SPR TRANS
OR PHONES

3

condensers are used
across the tube ele-
ments and a large
(capacitance) val-
ue across the d.c.
output. This elim-
inates some of the
disadvantages of

high capacitance

|—Schemetic diagrem of the 420-450

Fig.
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(Continued on

megacycle #ransceiver. following page)
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There’s a new kind of

AMPLIFIER

a-coming!
and A.C. Shaney
is “'a-fixin’ to build it”
at Amplifier Co. of America

Technicians want a better kind of amplifier

. and they are going to get it! For there
is an amplifier in the making at Amplifier
Co. of America today, that promises to revo-
lutionize the industry’s thinking about the
amplifier of the future, It is cleverly designed,
beautifully constructed and most amazing in
its performance. Its fundamental design is
one of the truly exciting secrets of our time.
New circuits, new materials, and new proc-
esses combine in this amplifier to achieve a
triumph of modern engineering.

It may not be the first amplifier off the line,
but it may well be the first completely new
one. And amplifier men know that A. C.
Shaney and his associates at Amplifier Co.
of America have what it takes to build the
kind of an amplifier that engineers, techni-
cians and music lovers are waiting for.

That's why so many thousands to-
day are “‘watching the news" from

AMPLIFIER CO.

AMERICA
398 BROADWAY, NEW YORK 13, N.Y

A postal card will put you on our mail-
ing list to be among the first to know.

18 YEARS IN RADIO

GET THIS
Plew CATALOG
By This Old Firm

Latest developments in
radio and electronic
parts and davices, new-
est ham gear, gadgaets
for experimenters, bars
ains in wer surplve

FREE
TO YOU

Mail the coupon bee
low ond get this
new catalog FREE.

BURSTEIN.APPLEBEE CO.,
1012 McGee, Kansas City 6, Mo.

Send me FREE catalog advertissd In
Radio Craft

[ 7 S—
STATE CONNECTION IN INOUSTRY

NAME
ADDRESS.
TOWH.

ATTENTION

Radio Servicemen and Appliance Dealers
Send for our latest catalogue sheets.
Many hard-to-get items,

John A. Cox Radio Supplies

554 Seventh St. Parkersburg, W. Va.
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LAKE’S

RADIO Cabinets & Parts

Now
.. . Available

| Postwar
2 Post

RECORD-
CHANGER

In luxuricus brown leatherette portable case
16" L x 16” W x 10” D. Latest electronic de-
velopments make this modern record-changer
the finest on.the market today!

List Price... .. $49.95 Denler’s net, .,

.$29.97

Also blank table cabinets of walnut venser in_the
following sizes. with speaker opening on left froat
side. {Note: 77 has center speaker arill.}

21 — 814" L x S12” Hx 4 @ $1.88

#2 =101, L = 634" H x §* o $2.73

#3 =13%" L % 78" H x 6Va" r $3.28

#TE=10%" L m T H x 314" o 32.30

*Speaker Opening In center of front side.

All types of radio cabinets and parts
are available at Lake's lower orices.
A lare stock is listed in our cataloa.

SERVICEMEN_-RETAILERS
Join Our customer list today.
Write for our NEW. 12 page. illus.
trated, elaborate cataiogl Order from
Laxe! Yeu'll make no mistake!

Deot. ©

LAKE RADIOD SALES CO.

