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| Instability in Apparatus
- A Small Recording Studio
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Model 315 Signal Generator.

Designed down to the most

minute detail for highest ac-

curacy, greatese stabilicy, min-

imum leakage, and good wave

form ....567.35

Meodel 305 Tube Tester. Tests

all tubes. Provides for filament
voltages from .5 volts to and in-
cluding 120 volts. Spare sockets for
future tube developments... 549.50
Model 260 High Sensitivity Set
Tester. 20,000 ohms per volt. D.C.
Volwage ranges o 5.000 volis A.C.
and D.C. Resistance ranges to 20
megohms. Current ranges o 500 mil-
hamperes.. s Ty $38.95

INSTRUMENTS THAT STAY A

Ilgo 3/}
. .. gives servicemen a real
profit-making set-up

® The successful radio serviceman today must have the finest in test instru-
ments for a very practical rcason—that’s his only hope of present and con-
tinued profits. To meet the tremendous volume of business available he
must be able to “trouble-shoot™ fast and accurately every time. Only thus
can he correct trouble speedily, with satisfaction to the customers.
Simpson offers you. in three basic test instruments. the accuracy and ad-
vanced electronic engineering which have given Simpson the proudest
name in the industry. They are tried-and-tested examples of the kind
cf instruments Simpson has always built. Their use will demonstrate
that from Simpson alone can you expect "instruments that stay accu-
rate” with construction and design that lead the field.
To dealer and to serviceman alike, Simpson offers today the assur-
ance of continued profits that only quality can give. No Simpson in-
scrument is ever marketed, or ever will be, unless its makers feel that.
of its kind, nothing finer can be produced.

SIMPSON ELECTRIC COMPANY
5200-5218 West Kintie Strecet, Chicago 44

URATE
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J. E. SMITH,
PRESIDENT
Natlonal Radla
Institute
33rd Year of
Tralnlng Men
for success
In Radlo

You Build These and Many
Other Radio Circuits with
Big Kits ‘of Parts 1 Supply

By the time you've conducted 60 sets of
Experiments with Radio Parts I supply,
made hundreds of measurements and ad-
Justments, you'll have valuable PRACTI-
CAL Radio experience for a good full or
part-time Radio job!

You bulld the
SUPERHETERO-
DYNE CIRCUIT
nhore containing a
preselector oscillator-

mizxer-first  detector,
i.f. stage, dicde-de-
tector-a.v.c. stage and
audlo stage. It will

You bulld MEASUR-
ING INSTRUMENT
abovo early in
Course, "useful for bring in local and

distant statfons. Get
the thrill of learning
&t home e¢venings in
spars time while you
measures A.C., D.C,, put the set through
R.F. volts, D,C. cur- fascinating testsl
reats, resistance, re-
ceiver output.

Building the A M.
SIGNAL GENERA-
TOR at right will give
¥ou valuable experi-
ence. Provides ampli-
tude-modulated sig-
nals for test and ex-
perimental purposes.

Nadio work to Pick up
EXTRA c&pare Ume
mopey. It is & vacu-

SAMPLE LESSON FREE

I will send you a FREE Lesson, “Getting
Acquainted with Receiver Servicing,” to
show you how practical it is to train for
Radio at home in spare time. It’s a valuable
lesson. Study it—keep it—use it—without
obligation! Tells how Superheterodyne Cir-

cuits work, gives hints on
Receiver Sevvicing, Lo-
cating Defects, Repair of
Loudspeaker, I. F. Trans-
former, Gang Tuning,
Condenser, ete. 31 illus-
trations.

My Radio Course Includes

TELEVISION -~
FREQUENCY MODULATION

RADIO-CRAFT for

CLITING ACQUAINTLD WiTH
RE ) SERVICING

ELECTRONICS

| WILL TRAIN YOU TO START

A SPARE TIME OR FULL TIME

RADIO SERVICE BUSINESS

WITHOUT CAPITAL -

APPROVED The men at the right are just a
h few of many I have trained, at home
BALMER in their spare time, to be Radio

under Technicians. They are now operating
[(AR:II{§ their own successful spare-time or
fuli-time Radio businesses. Hundreds
of other men 1 trained hold good jobs
in practically every branch of Radio. Doesn’t
this PROVE my “50-50 method'’ of home train-
ing can give you BOTH a thorough knowledre
of Radio principles and the PRACTICAL ex-
perience you need to help you make more money
in the fast-growing Radio industry?

Let me send you facts about opportunities
in the busy Radio field. See how knowing Radio
ean give you security, a prosDerouns future . . .
Jead to jobs coming in Television, Electronics.
Send coupon NOW for FREE Sambple Lesson
and 64-page, illustrated book. Read how NRI
trains you at home in sparc time, Read how
you practice building, testing, repairing Ra-
dios with BIG KITS of Radio parts I send you.

Many Beginners Soon Make Extra Money
In Spare Time While Learning

The day you enroll I start sending EXTRA
MONEY JOB SHEETS, You LEARN Radio
principles from my easy-to-understand, illus-
trated leasons—PRACTICE what you learn by
building, testing and experimenting with parts
I send—USE your knowledge to make EXTRA
money fixing ncighbors® Radios in spare time
while stil] learning ! From here it's a short step
to vour own full-time Radio Shop or & good
Radio job!

Future for Trained Men Is Bright
In Radio, Television, Electronics

It’s probably casier to get started in Radio
how than ever before, because the Radio Re-
pair Business is booming. Trained Radio Tech-
nicians also find profitable opportunities in
Police, Aviation, Marine Radio, Broadcasting,
Radio Manufacturing, Public Address work.
Think of even greater opportunitics as Tele-
viiion, FM, and many new, war-developed
Electronic devices become available to the pub-
licl Soon, there will be more Radio equipment
to install, operate, maintain and repair than
ever before in ail history! Get the facts on all
these opportunities. Send for FREE books now !

Find Qut What NRI Can Do for_ You

Mail Coupon fcr Sample Lesson, “Getting
Acquainted with Receiver Servicing,’* and my
FREE 64-page book. It's packed with facts
about Radio’s opportunities for you. Read the
details about my Course. Read letters from men
I trained, telling what they are doing. earn-
ing. See how quickly, easily you can gct start-
ed. No obligationl Just MATIL COUPON NOW
in an envelope or paste it on a penny postal.
J. E. SMITH, President, Dept. 7BX, National
Radio Institute, Pioncer Home Study Radio
School, Washington 9, D. C,

600D For Borw i FREE |

J. E. SMITH, President, Dept, 7BX

Natlonal Radlo Institute, Washington 9, D. C.

Without obligating me, mall your Sample Lesson mnd 64.page book,
EF. I am particularly finterested in the branch of Radio checked

below. (No ealeaman will call. Please write plainly.)

¢ ) My own Radle Service Busi- ( ) Operating  Broadcastiog
ness Station

Y | Trained
These Men

T Tadio
4 harg_
N ro.

JELEVISION
ELECTRONICS

€ ) Spare Time Radlo Servicin® () Industrinl Elcctronics

€ ) Service TcchniClan for Radio ( ) Public Address Systems
Stores or Faclory { ) Ship, Harbor, Gov't. Mil.

€ ) Aviation Radio tary Radio

(It you hove not declded wbich branch you prefer—mall coupon for

facts to help you declde.) 5

Chy.........ouvne - eraaieuaaans Zone......Statc. .. ...

Approved for Training Under Gl Bill
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National Union Announces an

for Service Engineers

HERE IT 15 AT LAST! The radio line thousands of
service engineers have been waiting for—yes, the
radio that has everything the service trade needs to
cash-in on today’s big pent-up new set demand.

And who else but National Union could provide
a merchandising plan for radio sets—so perfectly
fitted to the service engineer’s special needs?

For over 15 years National Union products,
plans and policies have been shaped for the exclu-
sive benefit of service dealers.

And now N.U. RADIO SETS are here—for the
same service men who have so long known and
used other N.U. products—and have found the
N.U. way-of doing business a better, more profit-
able one for ‘their special type of operations.

THE LINE—5S models, of which one 5-tube and one G-tube

| model are now ready; three others available in 90 days.

THE PRODUCT—Top quality throughout; precision-built
chassis; beautiful cabinets in modern designs.
PERFORMANCE—Thoroughly up-to-the-minute; N.U. sets
compare with the best in their class.

PRICES —Competitive with established brands. °
VOLUME REQUIREMENTS — None ! N.U. sets are not sold on
a franchise basis. Order whatever quantity you need.
DISTRIBUTION—Sold only through N.U. Distributors and
Service Dealers.

PRESENTATION MODEL No. G619.
6 Tubes. AC-DC. Tuned R.F. Stage. Super-
beterodyne Circutt. Loop Aerial. Automatic
Volume Control. Wluminated Slide-Rule Dial.
Standard American Broadcasts. Mahogany Ve-
neer All-Wood Table Cabinet, 13° x 84" x 6Y4",
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COMPANION MODEL No.571. 5 Tubes. AC-
DC. Superheterodyne Circuit. Buslt-in Antenna. Auto-
matic Volume Control. 2-Gang Air Condenser Tun-
ing. Wuminated Slide-Rule Dial. Standard American
Broadcasts. Walnut Veneer All-Wood Table Cabmﬂ
13%" x 7% x 8¥".

OTHER MODELS NOW BEING PLANNED

¢ A 3-Way (AC-DC-Battery) Portable Model.

¢ A Combination Table Model Radio-Phonograph with
Auvtomatic Record Changer.

® A 6-Tube Battery-Powered Farm Radio Table Model,

Here, for the first time, is a practical post-war radio
line for the service engineer to handle—a group
of fine modern radio sets—but above 4/l a proven
merchandising plan which fis. Ask your N.U.
Distributor for the complete facts today !

NATIONAL UNION RADIO CORPORATION, NEWARK 2, N. 4.

~Transmiiting, Cathode Ray, Recelving, Special Purpose Tubes * Condensers » Volume Controls * Phototubes
Pansl I.ump: . Flashllpm Bulbs « Radio Sets « Auto Vibrators » Ballaslts » Balteries
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" PHOTOFACT FOLDERS

analyze all post-war

RECORD CHANGERS! ¢

Post-war radio is barely a year
old, but already there are 40
different record changers on
the market. Do you know who
makes them? How they oper-
ate? How to service them in
case of breakdown? Do you
know where you can get up-
to-the-minute results of -life
tests that are now being run?
This vital information now
becomes a regular PHOTOFACT
FOLDER Service at no Extra
Cost to You! Clear-cut
photographs, exclusive big line
drawings, parts lists, opera-
tion details, trouble-cause-and-
remedy charts, tell you every-
thing you need to know to do
a workmanlike job—help you
do twice as many repair
Jjobs a day. )
PHOTOFACT FOLDERS save
valuable time in many other
ways. They make it easy to

*Trade Mark Reg.
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diagnose trouble, hunt defec-
tive parts, make adequate re-

placements in all the latest.

radios, phonographs, record
changers, recorders, communi-
cation systems and power am-
plifiers. Data and photographs

"are made from actual examina-
tions of instruments—not from
reprinted or copied informa-
tion.

The cost? Only $1.50 for
each set of 40 folders.Actually
they cost you nothing, for
they pay for themselves over
and over again in time saved.
Over 25,000 radio service en-
gineers now use and depend
upon PHOTOFACT FOLDERS.

- Why let service problems

stump you? PHOTOFACT
FoLDERS help you lick every
one of them! See your nearest
distributor or use the con-
venient coupon.

~

ew! Exclusive!
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PUBLICATIOMN DATES:

S5el No. 1]
el No, 02 .

Cut this cut end MAIL IT TO YOUR DIS.
TRIBUTOR. If you do not know his name
and address, send it directly to Howard W.
 Sams & Co., Inc., 2924 East Washington
Street, Indianapolis 6, Indiana, and we will
see that your necarest distributor geta it. In
Canada, write to A. C. SIMMONDS & SONS,

301 King Street East,
Canadian Price, $1.75.

January 10
January 23

Toronto, Ontario.

PLEASE PRINT

Send Vol. 2,
Set No. 12

Send me Volume I (including Sets Nos.
1 to 10) with De Luxe Binder, $18.39.
Individual Sets Nos.

[[] send me a De Luxe Binder (at $3.39)
My (check) (money ordér) {(cash) for

Send Vol. 2,
Set No. 11

1 to 10, $1.50 each.

is encloeed.
(If you send cash, be sure to use registered
mail.) =
Nama
Address
City Zone____State

Company Name

My Distributor’s Name

City.

RADIO-CRAFT
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FEBRUARY,
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successful careers b

to lear

The Book That Makes It
Easy to Learn at Home

w

The Fascinating Story

i\.s HOW RADIO
GREW UP

. and of the men
who helped it grow.

”’”! No story of scien-
J”‘r tific progress is more
, exciting .than this
one. None has ever
been told in 'a more
interesting way than Donald McNicol’s
RADIO’S CONQUEST OF SPACE now
being offered for the first time. It is the
story of men—amateurs, tinkerers and
famous scientists—who wrenched from
the Universe one of its greatest secrets,
It tells what they did and how they did
it in piecing the gigantic Radio jigsaw
puzzle together. RADIO’S CONQUEST
OF SPACE is not only 2 book to be
read for fun. Equally important, you'll
find in it 2 wealth of background knowl-
edge invaluable to all radio men and ex-
perimenters. Contains 347 pages and
dozens of illustrations. Only $4 com-
plete. Use coupon.
J

ALFRED A. GHIRARDI
the man who has started
thousands of students on

Ing Radlo-Electronies easy
n.