BlE W, Randoiph Street, Chicago &, I

RHS SPECIALS—™

WESTON METERS:

0.6 MA—Mod 301 ........... $4.95

0-100 MA-—Mod 301 ......... 4.95

0-1 Amp—Mod 301 ......... 4.95

0-160 V. A.C.—Mod 476 ..... 4.95

RG 68/U Coax. .......cccc.. 08

RG 11/U Coax, ............. 10
RG 58/U Per foot $-°5

COIL SET: will tune to 2 through 30 mega-
cycles with 236 mmfd condenser. Consists
of%4 stages: 2 RF, 1 mixer, 1 oscillator, 4
coils in each stage. 20 coils in all, with 18
air trimmers, permeability slugs in each
coil, 4 wafer ceramic bandswitch, Wired and
mounted on four separate shielding plates

. ready to put into set and connect. With

Diagram:
Set $10.00
1/3 with order

RADIO HAM SHACK

63 Day St., New York 7, N. Y,
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*.Send for our Cataloq.r
TOOLS & EQUIPMENT for DEVELOPMENT
WORK- WATCHMAKERS TOOLS -

CATALOGUE

e of o
3 i, Riim, Took, Enomat

4 2 == making of New Worids, =y

1ds.
4 State {oluor; business when order.

ing catal
'ﬁi."lﬁ:&'.F'.Af.ll.S-JF ELCO, CHICAGD 105 4.

37 South wabash Ave.

In the Rocky MountainRegionit's

RADIO & TELEVISION SUPPLY CO.

150 Hubson Ave., P.O. Box 892

PUEBLO, COLO.
It we don't have It, we'll gt it—
or It ean’t be hadl Phone 5720

[ TO OUR SUBSCRIBERS

We sre sorry that RADIO.CRAFT has not
been reaching you on time lately. This has
been due largely to the difficulty in obtaining
paper, Hundreds of other publications are
similarly affected. Fortunately conditions are
rapidly improving. Effective with the next
issue we hope to ruumalour normal mailing

hedule
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A U.H.F. HAM TRANSCEIVER

(Continued from previous page)

input power supplies such as poor reg-
ulation, severe load on tube, etc. A small
choke was included to help smooth rip-
ple. Hum is inaudible on the speaker.
Using headphones there is a slight hum,
as might be expected, but when the
transceiver is oscillating or super-re-
generating it is very low and is lost in

the “rush.”

The output of the supply can be
varied from zero (useful when making
tests within the set or changing tubes,
etc.) to a full 225 volts at maximum

receivers and of Lecher wire frequen-
¢y checks has been covered recently (in
the January and February issues). The <

b -

H7V.AC
60as

1726 _

drain of 13 ma. A voltage control is al-

ways desirable in connection with super-
regenerating receivers and is a good
thing when testing the transmitter at
different inputs. It will be noted that
the voltage must be progressively in-
creased for satisfactory results as the
500 mc point is approached, otherwise
the super-regeneration drops out leav-
ing only ordinary oscillation and a very
insensitive condition. (See Fig. 2.)
The operation of super-regenerative

RAD!O-CRAFT
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for

MAY,

Fig. 2—The variable-voltage power supply.

same principles apply to these higher
frequencies. The frequency calibration
of receiver and transmitter must be
made to a closer tolerance as far as
actual dimensions are concerned. In
other words, a fraction of an inch dif-
ference means more frequency devia-
tion above 400 mc than it doces below
150. It will be found that the Lecher
measurement will show a sharper indi-

(Continued on page 588)
1946
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ELECTRONIC EQUIPMENT AND
ACCESSORIES, by R, C. Walker. Pub-

lished by Chemical Publishing Com-
pany. Stiff covers, 5%; x 83 inches, 392
pages.

This book, prepared principally for
engineers and students, presents in in-
teresting detail the fundamentals of
operation of many types of electronic
equipment and their accessories.

The first five chapters deal with the
more conventional types of wvacuum
tubes and their applications to metering
in industry.

Chapters six through eleven cover
light-sensitive and light-producing de-
vices, their fundamentals and uses in
commercial practice. Cathode ray tubes,
photo cells and sources of light are in-
cluded. Interesting applications of the
neon glow tube as a voltage regulator
is found in chapter eleven.

Mechanical and electronic control de-
vices are covered in chapters twelve and
thirteen. The portion on mechanical
switching is very complete. Working
diagrams of thermal delay, vacuum de-
lay and mechanical delay switches are
illustrated.