’LL HELP YOU TO
EQUIPMENT EVER

A FEW

No matter what part of ELECTRONICS-RADIO-
TELEVISION work you plan to enter, a knowledge
of basic fundamentals is absolutely essential. Ghir-
ardi’s world-famous 972-page "RADIO PHYSICS
COURSE gives exactly the training you neced—at a
Price you can afford to pay?! If brokoen into “‘course”
form and sent ws monthly lessons, you'd regard it
as o bargain at $50 or more! Instead, you buy it
for only $5—-and you progress ns fast as spare
reading time permits. Many have completed it in
only a few wceeks! Actually, this big, 4 lb. book
has given more beginners their start in Radio-Elec-
tronies than any other book or coursel

Ghirardi’s RADIO PHYSICS COURSE starts your
training at the very beginming—with Basic Elec-
tricity. Then it takes you step by step through the
entire field of RADIO-ELECTRONICS-TELE-
VlSlON to the most modern developmen‘s Nothing
is emitted or condensed. Everything is explained as
simply as A-B-C. You can understand every word of
it without previous radio training of any kind. Ask
any Radio-Electronic man. He'll know the book—
because he probably trained from it himself! Get
started now in Radiol Get started right! Our

mants or T HIS Eroseerous ruture of THIS

< Ghirardi's COMPLETE BASIC RADIO-
ELECTRONIC TRAINING for beginners

for only $5 ($5.50 foreign).

5-DAY, MONEY-BACK GUARANTEE is your ab-
solute Protection. If you don't like RADIO PHYSICS

COURSE you don’t need to keep it. You cannot losel

NO PREVIOUS TRAINING NEEDED

34 Big Courses in One

Here are a few of the things about which RADIO
PHYSICS COURSE teaches you:

Sound. Speech. Musio

. Etectronh Theory

Elactrlc Current
Electrie Cireuits
Reslstance

Batteries
Elactromagnetism
Elettromag-Induetion
Condensers, Colts
Alternatind Currents
Transformers

Fiiters

Measuring 1nstruments
Radlo Waves
Vacuum Tubes

Detector & Amplifier
Tube_Action
Ra.dln-Freaucncy
Amplifiers .
Superhaterodynes
Audlo Amplifiers
Power Supplies
oud Speakers
Auto & Aijreraft Radio
Aviatiorr Radio
Publle Address Systems
Phototubes. Cathode
Ray Tubes
Sound Pletures
Television. ete.. ote.

RAbIO PHYSICS COURSE is more widely used for home

study and was more widely used for Signal Corps and Navy
wartime training than any other book of its kind.

only £5 complel

Plains every detall of

LELECTRIC MOTOR REPAIR ex.

Covers a-¢ and d-c motors. synchro- .
nous  motors  and  generators  and
BOTH mechanical and olectrical con-
trol systems. Quick reference guldes
show exactly how to handle specific

s,
Based on what can bo learmed.from

LEARN ELECTRIC MOTOR REPAIR!

Train for Blg Pay in Field That Isn’t Crowded
—Just the Thing for Radilo Men

There’s big money in motor repair
work! DI'rlces are good. The fleld is
not crowded. The home ahpliance re-
palr business is a vast one and motor
sorvice is a highly important part of
it. ELECTRIC MOTOR REPAIR by
Robert Rosenberg IS the book that
will traln yoy te:nslly and quickly—for

yourself

this. big book alone. you can traln
quickly for FROFITABLE
motor repalr service. ldeal for be-
Unexcelled-_for aclual bench
use In Lusy shops. Every type of work
Is demonstrated VISUALLY by more
than 900 easity-understood diagrams.
Unique Duo-Splral Binding arrange-
ment divides book into two sections.
BOTH text and related Dictures can
motor trouble be seen AT THE
diagnosing, repalr  and

SAME TIME. Lies

rewinding. open flat on the bench while you work.

Contains
plete.

full days.
satisfied, n  book
money will be cheetrfull? refunded.

NEW - DIFFERENT - EASY TO UNDERSTAND

GHIRARDI TRAINING TO SAVE YOU

580 Dpages. Only $5 com-

Send coupon _now. Practico from
ELECTRIC MOTOR REPAIR for 5
Then, {f not more than

to us and your

LEARN EASIER, BETTER, FASTER




REPAIR ANY RADIO-ELECTRONIC

MADE ... AND GUARANTEE TO REFUND EVERY CENT OF j
, YOUR MONEY IN FIVE DAYS IF YOU'RE NOT/SATISFIED o

THIS 4% LB. HANDBOOK SHOWS EXACTLY How P
TO REPAIR OVER 4,800 RECEIVER MODELS

A Definite, Dependable Guide for Didgnosing, Locating and

Repairing the Common Troubles in Almost Every Receiver Ever Made
GHIRARDI TELLS YOU WHAT TO DO—EXACTLY HOW TO DO IT

‘Whether you repair radios for a living or work
with them only occasionally, Ghirardi’'s RADIO
‘'TROUBLESHOOTER'S HANDBOQQK will help
you do the jobs better AND TWICE AS FAST.
Eliminates useless testing! Saves time—helps you
make more money! When a receiver comes in for
repairs, simply turn to the 404-page Case History
section, Look up the notes on that make and
model. Chances are you'll find EXACTLY the
information you require. The Handbook tells what
the trouble is—how to remedy it. Ideal for train-
ing and speeding up the work of new service help-
.ers—handling tough jobs in half the usual time—
repairing cheap sets rapidly.

NOT A “STUDY' BOOK

The tabulations on hundreds of additional Pages
give you invaluable data on Color Codes, Tubes,
I-F alignment and transformer troubles, tube sub-
.Btitutions, etc., and the literally dozens of charts,
_graphs, diagrams, data and helpful hints will save
.you money every day you use them!

“Thanks to Ghirardi’s Handbook, I repaired my

radio in one hour after it had been returned as
‘unrepairable’ from a local shop,” writes J. L.
Fizzell, Kansas City, Mo.

“I would not take ten times the
price my Handbook cost me,” says
C. E. Daniels of Florida.

‘‘Started to work for me the
first day I bought it. The Case
Histories take you right to
the trouble and save head-
aches and hours of testing,”
says Julius Siske, Jr., Cur-
tis Bay, Maryland.

Ghirardi’s big Tlandbook weighs 415
Ibs., containd 749 bIE manual-size
DPakes. Only 85 complete—on our 5-
Day Money-Back Guarantee offer!

STOP GUESSING MISTER!

Don’t gueas! Don’t waste time!
Turn to Ghirardi’a big Radio
Trouhleshooter’'s Handbook—let
it tell you in a jiffy WHAT to do
and HOW te do it. ‘

complete
(see money-saving
offer in coupon)

<

radlo repair work.

Only $5 complete

GET A COMPLETE MODERN Professional SERVICE
TRAINING . . . . at Home Without an Instructor

Now, as never before. the eall Is
foor PROFESSIONALLY
TRAINED men who really KNOW

A. A. Ghirardi's MODERN RADIO
SERVICING is the finest, most com-
plete instruction book on Radio-Elec-
tronic service work for either the nov-
ice or the professional serviceman—
bar none! Actually, it gives a COM-
PLETE MODERN EDUCATION in
truly professional service work of the
kind that will be your “Open Sesamel”’
to the real opportunities in Radio-Elec-
tronic servicing springing up on every
side. Remember! The call is now, for
HIGHLY TRAINED men having a broad
knowledge of modern test equipment and
testing . techniques—NOT for “screw-

RADIO SERVICING is a complete serv-
icing course from A to Z. Used for ref-
erence, it is an invaluable refresher
course on any type of work that puzzles
you. Explains all types of test instru-
ments used in Radio-Electronic service
work—also how, when, why and where
to use each one; how to make prelim-
inary trouble checks and perform cir-
cuit analysis; how to repair or replace
parts or make substitutions—and liter-
ally hundreds of additional subjects, in-
cluding How to Start and Operate a Suc-
cessful Service Business of Your Own.
1300 pages, 706 clear illustrations, 720

{See monay-saving offer in coupon)

‘START A SERVICE BUSINESS . ..
OR, GET A BETTER-PAYING JOB!

There's a real future for you
in servicing—and A. A. Ghir-
ardi's MODERN RADIO
SERVICING is just the book to
-start you on it without delay.
And remember: Radio itself
-only represents the beginning
of this big book’s usefulness to
you. What it teaches you about
Radio Servicing. Test Instra-
ments and Modern Scientific
‘Technical Procedure is exactly
the training you need to fit you
to “grow up” with the fast-ex-
randing Elcetroni¢s profession
in all of its servicing phases,

TIME &

Mail coupon

The amount of Radio and Elec-
tronic. equipment that will be
manufactured and sold both io
industry and the bublic within
the next few years will be tre-
mendous. All of it must be
serviced—and there’]ll be rich
rewards for competently trained
men who can fill the bill!

MODERN RADIO SERVIC-
ING gives you real Professional
service training—complete in
every respect—easy to under-
stand-—and priced at only 35
complete !

driver” mechanics of limited technical
understanding!
Read from the beginning, MODERN

self-test review questions.

FIVE DAY
UNRESTRICTED i
7
v Dept. RC-2 -

} MURRAY HILL BOOKS, IYn:rl'( 16, N. Y. c. 0. D. {n '

232 Madison Ave., New for books eheeked: ‘:;.ﬂyclr:‘eunr% tiie books for g
' {3 Enclosed flad hi amount plus postage, |‘1“ :-‘::m:cd?vcm. By
B SN UL Mbney within 5 aays 1T mob (0 ¥ TROUBLESHOOTER'S 1.

T

e ] 3 foreign)
C HANDBOOK. S.xoéh.nbélp‘lm

@ O RADIO PHYSICS COURSE ) tLECTRIC MOT ]
$5 ($5.50 foreign) £3 (£330 é“s‘aa’h‘is'{ oF SPACE "
¥ RADLO'S
' 00 MODERN RADIO SERVICING a gt (3133 fur(‘l!“)‘i . o Trouble-
1 $5 ($3.50 forellm)o BINATION OFFER: .\iodcl;grﬁiéra‘()lio Servicin 1
M .30
e S e — )

Name

Address

City & Dist. No. .....-o-

H
RVICING at the l'v
Combln:tinn-prlce of
T two (§10.50 forsign).

today!l




each carrying
are ready to

Three big stores.
tremendous stocks,

LB
PUBLIC ADDRES® * " yRPOSE
evERy NEED ANV

No matter what your public ad-
dress needs may be, Newark has
the outfit that will do the job

0
suiLp YOUR
ELECTRONICS pEV!

With Newark's kits and parts you

can easily build radio receivers,

serve you with tools, replece- for you. Al the well known,
ment pa-r‘is. test equipment, S'e“ sfan}ard n'!alles are carried in transmitters, amplifiers, o
or anything else you need. Wire, stock. Delivery s fast and de- )

pendable . . . in New York and other exciting radio and elec-

write or telephone if you can't
visit one of our stores. \f you can
visit with us you'll find our trained
staff of tremendous help to you-

SERVICE l

Mail orders are shipped the same
day they are received. You don't
have o wait when you buy from
Newark. On special inquiries, we
give you full information, prices
and delivery datfes promptly.
Newark will give you service that
will help you serve your customers
better.

——

Chicago we maintain our OWn
delivery system . - - for out-of-
jown customers we ship orders
the same day they are receivea.

All our stores are staffed by
trained men whe know public
address needs and can help you
select the outfit that will best
serve your purpose. If your needs
are unusual, they know how to
make up special combinations to
satisfy them efficiently.

If you can, visit one of our
stores. If you can't come to see
us, write, phone or telegraph and
your inquiry will be answere
promptl and fully. Newark has
the stock, Newark. has the 'know
how', Newark can help you.

tronics devices.
e o ©
Make a good radio receiver
for yourself or 2 fine record
player with automatic changer at
tremendous savings. You can cone
struct these and many other radio
and electronics devices easily.
Our men know how to make them
and will gladly show you if you
can visit one of our stores—or

will explain clearly by mail.

e —

f ;(li: GOOD BUYS AND A GOOD TIME . W ,
| VISIT OUR BIG BARGAIN COUNTERs RITE FOR OUR BIG BARGAIN BULLE
: I:':si; l:’igdb;rgain counters in all our st § IISTING THE LATEST AVAILABLE TIN
cade H s stores,
e cvantities :o:nsr:':ll’l‘ ';Peaccllul items available MAIL ORDERS FILLED FROM Magazin . EQUIPMENT
war-time sets, new small gad Tertie Mamialous  EITHER N. Y. OR CHICAGO them ines are printed months before
fun with . . . all sorfsgofg:’s you can have and a s‘:ch Cl’!ange. new ﬂ’\ings are dZOUI o
3 ::::: ’oand sgecial things yo:"ﬁ |, ) abou:"“*:e- so we give you the very Iah:s: :Ped
3 see. Come in, look around | NEW ¥El | oewant” thingl 9 o nd
f YORK in radio and

electronics in our Big Bargai
in

and ask all the questions you i
j Bulletin. Send for your copy te
5

wish. Come in oft .
a wonderful time. op: woulll hev

D7/ CHICAGO

| 24250 W Ssh 5
New Yerk 19,0 Y

4 33w Wadion | @
Midhion Si day and know all about the latest
3

Elﬂ:TﬂlE COMPANY, (“"h - equipment first,

C. Stores: 45 se: 242 W. 55th Y. 19
1 J h
N.Y.C. IS W. 45th St. & 212 Fulton St. Offices & Warehouse: 242
St. N.Y.

When writing

— TS o ; address Depf F4 | 1
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Prepared by SYLVANIA ELECTRIC PRODUCTS INC., Empormm, Pa.

1947

ON

DEVICE NOW USED BY RADIO SERVICEMEN
FOR GREAT VARIETY OF TESTS

“Electrical Measurements Made Easy Wit_h_ _N_gw Sylvania Unit!

The

SYLVANIA Poly (MULTI-PURPOSE) Meter

iz

Radio servicemen now can use the
new Sylvania Poly (muLTI-PUR-
POSE) Meter type 134 to facilitate
a multitude of clectronic measure-
ments and tests,

This product of Sylvania Re-
search is stabilized against errors
due to voltage variations or gas
current in tubes. All accessories 1n-
cluded. See your Sylvania Dis-
tributor.

CHARACTERISTICS AND
SPECIAL FEATURES

Tests audio, A.C. and R.F. voltages
from 20 cps to 300 mc through use
of proximity fuze-type tube built

into handy probe. Full scale range
of 3, 10, 30, 100, 300.

Ve — e —

Measures D.C, from .1 to 1,000
volts in full scale ranges of 3, 10,
30, 100, 300, 1,000.

Measures D.C. current from .1
milliampere to 10 amperes in full
scale ranges of 3, 10, 30, 100, 300,
1,000 mllllamperes and 10 amperes.