The closing chapter discusses, briefly,
many of the fundamentals and applica-
tions not covered elsewhere in the book.
This includes small a.c. and d.c. motors,
metallic rectifiers and regulators.

A thirteen-page appendix of various
mathematical formulae and relation-
ships is a useful addition to this book.

PRINCIPLES OF RADIO FOR THE
OPERATOR, by Ralph Atherton, Pub-
lished by The Macmillan Company. Stiff
cloth covers, 515 x 81 inches, 344 pages.
Price $3.75.

A simplified volume on radio theory,
this easily-read book is an excellent
text for students. Freedom from mathe-
matical phraseology, other than the
simplest algebra, will make it easily
understood by the non-technical reader.

It is well illustrated with over five
hundred drawings and photographs.

The first three chapters are devoted to
the nature of electricity and the vari-
ous methods of generating it. Ohm’s
Law is covered very well in this section.
The next three chapters are on mag-
netism and its application te motors;
generators and meters.

The last ten chapters are devoted
purely to radio theory. Each component
of the set is explained in a surprisingly
thorough manner for a text of this na-
ture. As each part is explained, it is
illustrated both photographically and
diagrammatically, the symbol for the
component being learned at the same
time.

Teachers of beginners in radio theory
will find advantageous the visual train-
ing aids recommended at the end of

each chapter.
RADIO-CRAFT
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TWO-WAY RADIO by Samuel Freed-
man, Commander USNR. Published by
the Ziff-Davis Publishing Company. Stiff
cloth covers, 6 x 8%; inches. Price $5.00.

This is possibly the most compre-
hensive text ever written about two-way
radio. It covers this entire field from
fixed and mobile units to marine and
aeronautical applications.

Low-frequency long-wave applica-
tions receive the same treatment as FM
and u.h.f. installations and theory. It is
rather surprising, however, to find in-
terspersed amongst wave guides and
cavity resonators, basic reviews of
Ohm’s law and elementary a.c. theory.
For example, the author speaks of
“functional comparisons of v.h.f. versus
microwaves,” ‘“‘beamed transmissions”
and trapping as related to atmospheric
densities,” then breaks off and presents
the formulae for capacitive and induc-
tive reactance, followed by a somewhat
lengthy dissertation on LC ratios
and Q

Some of the chapters, such as those
on two-way railroad radio, personalized
and private applications (citizen’s ra-
dio), police, fire, and forestry services,
and maintenance and repair of trans-
mitters and receivers, are more than
sufficiently interesting to offset these
minor digressions.

The nineteenth chapter, on licenses
and regulations, comprises a summary
of the relevant parts of the Communi-
cations Act and new applications and
amendments as they apply to individual,
private firm or corporation, and public

utility or semi-official use of two-way |’

radio. The entire volume is interestingly
illustrated and diagrammed throughout
and, except for minor inaccuracies, such
as reference to the Civil Air Patrol as
“Civilian Air Patrol,” appears to be
accurately compiled.

TELEVISION SHOW BUSINESS by
Judy Dupuy. Published by General Elec-
tric Company. Size 815 x 11 inches, soft
paper covers, 246 pages. Price $2.50.

Probably the first actual television
production text book to be offered to the
general public is this manual by Miss
Judy Dupuy. It is strictly, as the title
implies, a non-technical manual, though
the reader will unconsciously pick up a
certain amount of technical lingo along
with the material on “How to become
a television director or producer in 36
easy lessons.”

Somerof the more interesting chapters
on telecasting cover variety shows and

«revues, drama, television commercials,
studio and control room procedure, and
hints and tips for the television actor.
The scripting requirements are covered
rather thoroughly. An up-to-date gloss-
ary of television terms and slanguage
(dictionary style) completes lesson 37.
Do’s and don’ts summarized at the end

(Continued on following page)
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important design articles
on ELLCTRONIC equipment
and parts . . .