Mecasures resistance from 1, ohm
to 1,000 megohms in full scale
ranges of 1,000, 10,000, 100,000
obms and 1, 10, 1,000 megohms.

ACCURACY

D.C. ranges =3% of full scale.

A.C. ranges 5% of full scale up to
30 volts and 7% above 30 volts.

R.F. ranges ~5% of full scale up to
10 volts; £7% from 10-100 volts;
*10% on 300 volt range.

Obms =6% to the left of Y4 scale;
*13% to the left of 34 scale.
Current £3% of full scale on all
but 10 ampere scale which pro-

vides £5% of full scale.

INPUT IMPEDANCES

R.F. ranges—2.7 megohms resist-
ance shunted by approximately
3 mmf. capaecity.

A.C. ranges—2.7 megohms resist-
ance shunted by approximately
40 mmf. capacity.

D.C. ranges—16 megohms resist-
ance.
Remember the Sylvania Polv

(MULTI-PURPOSE) Meter type 134 is
beautifully styled, compactly de-
signed and ecasily read.

I- [ / ", N
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2500 WVDC, over §50,00 in 537!
pcnl..................... L4
el =HTngte == l

1 KW. MODULATION TRANS.
We hove a real value in a modulation trans.
former. This iteam, maode by RCA to broodcast
specifications, is conservatively roted ot 550 W
audio to modulate that new KW cig. Primary
impadance for clois B tubes up to 10,000
ohms plate lo plate, secondary rated at 450
MA_1:) Ratio. Third winding moduates screens
vp o B0 MA current.

Reolly rugged conslruction, with flath-over
g9p1 on @ Mycalex terminol board. Due to the
fine lamination, this transtormer will s 95
:tal talk baock at 1 KW. Weughi 19

I3,

Tuning unit BC 375. Approx. 85 MMFD cond,,
coils, RF chokes, digls, o111d. mica condensers

SCR -522-100-156 MC receiver and
transmitter with 18 tubes.
Price New Price Used

8595 3397

- »—-*'\_‘,_‘

pow

.Dy
pudorlayV, ov!pui 500 VDC
at 160 MA, mounted on box with circuit

breakers, relays, interference $O

flter and two 10 ff. cables. 9 1

U. 5. Govt. vahn.....‘,... i
9 30 MC IF transformer in 1quare

cluminum con, silver slugged }

29¢ l

tuned,
Mica copacitator 002
MFD 3000 WYDC 89‘

U ————

WEWEE RADPIE GO

5249 .GRAND RIVER DETROIT 8, MICHIGAN

- Thordarson plate transformer

bt i e o iy

G VALUES

AVIN

o st P, st

)L.S—/
on Radio and

Eleciromc Equipment

1000 V PLATESUPPLY

Thordarson TABOO3 2H-7H
550 MA swing choke, size
44" a5V x SVA", 1qlore
black crockle case,

55’.3

T47105. 1185V eachiide of
center ot 300 MA Topped at
300 V cachide af center, alio
215 V ot 55 MA bios. 6" & 57
& 71" in vavore groy, CHT
tvoa cose. 13

9 &

Wastinghoute meter, 0.1

MA movement, 2° round
case, scole colibroted
0-140 and 0-500, Includes
mounting hardware,

32'.5

each side,

530.3

Western Electric meter, 4°
round, xerocenter,0- Y2 MA

Hi-voltage coadaenjer,
MFD, 4000 V, hermatically
sealed in oluminum cam

475

52’.3

Waitinghouse meter,
RE amps, 27

The id

PHOTO FLASH TUBE
High speed photo flash tube, 12,000,000 lumens
light output. Stops all action. Ignition coil inclvded
on back of bulb. 10,000 flashes. Diagrams turs

SELSYN
MOTORS

eol way of in.

dicating the position
of rotary beoms,
wind indicotor, eic.
line cord ond in-
struetions for 110
VAC operation fufe
aisthéd,

2 for

$ 39.5

nished on request. Your cost $ 098
oaly.. .. 8 .

RA4/ARR-3 . High frequenty rerelver. Patterned after
3-30A by Hallicrafters. Receives FM and AM signals in the spec.
teum between 28 and 145 megecydes. Circvit has 14 tvbes inclvding
voltage reguiator for high frequency oicillator, Has twa potition
selectivity conirol. Contains no intersal power supply. Hos azorn tubes
RF, QOsc, and Miner. Complete with
components for power supply including
traniformer, choke, filter condensers, and
rectifier fube .iuiiaiiiiian terasaste

hitg for’5 9,‘ o Bulleti

/, :

o e et e e e ——

IF transformer, mounted in aluminum
3 shield can, 1500 KC, with qir trimmer,

impedance coupled 95c

hype...ovve:

reaea

0-t
round cose,
internol thermocouple, in
ariginol bon. Includes
mounting hardware.

S

RLT
TUBE TESTER

® Tests oll tubes vp to 117 ¥
Tests thorts and leokages

Tests individval sections

Works on 90-125 V 60 cycle AC
Comes in portable cabinet came
plete with oll operating imtruce
tions.

PRICED
AT ONLY

497

Tronsmitter and Receiver. Has been
widely used on the 144 MC band.
Shlppmg wt. 100 Ibs. U, S, Govt.

S B ey s §1495

price, less tubes
and power frons-
former.caaaaes

$100%°

368BAS tvbe, A reol buy in a VHF door knob tube
thot will toke 30 W inpyt on all frequencies vp to
1500 MC. No sockel re-

quired. Priced ot small frac- $ 4’.’

tion of original comteseresns !

S EE L

20% ODEPOSIT REQUIRED ON ALL C, 0. D, ORDERS

_l
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NO

YOU DO EXPERIMENTS,
CONSTRUCTION,
TROUBLE-SHOOTING

1I’li shew you how to perform over 175 instructive Cx-
periments—how to build countless Radio Circuits.
You'll Jearn o new, fast way lo lest Radio Sets with-
out mig. Equipment.

| give you a fine, moving-coil type
Moter Instrument on Jewsl Bear-
ings—with parts for @ complete
Analyzer Circuit Continulty Tester.
You learn how to check and correct
Receiver defacts with professional
accurocy ond speed.

You'll gei” valuable experience
and proctice bullding this Sig-
nal Generator and myltl-purpose
Tester. Mokes a breeze out of
fixing Radlos and you don’t have
to spend money on owiside,
ready-made equipment,

Soldering, wirlng, cannecting
Radio parts . . . building circuits
with your own honds—you can’t
beat this method of [earning. When
you construct this Rectifier and Fil-
ter, Resistor and Condenser Tester,
etc., you get o really practical
slant on Radio that leads to a
money-making fulure.

SEND FOR THESE
FREE BOOKS

“How to Read Rodio Diagrams and Symbols”

RADIO-CRAFT

for

FEBRUARY,

8 816 KiTs oF RAD
Wi COMPLETE 6 TUBE ..

Here's a valuable ond wonderfully com- =’
plete new book which explains in simple
English how to read and understand any
Radio Set Diagram. Includes translation

Y of all Radio symbols. Send for this vol- ||

1

|

1

1
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SPRAYBERRY

RADIO TRAINING

GIVES YOU

10 EQUIPMENT

SUPER-
TERODYNE

RECEIVER

VICING

PRAETlEE

HERE'S THE LATEST, SIMPLEST wAY T0 A4
TRAIN at HOME for a GOOD LIVING

in RADIO-ELECTRONICS & TELEVISION

1 traln your. mind by putiing you 16" work with your
honds on a big 6-Tube Superheterodyne Receiver.
And, believe me, when you get busy with real
Radio Parts == B hig Kits of them == you reaily
LEARN Radio and leorn it RIGHTI You get the
practical stuff you need to be wseful in Radio, and
that's what It takes to make money. Yau den’t have
to worry cbout what to do with these 8 Kits of
Parts. Step by step, | show
you how fo bwild circuits,
fest, experiment, trouble-
shool. And you don't need
any previous experience. The
Sprayberry Course starils
right at the beginning of
Radio! You can't get lost!
Simplified lessons, coupled

with rea! '*Shop’* practics, makes overy subfecf
plain and easy to understand and rememher.

A BUSINESS OF YOUR OWN...
OR A GOOD RADIO jJOB

Soon alter you begin Sprayberry Training, 1'll send
you my sensational BUSINESS BUILDERS. You'll
find out how to get ond do neighborhood Radio
repair jobs for nlce profits and rich axperience
while Tearning. This sort of work can easily pave
the way for o Radio Service business of your owm.
But with Sprayberry Training, you're not fimited.
You can swing Into any one of the swifily expand-
ing branches of Radio-Electronics INCLUDING
Radio, Television, FM, Radar, Industrial Elec-
tronics. Ba wisel Decide now to become a fully
qualified "RADIO-ELECTRONICIAN. Get full detaiis
about my Training at once | Mail coupon below for:
my 2 big FREE Books.

| yme ot once! It's free! Along with it,
L1 will sand you ano'her Big Free book

SPRAYBERRY ACADEMY OF RADIO

F. L. Sprayberry, President, Room. 2027, Pueblo, Colorado

Please rush my FREE copies of "*Haw to MAKE MONEY in RADIO,
‘ELECTRONICS ond TELEVISION,'* ond '‘HOW to READ RADIO DiA-
GRAMS and SYMBOLS.*"

o

1947

‘Nom Age ... )
Address . =) S
City ... Lo SIAME s e
{Mail in envelope or pasts on penny postcord}
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RADIO-ELECTRONICS courses
of DeForest's Training, Inc.

recommended by the New
York Museum of Science
and Industry

DeForest’s Training Inc. wins Museum's Certificate of Merit for Home

Study and Residence courses. ..First school of its kind to be so

Enjoy Real
Movies at Home

Through the courses of
DeForest’s Training, Inc.,
you not only learn-by-doing
S®  and reading, but you also
have the use of a motion picture
projector and 12 reels of film. No
other course affords this oppor-
tunity to learn important Radio
fundamentals faster and easier
at home. DeForest’s Training,
- Inc., also includes instruction in
Motion Picture Sound Equip-
ment, FM_Radio and Television.

Says Course Is Worth Many Times Cost

‘I think the visual training part of your course is
‘tops’! I think your course is worth many times
more than what you actually charge for it. I truly
Jbelieve this is the field to get into for any man
interested in a real future and the welfare of his
family’s peace and security.”

HaroLD J. ELLIOTT_.
701 Miller Avenue., Ann Arbor, Michigan

DeFOREST'S

TRAINING, INC.

CHICAGO, ILLINOIS

RADIO-CRAFT for FEBRUARY, 1947

honored

ELLERY L. PLOTTS
Nationally Known Radio
Station Consuiting Engineer

Nationally Known Radio Engineer
Endorses DeForest’s Training, Inc.

“The Home Study course of DeForest’s Training, Inc., is a
short cut to the fascinating and profitable field of Radio and
Electronics,’” says Ellery L. Plotts, nationally known radio
station consulting engineer and former special research asso-
ciate at Harvard University's Radio Research Laboratories.

“Now is the time . . . to prepare to enter the field of Radio
and Electronics . . . No greater opportunity is afforded the
high school student . . . the war veteran . . . or the man who
wants to make more money,”” says Ellery L. Plotts, nationally
known radio station consulting engineer and former special
research associate at Harvard -University’s Radio Research
Laboratories.

“Investigation reveals that these DeForest's Training, Inc.,
courses are as modern as they are thorough. Each home study
student has the use of a motion picture projector, which gives
advantages heretofore unknown in home study training. The
comprehensive kits of Radio parts are unusually valuable
inasmuch as. they enable a man to get practical, on-the-job
experience in his own home. Further study enables me to
highly recommend either the home study or resident course,”
says Ellery L. Plotts.

Choose This Selected Course for
Radio-Electronic Training

DeForest's Training, Inc., only, gets you off to a brighter
future by supplying “ALL 4’ of these major training benefits
AT HOME . .. (1) Learn-By-Seeing Movies, (2) Illustrated
Loose-Leaf Lessons, (3) Learn-By-Doing Radio Equipment
and (4) Employment Service.

8 Kits of quality Radio parts provide the practical expe-
rience you need . . . enabling you to build and operate SEVEN
different Radio Receivers, a Radio Telephone, Wireless
Microphone, Photo Electric Cell Devices and dozens of other
marvels in this Electric Age.

Get the complete facts now and see how quickly YOU
may gct started toward this field of outstanding opportunity.
Mail the coupon today.

WRITE TODAY FOR
FREE INFORMATION

DeFOREST'S TRAINING, INC.
2533-41 N. Ashland Ave., Dept. RC:D2
Chicago 14, lllinois, U. 5. A,

Send me your big book “VICTORY FOR.YOU,” showng
how I may make my start in:Radio-Electronics with
your modern home training plan. No obligation.

N A TTTC e s ] ek i G i G g e LA Gl W
;o (o b TN s S S it e S PR S\ oY T
City.. o aem e e aeaeONI€ o State.. ... ...

[ If under 16, check here for special information.
l [ If a discharged veteran of World War II, check here.




RELAYS I I o w A T T BC-60 TUNING UNITS $4.95

A. DPDT 10a

contacts, 116w/ I IR R g A s R i

cps  coil. They are all In NEW or very good
ALLIED $1.59 condition. When ordering specify fre-
quency range.