This handy reference
book brings to design-

ers. builders and users
of electronic equipment
and parts a host of
valuable aids—material
which has been con-
densed into graphs,
charts, and conclse ar-
ticles, to supply you
with a short cut to more and better reference
data in your field, It contains a multitude of en-
gineering aids related to the design of circuits,
equibment and .individual parts for radio, elec-
tronics, television, facsimile, radar, sound, and
related vacuum-tube apparatus—mc]udmg topics
brought into prominence by acceleration of war.
time electronic research.

Just Published

ELECTRONICS for ENGINEERS

Edited by JOHN MARKUS and VIN ZELUFF
Associats Editors, Electronics

390 pages, 8!; x 11, figures, $6.00

This rich source of data contains over a hundred
different articles, each 'one a "find” for the elec-
tronics man who needs concise, easily available
information to aid him in his work. It rePresents
design articles, charts, and graphs selected from
the comblete files of Electronics magazine for
their value to you. carefully condensed, edited, and
indexed, and arranged in easily accessible form,

10 DAYS' FREE EXAMINATION 25Ceon

I T P T T P I T LT LI Y]
McGraw-Hill Book Co., 330 W. 42 St.. NYC 18

Send mo Markus and Zeluft's Flectronics for Engineers
for 10 days' examlination ot approval. In 10 days I will
send $6.00, plus few cents Dostage, or return book post-
paid. (Postage paid on cash orders.)

Company

Tosition

For Canadian prices, write: Embassy Bo:l: Co.,
12 Richmond St. E.. Toronto 1

MATHEMATICS
FOR RADIO

Two volumes, prepared for home study.
Book | (314 pp.) covers the algebra,
arithmetic, and geometry; Book I (329
pPp.) covers the advanced algebra, trigo-
nometry, and complex numbers neces-
sary to read technical books and articles
on radio.

MAEDEL PUBLISHING HOUSE Roofn 117
593 East 38 Street, Brooklyn, New York

Send me MATHEMATICS FOR RADIO AND
COMMUNICATION as checked below. I enclose
payment therefor with the understanding that
I may return the book(s) within 6 days in
condition and my money will be refunded.

OBook | at $3.75 plus B¢ postage
O Boek 11 at $4.00 plus 6¢c postage
O Books | and 11 at $7.75 postags Dprepald

Foreion and Canadian prices 25¢ per velume higher

587


www.americanradiohistory.com

'DIRECTORY

PBEPARE NOW FOR SKILLED JOBS IN RADIO AND ELECTRONICS
AKE a place for yourself in a new world of radic and electronics—a world in which

revolutionary electronic developments will require highly specialized technical
knowledge. Take a good course now to fit yourself for a good paying job. The training

you need can be supplied by one of the ﬂo_ols advertised in this pub]ication_. o

RADIO

Train with professionals. Com-
plete, intensified courses; Te-
pair & Maintenance, Communi-
cations, High-speed telegraphy,
slln zrnn:crmuon FCC exams,

Hlﬂh School Students ac-
cepnted for training as Mer-
chant Merine Radio Qfficers.
Gov’t sponsorship available to
veterans.
“A Radio School monaged by radioc men” J
t

45 W. 45th St., Dept. RC, New York 19, N.X.

M ELVILLE RADIO INSTITUTE

RADIO COURSES

® RADIO OPERATING
. RADIO SERVICING — ELECTHONIGS

® REFRIGERATION SERVICING

Personal Counselling Services for 'Vetarans
Write for Latest Trade & Technleal Catalog

Y.M.C.A. TRADE & TECHNICAL SCHOOLS /

4 W. sath Straet New York City

RADIO

Home Study Courses for Radio Technicians and
Radio Engineers. Prepare now for a better Radio-
Electronics job. Free Booklet. See our large ads.
on Dages 559, 575.

Cleveland Institute of Radio Electronies

RC-5 Terminal Tower Cleveland 13. Ohlo

Offer thorough training
couraes in all technical phases of

= =
Radio and Television
DAYS—EVENINGS WEEKLY RATES
RcA Insmutes |s approved
nder

VETERANS: G. I. Bl of Rights
For Free enhlon Write Deot. RC-38

RCA INSTITUTES, Ine¢.
A Radio Corporation of America Service
75 VARICK STREET NEW YORK 13. N. Y.

@ RCA INSTITUTES, Inc.

EIIIIIIIIIIIIIIIIPIIIIIIIIlIIIIIlllllllllllllllllllII1IIII|IIIIIIIIIIIIIIIIllllllllllllllllllll

LEARN RAPID
RADIO SERVICING

Send for Free Information: *3 Ways to Learn
Radio.” Approved for Training Veterans.

E
£
E (Soe our ad on page 573)
H
4

IE

WESTERN RADIO INSTITUTE

1457 Glenarm, Donver 2. Colo.
TN T N

eI

= SENDING
'”-*“r.mrl NG

ZL

a *“key’” man. Leam how to send and
VEUEIVE  tatlaaeae8 L code by telegraph
aud Tadlo. Commerce needs
of mon for jobs. Good pay, aaventure.
lnterestmx work. Learn at_home auick-
% wirough fainous Candier Syslem.
tite for FREE BOOK.

i CANDLER SYSTEM ¢
Dept. 3-E. Box 928, Denverl, Colo U.S. A

—RADIO—

RADID Technlelan and Radio Communications eaurses.
Register now for new classes starting first MONDAY
of oach month. DAy and Evening Classes.

AMERICAN RADIO INSTITUTE
101 West 83rd St.. New York 23. N, Y,
APPROVED UNDER G1 8ILL OF RIGHTS.

Tul b
(4

ousands

sented. The diagram of the klystron is
particularly- interesting and is seldom
seen in this form.

Radio communication and television
are discussed in the order of their
chronological development. Some of the
little-known men of science who never-
theless played important parts in the
development of modern communication
are mentioned.

Television is described from the ear-
liest attempts to carry sight impulses
over a wire or through the air to the
present schemes of color television. To
describe the modern methods of inter-
laced scanning, lines of the page are
numbered in the same sequence as the
scanning within the electron tube. It is
possible to read the page only when the
lines are scanned in the proper order.

A chapter discusses the effects of
atomic and solar disturbances on trans-
mission and receptian of radio signals,
and .the final chapters deal with the re-
lation between electrons and nuclear
physics.

Correspondence Courses In

=l RADIO sod ELECTRICAL ENGINEERING
BUELECTRICAL ENGINEERING %5 Sood e

trlcm ﬂelﬂ Pre pare ourlclf lt Low Cost.

r un ﬂe.
RADIO ENGINEERINGE S fre, Sse i mafs Bilk

dress. photo-electri¢ work,

Tralns ! to be super-service man. real v

technician, Servicemen needed

tion. Tuition 825 either course. Def

d Get coples of school catalogs, student
magazines, complete details. SEND NOW!

LINCOLN ENGINEERING SCHOOL | B2x3335.87

Lincoln. Nebr.

COMMERCIAL RADIO INSTITUTE

A radio training center for
twenty-four years.

RESIDENT COURSES ONLY

Broadcast, Service, Aeronautical. Television and Marine
telegraphy classes now forming. Literature vhon request.
Veteran training. Classes now formtng for July lst.

Dept. C, 38 West Biddle St., Baltimore 1, Md.

RADIO ENGINEERING L=

VETERANS can complete work
here in shortest possible time. X
Courses also in Civil, Electrical,
Mechanical, Chemical, Aeronautical Engineering;
Business Administration, Accounting, Secretarial
Science. 63rd year. Enter June, Sept., Jan., Mar.
School now filled to capacity. No applications can
be accepted until further notice.