B. SPST ba, ‘

ac; 116v cont. d

2D R L Y . TRANSMITTING CONDENSERS
" rated 116v760 «rn.irrn. 139 RA.58-A Hi Cardmell Solit Stuier type
D, SPST latching relay -5 B H'-VOItoge Power supply ner * section. Speclal nilnll-

Ideal for breakdown insulation teating, or as & source Volt with .2” gpac’ng $9.95
of power for a puise transmitter. This unit supplics ohnson tﬂa 500D35, 500-
continyousty variable voltages betwoen 500 and 15,000 35 87 spacing.
tolts DC at 35 ma. A voitage Doubler eircult using (Llsv,ed at 11 75)..$4.75
two 705a rectifiers and two 1 mf condensers is em-
ployed, RMS ripple voltage at mazximum Dower I8
8%. THIS UNIT OPERATES FROM 115 v/60c

Variablo voltage Is obtained by means of a Varlac in SPEC|AL |TEMS

the primary cirfuit of the high voltage transformer.

made by Kurman. Clese

coil 116 V/60c; DCR 1500

ohms. Open_coil 115 vdc

10 ma; DCR 5000 ohms 2.95
E. DPST Telephone type;

2p, 1 cl; 1 epen; cont.

rating, b6a at b60v, coil

rating 3.6 ma (at 12K Size 18 217x17%7"529" deop. Net weight
ohms), 1000 vac. ...... 1.05° 314 1bs. "Thts undt sells for tho low price of D116 Sk ET S e R
F. DPDT Steatite insulated Hook.tp wire, stranded, 100 '{: 95
10 amp silvered contacts, . D Tt it B
made by Leach ........ 1.95 New SCR-274N Transmitters New Arc-5 Superhet Receivers Mycalex sirips, U"3U"X14%Y, ea. .10
G. SPDT Struthers = Dunn 25-watts CW; 15 watts phone. o - 12 for $1.00. Minimum order.. .60
sensitive keving relay, Tubes (included); 2—1625; iibes Hl&'&p %911%?'8_':,;’1',533‘0_0 ”GN:‘:;Ed
5 MA-DC Coil. 110v/60 1—1629; 1—1626; 1—6200 Ke. o (10 Do L TP R 5.95
cycles—2 Amp contacts.. 1.49 crystal. Range (specify frequen- A loading ¢oil, Heavy dut
cy desired) ; .5—8me; 8—1.3 mc; L A LTS SRTTpCILY
1.3—2.1 me; 4—b.3 me. Power: : g 34k AL
N ;‘:4_28 ; d‘l‘" Remfte control with ke - 550 ke Visor for 5' scﬂnes ey 7S
NEW USN dii'.a?n"otof “gs = e 5 $25-50 g il hmc%;? Bfimdmt' bﬂnId c]nusih bun.gn i
NAVY Modulator “unii (with tubes) trol box. ity Dot G e ¢
1—1625; 1—VR-150; : d y o 8- M | flon" soslotor ¥ =
1—1275% $12.00 & motor, rack, ntched Da r precision resistors,
MUDEL | T d """"" Al . shock mounts, and 8ll the nacessaly €133 'megs! Tawik nk bk s i 1.50
ransmitter ynamolor plugs. Tubes and sche- $32 50 Comnletaly n\mched chassis for
RAK-7 SHIP eXLER  c.iieiiiiiiianianes $16.00 matic sre included ..... Gt 2-inch scope, with some Sockets 1.50
RECEIYER | NEW POWER ONAR DETECTION
SUPPLY for OUND UNITY SILVER BUTTON
$69.95 LM-18 frea. |. MICA CONDENSERS
meter. Output: Ideal for detecting underwater sounds, (Erlo/
15 ke to 600 kc. 6-tube receiver 200 v @ 20 fuch as fish swimming fn schools, with- 175 188“‘8'5 El"e Cenl.&:llb)
with: AVC-Band pass filter-Au- ma; 18 v. @ fn 3 15 mile arca. Using a Rochelle 185 mm vdc, each 05

2 salt crystal. which 18 about 1000 times
600 inl‘ Input: more gensltive than quartz, as the active
106-125 v. @ unit the Bound ig transhitted up & 60

dio filter — Noise limiter — Pre- i am? e e L LS b
cision - tuning with a Vernijer

dial—Voltage regulated power 60 cps; 260 ft. length of cable. It is completely en-
supply, with three tubes, for 60 ma; 27.6 W, closed in & solid rubber sheath. This SELSYN MOTORS
evele, 115 volts. Can be battery type 84 rectifier tube; shock sound detector was ofiglnally used in 115 vac (60 cps) size 5G. New! Ideal
operated, Complete with spare mounted. Complete with input gggﬁz;e‘mz: cfou%lad{;;dlnwlgli‘; for remote control, or for $7
g:;tsi:;x ;v;;ﬁhmz 78 lbs., tubes :}:gu%\:iput plugs, mbesi 4.75 S va]slﬁlblle sppiications. 59 95 G0 HEE L7 gocoees 720
) . eresusne 2k for -
TRANSFORMERS WAVE GUIDE PARTS OIL FILLED CONDENSERS
AMBETRAN PLATE MAGNETRONS!! Type 2J32 R By R e Rt I
a TRANSFORMER! 115 v- (JAN.) just released. The 2J32 is 4000 mf 30 vde .. 225 Imf 1000 vdc .... .80
4 60 evcle primary. 6200 gss:czaegoswklo cm. kopel'ii\tlon Rat~ ; m; 330 vgc o % m!’ 11%%% vdé: 1'58
volt-ct-700 mil fecondary. a w peak pulse power. m vdo .. m vade
Stze 117z14%z10". $39.95 Complete  information supplied. 1 mr 00 vae 3 B0 350 wesiono 95
4 WAVE RECTIFICA- Brand newo pucked in | { g dig v L £ bt . o
TION TRANSFORMER cartons. The 2J32 is 3 mr 600 v‘::lccpyr o 7’u-u:nlvo. 8
115v-60¢ / 3200v @ 150 listed at $20 4 m¢? 600 vde pyr ‘mf vdo
mils. MADE BY KEN- OUR RICE .$25.00 6 mf 600 vde pyr (Lm 825 00) ... 595
RON] B lifdd i dbans $7.25 3J31's  just received. G.E. Pyranol 23849 1 mf-500C0v List 827 ...... $5.85
g tron C-D TC-50010 1me S000ve(list $30) .......... 4.50
CHOKES One cm. magne 0 .
listed at $95.00 G.E. 14F191 . 10.000v :
12hy.12 by @ 150 ma., 1§ amp. rat- OUR PRICE. -.820.00 | Sitaf somv on temise | s30)
IR EACH] DTN & s hejin dbget 55 b s - oaie $4.25 KLYSTRON oscillator tubes 2K28/7282b  § '~~~ *~ """t
lsbhy.l@ﬂ' 165 map 200 ohms DCR made oY desifr:’ed éor d3 lt:m Epmtiozl-sé‘tgeo\z- =
y Jefferson. DY *o=re T gum iy T X packed individuall is al 3
59 Ty @ 100 ma 850 ohms DCR made o T e L, T il 7.75 TUBE SPECIALS
by Jefferson. Price ... ..conevenveiars 2.00 1B24 TR t,ube (3 ecm) 2.98 Tube Type Approx. Llst Your Cost
26 hy @ 800 ma stud and terminals Duplexer using 1B24 ........... 000000 10.00 $BPI $15.00 $3.95
atIRbattiomlEl:l. . oY il e e e s 5.95 306nc oscxallamaamphﬁsr with 2 GA?dQ. ggl;ll 2'388 z.g;
723ab, aveguide input, xtal de- 20. 4
AUDIO TRANSFORMER, s 5CP1 45.00 495
MODULATORS, ETC. With BACT'S ... ooieisiinannns 10.00 | 3CP7 48.00 6.00
, Fellig e e = 3 With 6ACT's 723ab and INZ1. . .. 1650 | 3FEL B0 NI
M?:Ilu‘?\té?)'{v xfmy: typica or ..?51.35 Thermistor Beads (D-170396). ftl:; use g.gr'z qa.gg :al.gg
Modulation xfmr: 807 o pr 80T's ... . 135 DL S e 8724 750 745
Modulation xfmr: pr. 811's to 813 .... 5.00 coe;rtalnel‘ﬂ 95 T05A 22.50 8.75
Audio outpat transformer Split pri. 1500 | SO SE oot oe ot gg{B-WH lgggg 50.00
OHMS each side. Sccondary imped- $ CM WAVE GUIDE SECTIONS S0 8 9%-.3‘53
‘1’339 git&hzﬂztgeunt?er-tODped -6:1 ratio. £7.50 Slher1 Plntgdh Nu;xl-)ow]') l?ndnd Iz:irtehcuoml Cou- 121?; l,!gg
ceeaesa ST plers with a rop g
Line to Voice ¢oil transformer. Pri 600 A. Straight wave gulde section € ..S 395
hms. 1200° t volt .... 115 B. 15* bend in wave guide 157 ... . 8ockots for SCP1, 5BP1. 3BPl., T05a. 829. and 723
ohms Sec 6 chms 00" Test v C 30 b::d in :“.e g\;xld: 16” ton L .75 A/B tubes ..........0n o o BB o o o R ‘ 85 ea.
2 9900"‘ l;)em‘i‘l l{; mel A long o 8.50 B.29 COMPUTER A IFIE! ing &
. mler.  Ldekess ddand Rl . 5 R AMPLIFIER, containin LJANBSNT
Sungamo Mica Condensers = SECTIONS . amplifier tubes. 1—8x5 GT, S-reloys. g-neon ¢lsow.
F8L 0003 mfd 8000V list | B 2% foot stiver plated with 907 Dend (27 [ fampe. combletely wired ampitfler clrcutt with many
28100] AVl bdi apeni . Les $3.75 F. 150° bend with 90° twist 3%” radius components. This fine: amplificr wes designed for
F3L 0015 mfd 8300V list @ 2\,;'rllt.h pre;ﬂurmnx nlppllad nm:hc‘c;mxtcwplcr 3.95 :’“’ with romote.controlled funs. This buy selle
S TIRGOR e e 56 s fraveni g e 4.00 foot 3 cm wave guides choke o cover 2.95 G R R v..:$9.98
Solar type SX 0015 mf 3000V list $9.95 .75 H 5’“,‘3{‘3 em wave gulde ';',;ifo}{ ‘per foot 1.95 POWER SUPPLY for AN/APS-10, using 3.6x5 GT's,
Sangamo G-4 .004 mf 20kv list $110. 00 25.50 J. Feed Horm 8 cm 3.50 and 1-9008, complete with 6 chokes, 1 power trans-
Sangamo G-3 .006 mf 10kv list $87.50.. 19.50 Send for List former, and fIter cOMdenEerf- - . . ..., .cxea.s $4.50
All mmhandise guaranteed, Mall orders promptly fMiled. All prices F.0.B.
Ohmite Wire-Wound Rheostats New York City. Send Money Order or Check. Shipping tharges sent C.0.D. XTAL F"-TER
(e 18 o B B MMUNICATIONS
Mode] H 125 Ohms 25 Watt.. 98 Co & égsgr?.y“ﬁles%?nrt Io: lz-ﬁis};’
Aodel Y 1800 Ohms 50 Watt ... .25 Crystal incl a 0.
Model K 3000 Ohms 100 Watt.. 1.98 ] ud
g:ge} 1{; 2\)02 Ohms 150 Watt. . %%g ® $6 95
ol IN 22 wall ... . 3 -

Yoasi B 1200 Ohms 35" Waid | 275 111-C LIBERTY STREEY, WH 4-7658, NEW YORK CITY 7, N.Y.

12 RADIO-CRAFT for FEBRUARY, 1947



MODERN RADIO
EQUIPMENT FOR YOU
TO USE AND KEEP

The very sssence of National Shop Method
Home Training Is EXPERIENCE. You gat
actual experlenca by working with modern
Radlo and Eleetronie euulpment—bullding
many types of circults. You may build a
fine, long distance MODERN SUPERHET-
ERODYNE. slgnal generator, miniature
radlo transmlitter, audio osclllator, ete.—
many other standard aotual operating
pleces of equipment—conduct cethode ray
and other experiments. This practical work
advances with your tralning—YOU LEARN
BY DOING!

APPROVED FOR
UNDRER G) BILL

L

(¥#" ELECTRON

ICS AND

TELEVISIONNOW/

Modern Radio —FM Broadcast and Reception —
Television — Industrial Electronics; Power,
Control, Communications — new equipment
and methods demand new technical ability and
experience. Keep up to date with the latest.

Shop Method Home Training

By a Real Established Resident School

with its own FM Studios, Shops and
Laboratories.

TRAIN WITH ADVANCED
TECHNIQUE

The Bood jobs in Radlo Electronics
now go to the men who are equlpped to
handle them. It takes training and ex»
perlonce. National Schools, one of tha
oldest and largest trade schools in the
country, makes it possible for You to
get this treining right in ¥Your own
home IN YOUR SPARE TIME.

National maintaing modern resldent
training Studios, Shobs and Labora-
torles where instructors and engineers
are working constantly to improve
training methods. SHOP METHOD
HOME TRAINING is a loglcal eXten-
sion of this dractical system.

A FRER losson that shows You how
practical and systematio this new trains
ing method 15 will be sent you without
obligation. You may keeD and use this
lesson to L¥ove to yoursell just how
practical Nationsl Training reslly is,

Get one of the many NEW JOBS
that demand new techniQues and meth-
ods in Modern Radlo. Get your share of
the NEW BUSBINESS that servicing
tho new sets and equlpment damands.
Experts agrec that Radlo, Television
and Electronics present opportunities

TRAINING

Natlonal Shod Method Home

have established records In
their favorite Radio. Televi-
slon. or other branches of

I'm

Electroniecs.

From 0. K. Ivey,
Washington,
D. C.. comes this
endorsement: ‘I
betleve Nattonal
offers the best
course to be had
-+« Keep up the good work ™

Josenh Michel,
Jr., Granite City,
Ilinots, writes:
“1 am _enthused
with National
training. 1 am
now earning $225

Here's & state-

See What Nutionul Training
Has Done For These Men

Cliffor@ Hannah,

Tralning wins good jobs. In- Portage La Prai-
dependence and security. Take rie. Manitoba.
the word of National men who Canada, writes:

“‘My training has
brought results s

another ralsa thanks to Na-
tional's sncouragement and
-thorough training.””

in line for

much greater than ever beforel

Radlo 1s expanding with far-reach-
ing improvements inrreception. Ne one
knows yet how grest the Television
market will be, Electronles will touch
slmost every walk of life—in industry
and in the home.

TURN YOUR INTEREST IN
RADIO INTO A CAREER THAT
WILL ASSURE YOU SBUCCESS AND
BECURITY.

FIND OUT WHAT NATIONAL
TRAINING CAN DO FOR YOU

Where do you stand today In mod-
ern Industrial progress? What does the
future hold for sou? You owe it to
yourself o investigate this opbortu-
nity. With Natlonal Trainlng YOU
QET AHEAD FAST—jy0u may step
into & good position or start a busle
ness of your own. with Ilttie capital,
&ven before you complete your Natlonal

ourse.

Flt vourself for a carcer of inde-
pendence, good earnings. success and
security In one of the fastest growing
fle)ds tn industry. For full information,
Just aend Four name and address on the
coupon and mail tt TODAY.

Get This Book
FREE

This big book presents the
facts about the field of Elec-
tronles and your opportunilties
In It together with full Infor-
mation about the advancad NA-
tional Tralnlng. Read it and
make up your own mind thet
Naticnal Training willl eauip
you for & great future. No
salesman wlll catl on you from
National. The book Is FREE
wlth your sample lesson. Clip
and mail the coupon TODAY!

AL SCHOOLS

LOS ANGELES 37, CALIFORNIA EST.1905 (|4
MAIL OPPORTUNITY COUPON FOR QUICK ACTION

National Schools. Dept, 2-RC
4000 South Flgueroa Street. Los Angeles 37, Catifornla

Mail mo FREB the two books mentloned in your ad including a sample lesson Gf Your course.
1 understand no salesman will ogll on me.

ment from R. R
Wright, Biack-
foot, Idsho: “‘Due
to my training at
Nztionel 1 was
selectad to in-

struct in the laboratory work
of Navry and Marines.'

& month as a radlo opetator

and technician and $20 & week _ NAME ..... i oo vl s s s i P e dca e o
more in my shop at home,

ADDRESS| .. £ ieime s diw i ue e el e ) e S b < B
Read what other enthuslastic
ptudents have written about CITY " aelY: - oila meel o6 - na (hd ke o d 560

National Training in the big Include your zone number

40 page book we will send Fou.

[ i bl
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[0 Check here if veteran of World war Il

FREE
LESSON

{Masil in envelope or paste
on penny post card)
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$CR-$2Z 100-156 Me. RECLIVER AND TRANSMITTER

One of the most interesiing #nd useful picces of surplus
[pment, Designed for plane and ground $1a1.on wse, this
umit offers remote <ontol of any four pre-sclected ¢rystal
tantrolled frequencies wn the spectrum of 100-156 Mc.
This specirum covers facsimile, sle navigation alos. sirport
contecl, railroad, polce, urban telephone, 83 well m Ihe
amateur band 144- 148 Mc, October Radio News gives de-
taily for converting the SCR-522 receiver section. BC-624.
Tranamitter section, BC- gzs i3 \m:e smplliude modu-
Ined and has on ouiput of
wicd and included: 2831 ]12A6 1666, 2-
6$)'I l I2ISGT !-IZS{H 1 12CH, ,"3-9003, |-

Tme mm; we:fwmevcd {rom planes but are guaranteed
#nd sre shipped in operating condition, inciuding fubes,
contro! head. and cabic plugh resdy to. connecl 1o dyna-
motor of other powes subply,

Weight, 49 by, Shipping weight approx. 65 Ibs.

539.95 eaxch

Price_......

Dynametor {&r 24 V., DC operation ot
SCR-522...c0 e $8.50. WL, 39 1D,

LS-3 LOUDSPEAKER
6” PM type, housed in heavy
metal case. For use on BC-348
Receiver. Self-contained out-
put transformer to match 4,000
ohm impedance. Used but guar-
anteed satisfactory.

TELRAD MODEL 13-A
FREQUENCY STANDARD

Measures signals
100 Kc.-45.000
Kc.. with check
points at 10, 100,
and 1,000 Kc.
with a high de-.
gree of accuracy.
Power supply is
self - contained
for operation
from 110, 130.
150. 220. and
250 V. 25-60
cycles AC.
Complete with
tubes. dual crys-
tal. and instruc-
tion book.

Brand new,

in original carton ...

$24.95

TRANSMITTER

Il

SIS

ply is 24

FRED K. RREEEA 68, OMCASS
- e

and guaranteed.

BC-375-E GENERAL ELECTRIC MOPA

Used as Haison transmitter in bombers
and ground stations. Frequency range
of 200-500 Ke. and 1,500-12.500 Kc.
is covered by means of 7 plug-in tun.
ing units furnished. By stight modifi-
cation operation on 10 and 20 meters
is possible.” Oscillator is self-excited
temperature compensated type. Pow-
er amp. is neutralized class "'C™ using
211 tube and is equipped with anten-
na coupling circuit to match pracn-
cally any antenna. Modulator is ¢lass
usmvwo 211 tubes. Power sup-

BC dynamotor which fur-
nishes 1,000 V, at 350 M. A. However, transformer shown on
this page is ideal for construction of 1 10 V. AC power supply.
Transmitter output conservatively rated at 42.5 watts, :ﬁgne
75 watts CW, but may be pushed to 150 watts.
Complete as shown with tubes, dynamoter, seven tuning units,
and cable connector plugs. Removed from bombers but checked

Price cOMPlete oueimrii i s s e
We-ght approximately 150 Ibs.

...$36.95

B8C-348 COMMUNICATIONS RECEIVER

Excellent selectivity. sensitivity and stability make this the
most outstanding of any recciver yet available from gov-.
ernment surplus.  This receiver will give outstanding pere
formance wherever used. Built 10 withstand vibration and
features gear driven 100-1 ratio vernier tuning control.
Six bands—200-500 Ke. and 1.5-18
3 stages IF, BFO, crystal filter, manuat or AVC. Complele
with tubes and 24 V. DC dynamotor. Easily converted fo
| 10 V. AC operation. These receivers used. but can hardly
be told from new. Guarantced operation. Models N, M,

P, and Q available——please specify.

Price .....................$7.50 each

Price

Mc. Two stages RF,

H. V. PLATE POWER
TRANSFORMER

1425-0-1425 sec, at 750
ma. Pri. 110-115 V. 60-
cycle, tapped for low and
high power. These trans-
formers were made for
RCA equipment. Size.
104" x 107 x 8“
Weight, 81 Ibs.

ran
$44.95 each [fi NV :...$17.50 each

130 W.New York St.- Indlanupolls 4, Ind.

RADIO-CRAFT
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3-10 Hy. 750 ma. Swinging Choke

for filtering of power. 5.000

V.

tion. Size

6Y2"x7 Va"

x 8.
Weight,

Brand new,
$7.50

insula-

38 Ibs.

each

FEBRUARY,

1947
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AN/PRS-1 MINE DETECTOR

For detecting métallic.and non-metallic substances by

TWELVE
FREQUENCY
CRYSTALS
$3.85
Contains assorted frequencics between 3.000 Ke.
and 8,000 Ke. in FT-243 crystal holders.~ We pick
at random from'miixed supply and cannot select fre-
quencies. . et '-:-'-'
Complete Kt of 12 Crystals.....................$3.85

orsl or visual indication. Used for locating pipes, treas. l]

ure, etc. Complete % shown with spare tubes. carry.

Ing case and ready t ‘6peute by connection of batteries -

aot included. Shipped In oOriginal overseas maoistures

proof container, -

Price, brand acw $14.95
Woeight, packed for shipment, 101 Ibs

ITEMS FOR THE RADIO AMATEUR,
EXPERIMENTER OR SERVICE MAN
Available in kit torm at a small traction of their original
cost—all brand new.

KIT S: 10 POTENTIOMETERS

Contains 3-,5 meg. carbon with 5" length shaft, 2.3500
ohm carbon 15” shaft, 1-1000 ohm wire wound %~”
thaft, |-dual 25,000 ohm wire vound with 3~ shaft, 1«
dual 30,000 ohm wire wourd

positions on 5th pole.
Complete Kit of 6 Switche

KIT 4: 6 ROTARY TAP SWITCHES

Contains: 1-3 pole 11 posltion non-shorting: 1+2 pole 5 posi-
tion non-shorting; 1-6 pole 4 position non-shorting: 1-1 pole 9
position non-shorting power fap: | ceramic insulated special:
1-6 pols 4 position with double contact wipers on 4 poles and 2

$1.85

KIT 2: 25 RESISTOR. MOUNTING STRIPS AND -
TERMINAL LUGS e

Contains 9 bakelite resistor strips for mounting 2.°4. 9.
23, and 28 resistars which may be cut apart for any ré-
quirement. Also contains sixteert 1,2, 3. and 5 lug termi-
nal strips. Ji
Complete Kit

KIT 3: 24 TUBE SOCKETS

Containing the following new Ceramic lo-loss -sockets: 2.
Acarn, 6 actal Amphenol. 4.6 prong Millen, 4-5.prong wafer.
4.4 prong waler. 2 molded bukclite, 2 octal temale Dlugs and
2.7 prang tube tester sockels with center socket for cheching
pilot lamps.

Complele Kit ..oocieesireieioeieee oo mmemoemsee s e eeeen s 9138

with 34* shaft, 2.100 ohm
wire wound with screw driver
adjustment.

Complete Kit of

10 Potentiometers ... $2.85

@W

CARBON THROAT MICROPHONE

i :
S =ale | |deal for planc, portable, or mobile operation. also for construction of lie
detectors, toys, ete. You carn’t atford to be without a few at-the price. Ad~
justabie elastic strap fits any neck. Works into 200 ohm impedance input

cireuit, Used. but in good condition.

28
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SPRAGUE TRADING POST

WANTED — Triplett models 1241 and rt?FcSAlLO"E OR "r“RAg_E—ml:‘nwlrd c};n:g;.:;
elv Fetor 2" re

%3?2 301“:““‘0‘;% c:r,:gmooéll H"]nvngVeslon SWAP = B L with port. earrying case, 3-tube ampli-

never used. Also Solar CB-160. Phileo 028. P . fist with Shure miko. Also, almost new

RCA TMV-97-C. All In_good eperating Crystaliner. Want Rider's Meanuals, re-
condition. John l\lo;rlson Box 4264, Okla- cs%rdirc 051 %x.wzﬁne{né(:r. DSmllm nMgind.io
homa City 9. Okta SELL OR TRADE—? Chicago Instru- WANTED—Copy of T.M.-11-878 or sim- Screice. 21 N. Walnut St., Dexter, Mo.

ment  £431 pocket V-O-M's (tmolneév) Illar on Blc 1 ain'é'ﬁf'ﬁx‘xrf"’{"léfe" - "
- comDlete with' instructlons and test leads. also manual on b ndiea- SWAP OR 8 —Hickox 18X sig. gen-
A D SELL—Oscllloscopas, oscllla: Mo Boedo. 0.1 milllammeter, Need for and AM:3/APS-1 scopo control unlt. crator, fne- condition 100Tie" 858
sner 1d-tubo recelver. 211F, and 204A P. A. spéaker, sig. &enerator or what Murray J, Douflas, Box 506, Concord. 811°s,” 803's, 813’s, 807's. RK34's. Want

ubes, old varts of s including  have you? Tom krwin. 3735 Milwaukee Callf. .257 or .270 rifle. binoculars, good jlg saw,
tnn;cou go(upl(:\";.’ oDcF':;::s);. k{{]ﬁ’ and 990 Avc.. Chicago 41, 1L x]a\lso bencéll d.r:{;:71 Drcslsd rf(. M. Short, 1509
1 d 2. Want teio . 80, Idaho.
sSuipmant and Hiders 3 and 10, Hon'ss FOR SALE—HRO in rack, all coils and sremnioe bony Kinds of test edpt, sleo
y g - v ecl cn 3 an manuals. Lt u
R“d}"’ Servleo, 10 Fountain 8t.. Newport, 550 Jimiter: 10 moter mobilo smiiters deseriptions and prices. Have somo meters FDR SALE—Supreme #3582 slg. gencrator
- —10. 15 and 13 watts: varlous Ploneer to gell or trade. Sam Berenblum, 417 &nd frc. mod., $45. SuDreme #562 audo-
Genemotors, custom  bullt omnmerelal po-  Greenwleh” Ave., Greenwich, Conn. 1yzor $85. Subremd tubo tester, ¥ 503, $46.
FOR SALE—Melssner 150-B  transmit-  Hlee 250-wate phone. beautiful 6° cahinet. Supreme  #547 multimeter, $40. All in
ter with shifter and extra parts and L. Quinlan, 3344 Park Ave, Wechawken, . -good working coaditlon, Dixie Radio Shop,
S20R receiver. both dike new. Have oxtza 'N. J: FOR SALE-—3odernized Supremo 5028 Jonestown, Miss.
:crvlm parits 1o gcll, \Welte for )ist, siat- l‘ull:'? le!!ter and muﬁ;er fjkooo ohms ﬂ”
¢ . Wayi h, 3 0l meter sensitivity. 0 new. 50 -
1?5 e nac ARV, SeR Sterc R Rectlion WILL SWAP onc lato modet 805 R.C.P. old model Jewell multimeter with two FOF} ggs Ha]lllé:nﬂc.:' mm“"lc“""“.’
tube and sct tester. \Want a portsble re- meters and Dreclslon reslstors, cxeellent Feceiver SX-32, lubes. 6 bands.

corder. Chas. B, Alexander. 203 How- conditton. Micks Radio Service, P. 0. Boxr Polnt cnystal geloctivily, —with  Jensen
FOR SALE—RME-99 wlth matching ard St.. New London.- Conn. 212, Marlon, ;g‘g;mfmf"wgug L mﬁml.;r ﬁxkce“,;""-
apeaker; 12-tubes liko new, $150. WWant e T B R I Ity 1)
tube tester, voltohmmeter. BiR. gcnerator, B LI co_{LETh gon:
DM-5 converter,” and movic lomp socket
for Afriine mode} 62-311. Capt. Chas. E.
Spitz, Sqdn. K.1. Boea Raton Army
Alrfleld, Florida.

SWAP OR SELL—One ca. of following
tubes: 128L7, 25Z4. 3523, V.R. 105. Also
several 5080 ohm small sensitive reloys
and two 8.000 ohm G.E.  rclays. Melvin
Yourgmsn, 515 South Bivd., Qsk Park. IIL
Wanted—Used test cquipment in fafr or
good working condition. Cash. Glve full
detalls and price, Fritz Dubler, 126 Dello-
vue, Rutland., Vi,

WILL SWAP. model alrplane engino, air-
‘planc kit and all acecssorles worth $40
for surplus SCI-284 or BC-654-A Re-
ceiver-Transmitter, or any _other ham
equipment, What have you? B. Kopeekl,
2910 W. 3rd’ St., Chesier, Pa.