TRI-SSTATE COLLEGE Rous™"“Thoidia

BOOK REVIEWS

(Continued from previous page)

of each chapter give the text a school-
book flavor.

The continuity is excellent and very
nearly meets the requirements of a per-
fect book: To make the reader forget
he is reading and feel that he is actually
living through each chapter with the
author. Were it not for the superabund-
ant presence of General Electric’s tele-
vision station call letters (WRGB)
this manual would be 99 percent per-
fect. As it is, the slight marring of
enjoyment by this repetitious redund-
ancy is more than offset by the excellent
photographs and entertaining story on
the lesser-known phase of television;

the story behind the “ike-lights.”"—
EAW
588 Printed in the U.S.A.

ELECTRONS IN ACTION, by James
Stockley, General Electric Research
Laboratory. Published by Whittlesey
House, MecGraw-Hill Book Company,
Stiff covers, 5% by 81 inches, 309
pages. Price $3.00.

This book provides excellent mate-
rial for study by the layman or stu-
dent who desires a knowledge of the
fundamentals of “everyday electronics.”
Fifty-four drawings, sketches and dia-
grams are used for graphic presenta-
tion of the subject matter. These are
supplemented by forty-four well-chosen
and well-reproduced photographs.

The operation of the magnetron and
klystron oscillators is very well pre-

RADIO-CRAFT
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U.H.F. HAM TRANSCEIVER
(Continued from page 586)

=

cation than at lower frequencies. The
coupling should be adjusted so that the
same reading will be obtained after
several tries, within %4 inch or better.
Even this short interval represents
about 1% of the frequency. The hand
must not be kept too near the wires
during the measurement. (Fig. 3 is the
calibration curve.)
FREQUENCY

520

500

/

o
g%

——

420

|
499 5 o 15 20

DIAL
Fig. 3—Calibration curve of the transceiver.

The new amateur band offers an ex-
cellent chance to experiment with re-
flectors, polarization, etc. Thus, a sheet
of aluminum placed behind an antenna
will progressively and alternately in-
crease and decrease the signal as it is
moved steadily away from (or toward)
it. Another rod or piece of tubing will
act in the same manner. The latter may
be held at its center by the hand as it is
moved toward and away from the ra-
diator. The effects of polarization are
clearly shown in this way.

MAY,
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6 _Tube “Super Het” Radio Kit

COMPLETE, INCLUDING ATTRACTIVE
WALNUT CABINET — Diagram Furnished

All Parts Mounted
ble. all one ds is a soldering
Iron and 30 minutes of your time.
Uses one 25L6—one 25Z6—one 6SQ7—one
6SK7—two 6S]J7's or one 50L6—one 35Z5—
two 125]7's—one 128Q7—one 12SK7.

YOUR 51695 LESS

COST TUBES !

é'o

S Tube “Super Het'* Radio Kit

COMPLETE, INCLUDING ATTRACTIVE
BROWN BAKELITE CABINET.
Diagram Furnished — All Paris Mounted
APP SIZE 9x5x6 Inches

Uses one 25L6—one 25Z6—one 6SA7—one
65Q7—one 6SK7 or ome 50L6—one 35Z5—
one 12SA7—cne 12SQ7—one 128K7.

cost *13.99 s

All the above Kits designed for simple construction

Portable Pheonograph Kit

ATTRACTIVE COVERED CABINETS
COMPLETE WITH MOTOR — PICK-UP —
AMPLIFIER

SIZE: 14x7Vax 19

TONE AND VOLUME CONTROLS
Uses one 25L6—one 25Z6—one SCS

Cout *28.95 s

COST

We carry a complete line of Radio Parts and Equipment —Contact us for *’Hard to procure” items!!

IMMEDIATE DELIVERY

TERMS

10% Deposit with order.
Balance C.0.D.

Special Buys for the Amateurs and Industrials
SPECIAL HIGH VOLTAGE MICA. CONDENSERS

C.D. MICA CONDENSERS .02

— 600 V. WKGU D.C. TEST 1000 V. D.C. — Your Cost .12 cts.