FOR SALE—Howard 435 RCVR Just te-
condliioned and aligned. Also two 1350w,
C.T. 300 ma. sealed. Thor. Lransformers, $5
ca. W. T. Rainey, Jr.. Fayctteville, N. C.

SWAP OR SELL—40 new IF's. 455 KC
atr-trimmed from llammarlund Super-Pro.
List 52.50 qi? \\lll.‘i\mps for. suitable sig.
enerator on . .
A e D o Co R S 9T FOR SALE—T.R4 2% meter rig com-
plete, $30. Hallterafter S39 roceiver, 4
months used, $60. Misc. transmitier eqpt.
for sale. Write for list, V. Huwer o], 102
N. L

FOR SALE—1944 Scott Short-Ware Re-
Hancock Ave., Jersey City. 7

celver. model RCH., U.8. Nary spectal. 80
ke. to 24 me.. & hands, $100. Also Ham-
marlund HQ 120X, €100. R. I. Blattner,
510 N, Bouldin St.. Baltimore 5. Md.

FOR SALE—Rider Channlylt Model 162- C.
new, in perfect condltl $125. R.
Hodgo, Aco Radio Sho'p ‘503 W. Mnln
WANTED—Cash for broken down radios. Grand Prairle, Toxas.

a [ ]
ety fo Fvara & R BT sl Replace Wet Electrolytics with AL

nicatlon recelver, exerllent condman used

WANTED—Melssner giznal shifter. Have only sbout 2 months, Wilburn Wright. Box
Filmo 8 mm movie nmer; with cns‘:a. SPRAG“E TYPE nw 203, Hodgenrville, Ky.

Howard 430 communteation recelver, Un-

derwood nhortable typewrlter. W, M. Me- FOI‘I SALE—Rccelving tubes. boxed, 40%,
B‘mﬂld. 13 Cooper St., Grecnwood, When replacing wet electrolytic capacitors, use Sprague Type 60% off list, “condensers, reslstors, Dowes
ass. . X
RW. They’re not substitutes! They're dry electrolytics of very tranaromens :Iwzf"'m%'& Sendiicyiitated
FOR SA LE—\"m 30-watt phono trans- high voltage formation specifically designed for use as wet g{:&:ﬁ;ﬁnr?‘At?ml’;Llokﬂ.! 52‘%‘“"‘;:”&“"
m.l_lmﬁ,:‘l;h ﬁ,‘;,c,“ﬁ}w’:;': :‘,’,':l'nfn:n"l}:{;' replacemenis or for other difficult applications. Due to their
Want ITT-6 10-meter coils ond erystals. i i FOR SALE—Solid silver busa for UHF
Chns. Holsteln, 246 E. 145th St... Brons. extremely low power factor, lower capacity values give you 16 ga.. approx. 9° roll. 81,25. Rest for
New York. better filtering. For instance, Type RW-25 rated at 25 mids. efBetent colls ang tnnks. Also have new
b o o RCP 44 et multimeter, 2000 ohms/v.
FOR SALE—Abbott TR4 S-meter oig is at least the equivalent of a 40 mfd. wet electrolytic. 16 mn“s's 82% R ‘;_( Cartwright. €9
cor;mlhelc!wn‘h dual power supply. tubes They'll stand high peak surges. They'll handle a-¢c ripples— (Moo S COp ot Tonag R ess
gnmugn;lh:r}!grm"‘me l:llgnwfr;h,m;{’au'i:m:? and they fit the standard mounting holes. Ask your jobber 'FDR SALET;I'R 4 tmnmilw;;r f".{"i’“’ﬂ
300 volt. 100 m!l. output. $40. Frank I. for 8 Type RW ot uso on me. complete wit! an:
tigrs, 5328 prague Eyp 3 mike. Dower pack and new tubes, $50.
ERS. 5. East Drlr:: Rockford. "INN. ? lV.I\Russell, 25 Kk Place, Nlagars
9 ; isti alls, N. Y.
FOR SALE—RDC 1000 ohms-por-volt Write for the co.mplete Sprague Catalog listing .
multitesier AC-DC. portable typo in wood Capacitors and *Koolohm Resistors for - every
case. uses 4" meter. In perfeet eonditlon. a L . FOR SALE—FElectronie multimeter, modcl
Postonld for $14.85. T. Goldsteln 151- radio service, qmateur and experimental need. 400, $45. Aaron Hollandmoritz, 018 N.
09-34th Ave., Flushing. L. I, N. ¥, Magdison Ave.. Bay City. Mich
Address Ads to: Dept. RC-27
FOR SALE—(« ts WANTED--Rider manuals 8, lo. 11 and
-omponents  from = Russian 12 also_following tuhes: ILE3. GA8. 7AS,

innk transmitter, coils. varlometef, dy-

ramotor, phomes, B F Dickey. 237 2738, Royco Saxton's Radio Shop, Rt
Green St.. Schenectady 5,

ete. £
#1. Pontiac. Il
N Y. ] ]
spnn UE COMPAMY
SWAP OR SELL—HROQ coils; gen. cov,
oscllloscops,” $35, or. b i G COMPANY 100 ke to 480 ke 1.7:30 me. Need small
frade? B, Dotr 1036 5, Brosmeas Duy e M L D SR SRS

FOR SALE—Wostern Eleetrie BC-412-A
ton 8, Ohio. NORTH ADAMS, MASS. {ce. 1747 West 6 St., Brooklm.
JOBBING DISTRIBUTING ORGANIZATION FOR

- e
PRODUCTS OF THE SPRAGUE ELECTRIC CO. o
' .
YOUR OWN AD RUN HERE FREE!
Sprague will gladly run your own TRADING POST ad free of ject any that do not in our cstimation fit in ‘"ﬂ? the spirit of
charge in the first available issue of onc of the six radio mag- this service.
azines in ‘which this feature sppcars. WRITE CAREFULLY or
print. Hold it to 40 words or less and confine it to radig subjects. M; Sales Manage’
Sprague reserves the right to rewrite nds as necessary, or to re-

ASK FOR SPRAGUE CAPACITORS and *KOOLOHM RESISTORS by name!

*Trademark Reg. U.S. Pat, Off.
16 : RADIO-CRAFT for FEBRUARY, 1947



RADIO PROGRESS IS SLOW

Radio Progress Is Evolutionary as Is Any Normal Growth

ADIO-CRAFT continuously receives letters from read-
ers who deplore the slow general progress in radio.
: Many correspondents lament that the promised
and glowingly advertised radio wartime inventions
so far have not materialized in our peace economy.

They ask: Where are the radar applications for autos,
private planes, and motorboats? What about the prox-
imity fuse’s miniature radio device—why don’t we have
it in our pocket sets? What about those “printed” radio
circuits doing away with most of the present-day wired
radio sets? And a host of other similar questions.

We had occasion to speak of this some months -ago.
Because of the continuing interest, we present a num-
ber of further pertinent facts on the problem:

Radio progress is certainly not slower than progress
in any other field, It may even be said that it has ad-
vanced at a rather fast rate, if we wish to draw paral-
lels with other arts.

Robert Fulton built his first steamship, the Clermont,
which became known as “Fulton’s Folly,” in 1807. Yet
many decades elapsed before commercial steamships be-
came a reality. The incandescent lamp was first demon-
strated by Edison in the year 1877, but it was not till
about 1883 that electric lights were first used in private
homes—extensively not until about 1890.

The Diesel engine was invented by Diesel in the year
1892, but Diesel locomotives came- into use only in 1924,

You can make a long list of similar inventions and
you will find that from the demonstration of the early
model to the successful commercial use of the device
there is always a time lag that may cover a number of
decades.

Radio’s most important invention—the audion, the
three-element vacuum tube—was invented by de Forest
in 1907. Yet in 1920-22 we were still using crystal sets,
and it was over 19 years from 1906 to 1925-27 before
vacuum-tube sets were produced on a2 mass basis. Nor
is the audion an exception.

Modern broadcasting itself was first demonstrated by
Lee de Forest in the year 1907. It did not become a reality
until the Pittsburgh Westinghouse station KDKA start-
ed regular broadcasts in the year 1920. Similar delays
are true of all radio inventions and developments. There
is usually a lag from 10 to 20 years before the early
model is translated into a full-fledged commercial reality.

The reader may well ask the reasons for this seem-
ingly slow progress in radio. They are simple once the
great difficulties of pioneer inventions are understood.

In reality, there is nothing wrong with radio—or
‘other inventions for that matter—it is always the hu-
man beings who are slow to grasp new things. Nor is
it the layman who is slow, Quite the contrary—usually

RADIO-CRAFT for FEBRUARY, 1947

the public is far ahead of the technician. Manufacturers,
engineers, and those others who are really supposed to
know, are slow and put obstacles in the way of every
new invention and forward-looking device.

Just to mention one case, note that when Dr. Lee
de Forest first presented his audion to the Navy—which
certainly had excellent radio people—he was given a
long list of reasons why the audion or vacuum tube
was no good and should not work!

It is a fact that, when confronted with something of
a revolutionary nature, technicians immediately begin
to find fault and see reasons (probably good ones at the
time) why the device is not practical. Here the engineer
is probably right, because a crude model of an invention
IS full of faults, has an extraordinary amount of “bugs,”
all of which must be eliminated. This is usually a long-
winded, heart-breaking process. The manufacturer, too,
knows that an early model—or even a semi-perfected
one is usually an invitation to spend fortunes over
many years before the article can be sold commercially.
The manufacturer knows only too well that what works
well in a laboratory may fail completely in the home
or in the hands of the public. Books have been written
on this phase alone, Many manufacturers have gone
bankrupt in backing an invention which iwas theo-
retically sound, but which had not been developed suffi-
ciently to be placed in the hands of the publie.

All this, however, is only one phase. There are other
more important ones. Chief of these are patent ques-
tions. Few patents may be termed “basic.” Only a few
such patents come along during the year. Even if
they are as basic as the audion, there is still trouble.
While de Forest had many patents on the audion, that
did not prevent others from suing him in connection
with special manufacturing processes and the internal
structure of the vacuum tube.

An invention, no matter how good, is of no value at
all if you do not have the machinery to build it. Often
such machinery is more important than the device itself.
As an example of this let us point out only one.

The slide-fastener, popularly called the zipper, was a
basic_invention. Yet this invention was quite useless
without the highly complex machinery necessary for
mass production. In this instance the machine to produce
the device was really the heart of the invention. Many
similar parallels can be cited. ’

There are still other phases of equal importance. These
are purely economic in nature. It is most difficult in
many instances to secure capital for new and unproved
inventions. Bankers and capitalists are extremely hesi-
tant about investing money in them. They know from

“.(Continued on page 51)
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SINGING COMMERCIALS are
banned from the Argentinian ether
waves by an ingenious regulation, an
American advertising man just back
from Buenos Aires reported last month.

Hearing no musical advertisements
during a three-day stop in the Argen-
tine, he investigated, and found that
‘commercial jingles and ditties had been

‘introduced into the country several

years ago. They had cluttered up the

pampas airwaves to such an extent that
protests of music lovers prodded the
Direction de Radiodifusion into action.
Unable to discriminate against the sing-
ing as opposed to the spoken commer-
cial, the Argentine version of the FCC
simply clamped down a rule against all
recorded commercials. Now every ad-
vertising word has to come directly
from the announcer’s lips. And without
recordings, singing commercials are im-
practical.

THE BLUE BOOK of the Federal
Communications Commission, which
became the center of an etheric storm
immediately upon publication, has be-
come so popular—or the reverse—as to
necessitate another printing, a last
month Washington report states.

‘The book “Public Service Responsi-
bility of Broadcasting Licensees’” dealt
with the type of service the Commis-
sion felt listeners had a right to expect
from their broadcast stations. Issued
originally in an edition of only 5,000
and priced at 25 cents, it sold out rap-
idly, as did another edition of 6,600 pub-
lished by the National Asscciation of
Broadcasters. The Commission accord-
ingly had to make arrangements for re-
_printing several thousand more copies
at the same price with the Superin-
tendent of Documents of the Govern-
ment Printing Office, who is also in
charge of sales of the book.

RADAR WAVES from 1.2 to 1.6 cen-
timeters in length have found a new
use in microwave spectroscope devel-
oped for the analysis of chemical sub-
stances.

Identification of whole molecules is
accomplished by beaming microwaves

The recently-developed microwave radar-spectroscope in operation.

——RADIO-ELECTRONICS
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through the vapor of the substance to
be analyzed. Certain wavelengths of
these microwaves are abscrbed by those
molecules which they cause to rotate in
resonance. Molecules of different sub-
stances absorb a different series of
wavelengths. Thus for each substance
there is a characteristic pattern of ab-
sorption lines which when projected
electronically on a screen present an
easily identifiable “fingerprint” of the
vapor under investigation.

The basic elements of the microwave
spectroscope as developed by Drs. Wil-
liam E. Good, Donald K. Coles and T. W.
Dakin of the Westinghouse Research
Laboratories are an oscillator tube or
radar tube, waveguide, crystal detector,
oscilloscope and sweep generator.

Microwaves emitted by the oscillator
tube are directed through a rectangular
waveguide which contains the sample
gas or vapor to be analyzed in a gas
cell section that is sealed off with plas-
tic tape. At the far end they are picked
up by a sensitive crystal detector which
passes the impulse received on to the
oscilloscope. For clearer definition of
the absorption lines the vapors in the
gas cell are held to a pressure of about
0.1 mm of mercury. )

The oscillator tubes used to obtain
microwaves in wavelengths varying
from 1.2 em to 1.6 ¢cm are reflex kly-
strons, tuned by changing the size of
the resonant cavity. Several tubes are
used to cover the band required.

The frequency of the oscillator tube,
or klystron, is swept in synchronism
with the horizontal sweep of the .oscil-
loscope tube, and the output of the erys-
tal detector is applied directly to the
vertical plates of the oscilloscope so that
absorption at particular frequency will
be recorded as a vertical deflection
L of the oscilloscope
trace.