C.D. MICA CONDENSERS .0004 — 2500 V. WKGU D.C. TEST 5000 V. D.C. — Your Cost .19 cts.
C.D. MICA CONDENSERS .0001 — 600 V. WKGU D.C. TEST 1000 V. D.C. — Your Cost .12 cts.

GENERAL ELECTRIC PYRANOL BASE MOUNTING — 1 MFD.— 500 Volts WKG.

Your Cost $ .65

GENERAL ELECTRIC 2.0 MU-F — 600 V. D.C. BASE MOUNTING. Your Cost 1.10
SPRAGUE — 4 MFD — 600 V. D.C. OIL UPRIGHT: Size (2% x 1%’z 4) BASE MOUNTING. _____________ Your Cost 1.59
CORNELL DUBILIER — 8 MFD — 500 V. WORKING UPRIGHT ALUMINUM CAN. _ Your Cost .95
CORNELL DUBILIER OIL — 10 MFD — 600 V. D.C. BASE MOUNTING. Your Cost 2.10
CORNELL DUBILIER — 15 + 15 MFD — 450 V. W. TUBULAR _ Your Cost 1.10
AEROVOX OIL COND. IN CAN — .5 MFD — (Size: 1t2x1x 34" _ Your Cost .29
CORNELL DUBILIER OIL COND. IN CAN — 10 MFD 50 W.V. (Size 1% x % x1) Your Cost .34
SWITCHES TOGGLE TYPE PUSH TO MAKE ____ oo Your Cost .14
SPECIAL CLOSE OUT G.E. METER MODEL 40ARB17 Reading 2.5—-0—2.5 MA—
257 0--25 M.A. Two Headings Your Cost 3.95
SPECIAL VOLUME CONTROLS — NO SWITCH “SPECIAL” — OIL BATHTUB CONDENSERS
22 INCH SHAFTS "STANDARD BRANDS” ALUMINUM CAN
Imeg —200M— 100 M _ 500 M~ 250 M—60M — S0 M .05 MFD — 600 V. _________ . _______ Your Cost .08 cts.
OM-_20M - ISM-10M—-5M___Your Cost .25 cts. ea. 3x.05MFD— 300 V.D.C._____—______Your Cost .19 cts.
DUAL VOLUME CONTROLS — NO SWITCH 1.2 MFD — 600 V. Your Cost .14 cts.
I0OM+ SM/100M + 100M/10M + 75SM/20M + Ix 22 MFD—600V.________________ Your Cost .39 cts.
20M/80 + 1000 _______________Your Cost .35 cts. ea. 15 MFD — 35 VOLTS WORKING __..._Your Cost .16 cts.

AN EXCEPTIONAL VALUE

3 tube A.C. D.C. Phono
Amplifier Kit—less tubes,
with speaker—uses 6C5—
526—25L6—your cost

*5.95

Record Changer

2 post complete with
motor and pick-up.
Fully Guaranteed.
List $37.50
YOUR COST $22.50

INVERTERS

Converis D.C. Current
to A.C. Cap. to 50 W,

YOUR COST $10.75 EACH

IMMEDIATE DELIVERY

Portable Leatherette
Cabinet for Electronic
Phonograph. Your cost

¥1.75

Size 7 x 145 x 18 inches

| LIBERTY SALES CO., Inc.

115 WEST BROADWAY
UHEW YORK 13, M. Y.
BArclay 7-6063
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USE THESE C-D HELPS AVAILABLE THROUGH YOUR LOCAL JOBBER®

STATIONERY LABELS

POSTCARDS — just address

ongildiop  &nalen MATCH BOOKS —

r AlL AVAILABLE THROUGH YOUR LOCAL C-D JOBBER

WORLD'S LARGEST

3 MANUFACTURER OF CapaCitors

L R o
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