Ammonia has
been found to have
a pattern of 30 dis-
tinct absorption
lines in this region,
Other compounds
that have been
tagged by this
method are water
vapor, acetone,
c¢yanogen bromide
and carbonyl sul-
fide. The limita-
tions of the micro-
wave spectroscope
are not yet known,
but it promises to
be a very valuable
tool in the study of

~ molecules and even
of the atomic nuclei
within the molecule.
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RADAR SAVED two radarless steam-
ships from head-on collision during a
blinding snowstorm on Lake Superior
last month when an officer aboard a
third ship perceived the danger on his
ship’s radar indicator and warned them
by radio to change course, according to
Charles J. Pannill, president of Radio-
marine Corporation of America.

First Mate Tom Hermansen of the

ore carrier A. H. Ferbert, aboard which
Radiomarine recently installed a new
type of three-centimeter merchant ma-
rine radar, was watching the radar just
before dawn on November 28 when he
observed that the luminous “pips” rep-
resenting two other ships on the radar
image were rapidly converging from
opposite directions. ]
- Realizing that lookouts on neithér
vessel could see the other ship in the
snowstorm, Hermansen immediately
contacted the two ships by radio, warned
them of their danger, and directed
each on a change of course which avert-
ed the collision.

It was reported that the two vessels
were the SS J. H. Sheadle and the SS
Sascatu, and that the officers of both

vessels had been unaware of their dan--

ger until they were warned by Her-
mansen. .

GROUND ‘CONTROLLED approach
(GCA) will be in operation at 56 air-
bases in this country and overseas by
midsummer, the Army Air Forces re-
ported last month. Every major AAF
installation in the country could be
equipped with this important, blind-land-
ing device if sufficient trained personnel
were avdilable, the Army reports.

. The Mark II production model of
GCA, used in all theaters of operations
by the AAF, requires from three to five
operators, or controllers, on each eight-
hour shift. This means that a minimum
of nine trained controllers are needed
to keep one Mark II GCA unit in op-
eration 24 hours, or a total minimum
of 1,170 controllers to have the Army’s
stock of stored GCA units functioning.

The Mark III and IV, the 1946 model,
requires only one controller on a shift.

However, these new models will not be-
come available to the AAF for some
time due to shortages of critical parts
and the present high cost of production.

RADIO TUBE PRODUCTION for
December, 1946, hit a peak 40 percent
above the former all-time high figures
of 1941, stated M. F. Balcom, vice-presi-
dent of Sylvania Electric Products, last
month.

Since the number of types made was
much smaller than in 1941, increases in
production of many standard tubes is
much greater than the overall figures
indicata. .
for
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MONTHLY REVIEW-———

to the Technician A 0O 3 OGO RO st b
RADIO ITEMS OF THE MONTH ~

Billboard television is being studied by
a large New England outdoor advertis-
ing concern. Present billboards are at
a disadvantage because copy cannot be
c¢hanged readily, Television technique
would make them literally up-to-the-
minute.

An electronic fire alarm uses a photocell
which is sensitive to the ultra-violet

rays emitted by flame. A special filter

makes it insensitive to ordinary light,
though it reacts to a fire in a few sec-
onds, as compared to the minutes often
required by heat-operated alarms,

Thirty thousand cars in the United
States have already been outfitted with
two-way telephones, according to the
Society of Automotive Engineers.

Static generated by automobile tires
may be reduced or eliminated by a new
static suppression powder consisting of
very finely divided carbon, says N. B.
Settle, service director of the Dodge di-
vision, Chrysler Corporation. The pow-
der, commonly known as acetylene
black, is injected into the inner tubes
with a special tool.

Television shows which feature hyno-
tism have been banned by both the BBC
and NBC, after experimental telecasts
_indicated a possibility that members of
the audience might be hypnotized acci-
dentally.

A new microwave ‘“‘electric eye” devel-
oped by General Electric uses centi-
metric waves instead of the usual light
beam, and a parabolic receiving antenna
instead of a photocell for receiving the
beamed waves. Since the microwaves
pass readily through non-conducting
materials, it can be used for many pur-
poses for which the ordinary photocell
device cannot. For example, an elec-
tronic counter can be used to detect non-
filled bottles on a conveyor line, even
though the liquid with which they are
to be filled be quite transparent.

FOUR MILLION RADIOS, more or
less, will be equipped with FM in 1947,
R. C. Cosgrove, president of the Radio
Manufacturers’ Association, predicted
last month.

The exact figure estimated by Mr.
Cosgrove was 3,760,000 receivers,
which he expects will amount to ap-
proximately 25 percent of the 1947 pro-
duction. Ninety percent of the console

models to be made next year will have -

an FM band, he believes.
Production of television receivers was
estimated at about 825,000 for 1947.

RADIO-CRAFT
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RADAR is now being used to detect
meteors, a recent bulletin of the Na-
tional Bureau of Standards announces.
The Bureau believes that continued
study of meteors will reveal informa-
tion on the effect of meteors on radio
waves which may be important in con-
nection with FM and other v.h.f.
broadcasting.

One way in which meteors may af-
fect radio waves is to cause the “bursts”
(parts of programs from long-distance
stations interfering with local station
performance) on FM, channels. Some
scientists, such as J. A. Pierce of Cruft
Laboratory, Harvard University, be-
lieve that a large part of the ioniza-
tion of the F layer of the ionosphere
may be caused by meteors. A knowledge
of the behavior of the E layer is of pri-
mary impertance since it controls radio
propagation on many of the frequencies
used for radio communication and radio
navigation.

Supporting evidence for these con-
tentions was the fact that interference
encountered on the old frequency med-
ulation broadcasting frequencies in the
form of “bursts” had been found to co-
incide with the appearance of meteors.
Further, it had been reported that dur-
ing the war radar operators tracking
V2 rockets had been confused by re-
flections from meteors. Other radar ob-
servers, such as 0. P. Ferrell, working
in an unofficial capacity in India, had
actually made observations which coin-
cided with the visual observations of
meteors.

AMERICAN RADIO TRANSMIT-
TERS will make Munich the voice of
democracy, redeeming that old city
from the associations of appeasement
and treachery which have sprung up
around its name, according to a report
from the State Department last month.
Three transmitters, each of 85 kilo-
watts power, were placed in service in
December to relay Voice of America
broadcasts to Eastern Europe.

Special attention was attracted to the
prospect of beaming Russian-language
broadcasts from the United States into
the Soviet Union. Programs are also

directed to Czechoslovakia, Yugoslavia,

Rumania, Poland, Bulgaria, Hungary,
Austria and France.

A NEW FM CONVERTER, to enable
old FM sets to pick up the new band,
requires no tubes. It was described last
month by Henry R. Kaiser, chief engi-
neer of WWSV and its FM affiliate
WMOT. Mr. Kaiser said:

“After converting our FM transmitter
for operation on the new band, approx-
imately 6,000 owners of the pre-war
FM receivers in the Pittsburgh area ob-

1947

At

viously could no longer receive our FM
station WMOT. We did not feel justified
in advising our FM listeners to junk
their sets and buy new ones when they
become available. Ignoring these sets as
far as FM is concerned would have
done anything but further the interest
among enthusiasts who invested in FM
receivers just a few years ago. The ob-
vious answer to our problem was a
converter to adapt a receiver to the new
band.

While experimenting with a single-
tube quartz crystal controlled converter
at a location approximately fifteen
miles from the transmitter (operating
at the time with an estimated effective
radiated power of not over 100 watts)
the oscillator in the converter acci-
dentally failed. Much to our surprise
and gratification we could pick up the
station on 94.5 megacycles at another
spot on the dial of the receiver while
trying to find a signal from the crystal

XTAL
ULE L3 L4
TRANS. LINE aﬁ% TO ANT. TERM.
W.F. ANTENNA = OLD FM REC.
The tubeless converter is simplicity itself.

oscillator. We then found that the
crystal oscillator was no longer func-
tioning. The part of the circuit remain-
ing consisted of two tuned circuits and
a detector crystal—this became the
tubeless converter shown in the sche-
matic.

The unit is merely connected in series
with the new high-frequency antenna’s
transmission line near the receiver. No
other connections are necessary. The in-
put circuit is tuned to the transmitter
frequency and the output is tuned to a
frequency in the old band. This latter
frequency is the result of radiation
from the local oscillator in the receiver
mixing with the transmitter frequency
and producing a converter output signal
which falls in the range of the old
band. In the case of WMOT which is
on 94.5 mc, several types of receivers
which we have tried tuned in the sta-
tion when the receiver dial was adjusted
to near the high end of the old band. .

The coils were easily wound for the
job. All are self-supporting and space
wound, 7/16-inch in diameter. L1 is two
turns of No. 18 insulated hook-up wire
interwound with L2. L2 and L8 are of
No. 10 solid enamel wire, L2 having 3
turns and L3 10 turns. L4 is 8 turns of
the same wire as L1, and is interwound
with L3. We had only three components
to purchase for our converter. The two
8-plate midget air-trimmer condensers
C1 and C2 cost 35 cents each and the
Sylvania 1N84 crystal was $1.60. Sur-
plus radar crystals could be used in
place of the 1N34 but although they
can be had for as low as 89 cents, some
of these crystals are probably rejects.
In addition, small static charges in the

.antenna circuit may impair operation

of some of these crystals whereas the
1N34 appears to have a greater current
carrying capacity. Our converter cost
$2.39. (The nine cents covers the four
screws and wire.)"”
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250-300 MC RADIOPHONE

By ROBERT F. SCOTT, W2PWG

A Well-Engineered Portable Directional Transceiver

HE radiotelephone -i.c.w. trans-
ceiver shown on our cover was
captured from the Japanese in
the Pacific Theater. Resembling
ham equipment in many respects—even
down to the use of American tubes—

some of its features may prove interest-
ing to American amateurs.

_———

o i

Photo A—The Mark 7, assembled for operation.

Known as the Type 96, Mark 7, this
transceiver was designed for receiving
and transmitting voice and interrupted-
continuous-wave in a frequency range
of 2560 to 300 me. Six slide-in coils are
used to cover the range. A 955 acorn
tube acts as a superregenerative detec-
tor in an Ultraudion oscillator circuit
for receiving, and as a plate-modulated
oscillator for transmitting. A 6F7 tri-
ode-pentode acts as a 300-kc quench os-
cillator and audio amplifier for receiv-
ing, and as a tone generator or modu-
lator for transmitting. The range is
given as five miles under ideal terrain
and atmospheric conditions.

Photo A shows a right-front view of
the assembled set with its high- and low-
frequency units and the antenna array
mounted on a tripod. The high-fre-
quency unit is mounted in a box sus-
pended in front of the parabolic reflec-
tors of the array. The low-frequency
unit and controls are mounted behind
the reflectors and above the center of
the tripod. Three jacks are placed in a
vertical row along the right-rear edge
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of the low-frequency unif. These jacks
are for microphone, headphones, and a
remote send-receive switch. A send-re-
ceive push-button switch is just above
a flat mounting plate which supports a

" removable telegraph key. A key jack is

located just below the mounting plate.
Power for the set is supplied by a 6-
volt storage battery and a 180-volt B-
battery, housed in the box on the ground
beside the tripod.

The antenna reflector system con-
sists of nine dipoles tuned to the mid-
dle of the tuning range (272.7 mc). The
driven element is a pair of adjustable
dipoles screwed into the sides of the
high-frequency unit. Telescopic adjust-
ments permit these elements to be
tuned precisely to the operating fre-
quency. Fig. 1 shows the directional
characteristics of the array. Maximum

. signal radiation is in a beam of 72 de-

grees.

Photo B is a close-up of the control ~

panel located on the left side of the
low-frequency unit. The large wheel in
the center of the panel is coupled to the
tuning condenser in the high-frequency
unit through a length of flexible shaft-
ing. The regeneration control knob, be-
low and to the right of the tuning wheel,
adjusts the amount of voltage on the
plate of the triode section of the 6F7
when it is used as a quench oscillator.
The quench-oscillator coupling knob is
used to vary the coupling between the
pickup ceoil and the oscillator plate eoil.
The lever-operated modulation switch
is below the control knobs.

How It Operates

The modulation switch "(the several
sections of which are shown ganged in

Fig. |—Radiation pattern of parabolic array.
RADIO-CRAFT

Fig. 2) has three positions; the center
position is OFF and no plate or fila-
ment voltages are applied to the tubes.
When the lever is moved away from
the operator, the circuit is set up for
reception of voice and interrupted-con-
tinuous-wave signa]s: If the send-re-
ceive button is pressed while the modu-
lation switch is in this position, the cir-
cuit becomes a transmitter operative
for voice transmission only. When the
modulation switch is thrown toward the
operator, the set becomes a transmitter
for tone-modulated c.w.

When the set is used for receiving,
the incoming signal is concentrated on
the dipole by the reflectors and coupled
to the grid of the 956 through the tank
coil L1. At the plate, the signal is mixed
with the quenching voltage from the
triode section of the 6F7 so that the 955
becomes a separately quenched super-
regenerative detector. The a.f. signal at
the plate is coupled through transform-

Photo B—Operating controls are on left side.

er T1 to the pentode section of the 6F7,
Transformer T2 couples the plate cir-
cuit to the headphones.

The quenching voltage is generated
in coils L4 and L5 and the triode 6F17.
Coupling to the detector is controlled by
the position of L6.

To transmit voice, the modulation
switch is moved away from the oper-
ator. Pressing the send-receive switch
shifts relays Ry-a and Ry-B to the
transmit position. This removes the
plate voltage from the triode section of
the 6F7 by opening contacts 7-8. The
output of the microphone is impressed
on the low-impedance primary ef M of
T1. The secondary voltage of the input
transformer feeds the grid of the pen-
tode section which has become the modu-
lator stage. The plate current of the 9565
passes through the secondary of T2,
through contacts 1-2 to the plate of the
oscillator. The output of the modulator
fully modulates the plate current of the
956,
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Sidetone for monitoring is secured by
coupling the headphones to the second-
ary of T2 through a 0.5-uf blocking
condenser. The insertion of a 500,000-
ohm resistor in the ground side of the
phones through contacts 4-5 reduces the
sidetone to a comfortable level when
transmitting. Ry-b connects L3 to the
ground end of the tank coil. (The pur-
pose of L3 and C1 could not be deter-
mined during the tests because there
was no apparent change in frequency
or quality when either was omitted
from the circuit. It is possible that the
designers felt that added inductance
was desirable while transmitting and
more capacity when receiving. This
might account for the action of Ry-b.)

Tone-modulated transmissions are
made with the modulation switch in the
i.c.w. transmission position. Contacts
15-16 and 1-2 are closed, making the
triode section of the 6F7 an audio oscil-
lator using the primary and secondary
windings of T1 to supply the necessary
grid-to-plate coupling. Contacts 9-10 are
opened so'that plate voltage is applied
to the pentode section. only when the
key is closed. The signal from the a.f.
oscillator is amplified by the pentode
section which functions as a modulator
just as it does during voice transmis-
sions.

Top view of rf umi showmg fhe 955 and one
of the tuning coils plugged into its position.

Although the Mark 7 was designed
for specific military applications, its
circuit might be used as a basis for an
amateur transceiver for operation on
the 144-, 220-, and 420-megacycle bands
by using coils and condensers designed
to operate most efficiently on these
bands.

Rear view of a.f. unit showing quench oscil-
lator coils, Relay A and the tuning gears.

Coils .for the u.h.f. ham bands are
wound with No. 18 wire on a Y%-inch
form. (Silver-plated wire is more effi-
cient, particularly on the higher fre-
quencies.) The 144-mec coil has four %-
inch turns spaced to approximately %-
inch and the 220-me coil has two turns
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2—Ad. section (above) and r.f. section

(nght) of the Mark 7. An ultraudion oscillator
is used and many other points of similarity to
reguler amateur v.h.f. circuits will be noted.

spaced to %-inch. The 420-me coil has

only one turn and its diameter is varied

slightly to hit the band. The tuning
condenser may be a Cardwell ZV-6-TS
which is designed for u. hf. circuits. Its
stator is divided into two segments. The
capacity range is from 1.5 uuf to 6 puf.

Technical material and drawings for
this article on the Mark 7 were made
available to us through the courtesy of
the Department of Commerce.

L_ = PLUG TO A.F. SECTION _J
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SIMPLE FREQUENCY MONITOR

IN THESE days of VFO, frequency
multiplication and antenna-coupling
networks, the wavemeter is a most
indispensable item. Wavemeters and
frequency meters are used to measure
the same units but they meet different
requirements. A wavemeter uses a
simple tuned circuit which absorbs
power from an os-
cillator under

useful in adjusting a transmitter.

A wavemeter can be used i several
ways. Coupled to an oscillater, it ab-
sorbs maximum power from it when
both are in resonance. Monitoring the
output of the oscillator will show a
slight change in intensity or frequency

(Continued on page 6b)

measurement. The
indication is defi-
nite as to wave
band but it is rela-
tively broad. A
frequency meter,
as the term is gen-
erally used, is
based upon an os-
cillating circuit

own signal to beat
with another. Al-
though its frequen-
cy indication is
sharp, the order of -
harmonic must be
determined by some

other method. Both
types of meters are
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HIGH SPEED PHOTO FLASH

EIGHING only 23 pounds,
this camera and repeating
flash unit will take over 1,000
pictures on a single set of
batteries and 10,000 or more pictures
on a single flash bulb. The Amglo cold

BY LYMAN E. GREENLEE

A Portable Battery-Operated Unit Which
Can Take 10.000 Pictures with One Bulb

standard parts obtainable from hard-
wire stores and radio parts jobbers.
While the weight of the equipment is
objectionable for some applications, the
results have been very satisfactory. The
units have been rebuilt a couple of times
for greater operating efficiency and re-
duction in weight. Fig. 1 is the sche-
matic. .

An Electroflash bulb operates through
the discharge of a high-capacity con-
denser which is charged to a voltage
between 1,600 and 2,500. The capacity
of this condenser may vary from 15 pf
to 100 nf, depending on the size of bulb
and the light output desired. The pow-
er unit consists of the large condenser,
a power supply to charge the condenser,
and associated relays to trip or trig-
ger the flash in synchronization with
the camera shutter.

Using a 9-volt battery, the power unit
delivers 500 volts d.c. to charge 500 nf
of electrolytic filter condensers which
are charged in parallel and discharged
in series. Discharge voltage is between
2,000 and 2,600 volts, while the charge
voltage is 475 to 500 volts. These may
be regarded as peak ratings which are
not to be exceeded because’the electro-
lytics are 100 uf units with 525-volt peak
rating. Some question might be raised
as to the life of electrolytics when used
for this type of service. So far, after

any particular value; the important
point is that all must have the same ca-
pacity (within about 10 percent). Oth-
erwise an excessive peak voltage might
be built up across one or more sections
during discharge.

The series-paralle]l discharge circuit
has certain definite advantages for
photoflash work. It permits the con-
centration of a great deal of capacity in
a small space with light weight. Stand-
ard components in a low-voltage power
supply can be used. Since voltages are
lower, the safety factor is greater and
there is much less chance of getting a
serious shock from any part of the cir-
cuit. The only time & voltage of 2,500
is present is at the instant of discharge
of the series-parallel capacitor bank. At
all other times the peak voltage will not
exceed 500 volts. The operating range
for successful pictures is between 400.
and 500 volts. Since the camera shutter
is tripped by a magnetic relay, camera
and flash bulb may be operated by re-
mote control to take pictures otherwise
difficult, dangerous, or impossible to get.

Battery drain averages 4.5 amp.
Drain starts at 9 amperes and tapers
rapidly during the 10-second charge in-
terval to about 2 amperes. With care,
as many as 2,000 pictures can be taken
with a single set of batteries. The bat-

argon light produces flashes with ter- about 10,000 cycles, on two different and
rific intensity for about 1/10,000 second, separate units, there has been no sign
to stop the fastest motion. Requiring of capacitor failure, and a check shows
only 10 seconds to recharge between that the capacity of individual units has
pictures, a complete 60-exposure roll of increased slightly. Of course, for use in
film may be taken in 156 minutes. a series-parallel circuit, the capacities
The equipment shown in the photo- of individual units must be selected to
graphs was built by the author from match, although they do not have to be
—MOD. SW. 5
FIRING o ¢l CAMERA & LIGHT 8 PRONG PLUG-IN SOCKET [o -
tos Sh P Y
bl iw Fd
) H SHORTING PLUG FOR
-] BATTERY USE .
-Esv,‘r‘ "6 BURGESS N°4FH
PRE=Y= = en =BATT,
1 = =
L sesy 6 T e
IIMASTER SW. |'ow I
15000 ) 4 AMP.VIB.
il
£05
1600%]
; - | e ey 2
Fig. 1—Schematic of the main unit. Sockets and plugs are for a.c. power supply and camera.  Photo B—A rear view of the photoflash unit.
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tery used for these tests was made up
of six Burgess 4FH “Little Six” cells
as shown in Photo B. Other batteries
would work, but this particular type fits
the case very nicely and has given ex-
cellent results. As the batteries get old-
er and weaker recovery time is slower
(it may exceed 20 or 30 seconds), and
therefore 1,000 pictures is set as an
average. For the first 1,000 pictures the
recovery time will not exceed 15 seconds
if proper care is used and the power
unit turned off quickly when not in use.

The unit was built into a standard
7x 8 x12-inch metal portable carrying
case, obtainable from any radio parts
jobber. As shown in Photo C the parts
fit into this case without overcrowding
and with little wasted space. Since
some of the parts used were salvaged
from other equipment, no dimensions or
chassis layout will be given other than
that shown in the photographs. How-
ever, those who may wish to eonstruct
a similar unit should -have no trouble
in working out their own diménsions if
the general parts layout shown in the
various photographs is followed.

Connections are shown on the wiring
diagram for the power unit, the cam-
era mechanism and a separate a.c. pow-
er supply to replace the batteries. This
power supply permits use of the unit
where a.c. is available by merely pull-
ing out the shorting plug on the front
and plugging in the a.c. power unmit
which will then supply power in place
of the batteries. The batteries need not
be removed from the case. Use of such
& power supply saves batteries for use
where a.c. is unavailable.

While a standard auto:radio power
transformer and vibrator are used, it
will be noted that a type 12-A tube is
used with grid and plate connected to-

gether as a half-wave rectifier. Either a

12-A or 71-A may be used, but the 12-A
gives slightly higher output voltage.
The 12-A was chosen for its low filament
current and quick heating characteris-
tics, and also because it is so construct-

Photo C—A back-panel view of the equipment.
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ed that it will withstand the operating
voltages applied. The vibrator is the
standard four-prong variety of 4- to 6-
amp. capacity. Not all types of power
transformers will work in this cireuit
as some of them will not supply sufficient
output voltage, while others may be too
heavy and bulky to fit the space. Note
that a 6-ohm resistor is in series with
the filament of the 12-A rectifier. This
resistor is necessary with the 9 volts of
battery as otherwise the filament of the
tube would burn out.

The battery voltage was chosen be-
cause it took 9 volts to get sufficient out-
put with the particular power trans-
former used. Some transformers will
work with 6 or 7.5 volts; and if such a
transformer is available, battery voltage
may be adjusted accordingly.

Switching Arrangement

The main control switch consists of
three sections. Each section is really
four separate s.p.d.t. units. In addition,
there is an Off position in which all con-

Photo D—The voltage supply, camera and lamp.

tacts are broken. This position is not
shown in the diagram. There are two
live switeh positions. The upper switch
position is Off with all units disconnect-
ed; the middle (as shown in the wiring
diagram) is the Charge position, in
which the capacitors are charged in par-
allel; and the lower is the Discharge

#~ROTARY

SHUTTER RELAY
SHUTTER
“ CMERCURY)
SHUTTER TER SW,
RELEASE S L
CABLE "

red =
5 PRONG PLUG

= MODELLING LIGHT

Fig. 2—Diagram of camera and lamp extension.

position. When the switch is in the low-
er position the capacitors are dis-
charged in series through the flash lamp.

The flash is fired through the action

-of two separate relays. See Fig. 2. The

shutter relay mounted on the reflector
housing the flash bulb first trips the
camera shutter, then the shutter trips
the firing relay. This synchronizes light
and shutter so that the flash occurs
with the shutter wide open. The firing
relay is mounted on top of the power
transformer on a small piece of Lucite,

1947

as can be seen in the Photo G, to insure
adequate insulation.

The switch used to achieve the rather.
complicated result outlined above was

o
k

Photo E—Another view of camera and flash-
lamp.

assembled from Mallory sections taken
from two other switches. See Fig. 3.
This is not a stock item, but a two-
gang switch having similar charac-
teristics is available. Two of these units
may be assembled into one three-gang
switch by sawing off the spacing wash-
ers and spacing the sections closer to-
gether. It is very important to note the
particular sequence to be followed in
wiring each section.of this switch to
keep the potential differences between
adjacent contacts to a minimum. Since
only ten sections of the switch are used
in series-parallel condenser transfer,
this leaves two sections unused. One of
these is. used das a power switch in the
primary (battery) circuit, while the
other is used to switch the meter ranges
from 0-15 to 0-600 volts by shifting be-
tween the two multipliers R1 and -R2.
The meter thus _

reads plate voltage
when the capaci-
tors are being
charged, and’fila-
ment voltage when
the switch is in the
firing position. The
meter used is a war
surplus item de-
signed for aireraft
use and has a lu-
minous scale which permits operation in
total darkness. This gives an indication
of battery condition at all times and also
serves as a warning not to leave the
power switch in either the middle or
lower position, which would result in
rapid exhaustion of the batteries, The
meter is mounted on top of the case
for easy visibility, in one model.

A fuse has been included in the pri-
mary circuit. It could be omitted. with-
out affecting the operation of the unit,
but it is desirable to protect the rest
of the circuit in case the vibrator points
should stick. About 15 amperes is the
correct value.

A modeling light is built into the flash
reflector to permit foeusing the ‘camera
in darkness. This light is controlled by
an on-off switch on the front panel of
the power unit. It will be noted that it
burns only when the main switch is in
the Charge position. A small 6-cp minia-

(Continued on page 53)

Fig. 3—Switch detail.
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TELEGUIDED

O example of American technical
ingenuity is more spectacular
than aircraft remote control. Be-
gun as a plaything, it has been
perfected by wartime research and now
as a weapon of war it may greatly re-
vise tactical and theoretical military
thought. In common with .other in-
ventions developed primarily for war,
it also will have valnable civilian use.

The ‘use of radio-controlled airplanes
early interested the Army Air Forces
because of their suitability as targets.
Sleeve targets towed behind other air-
craft only partially performed their
function: they were unrealistic and
presented a hazard to the pilot of the
towing aircraft, often at the mercy of
an unskilled marksman.

A target aircraft, on the other hand,
realistic in every detail and “®ontrolled
by a pilot in another plane hevering at
a safe distance, could create the proper
illusion. It could supply to the airborne
machine gunner, as well as the anti-
aircraft gunner on the ground, with a
maneuvering target to spur him on to
his best efforts.

The flight-testing of new aircraft too
often has seen a plane go into a power
dive out of which the pilot was unable
to level off. Crashing to earth the life
of the pilot was not the only loss suf-
fered. The reason for the crash often
remained a mystery, concealed in the
shattered fragments of the plane and
the dead brain of the pilot.

Today, plans can be test-flown with-
out pilots aboard. The, most difficult
flight maneuvers are accomplished by
radio direction, with the reactions of
the plane telemetéred to the ground as
they occur. If the airplane crashes, the
reason is no longer secret. Valuable data
has been gathered and recorded and
serves as tie basis for improvements in
subsequent moedels.

During the war the Army Air Forces
loaded war-weary B-17 Flying For-
tresses with high explosives and pur-
posely crashed them into high-pricrity
German targets. Naturally no pilots
were aboard. The 'pilotless American
Kamikazes were radio-directed to their
destinations by other B-17’s. At that
time the remote control system was not
developed sufficiently to get the planes
off the ground by radio. Token crews
took the planes up and parachuted to
safety as soon as the control planes
took over.

The airplanes that flew through the
atomic cloud at Bikini were controlled
entirely by radid; and the data their in-
struments gathered has contributed to

®*Information and Public 'RelafIOan, Headquarters

Army Air Forces, New York,
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scientific knowledge of radiation.
Later, two of the planes that
were used at Bikini were
flown 2,600 over-water miles
from Hawaii toCalifornia.
Arriving off Santa Rosa
Island, one oftheplanes
dropped a smoke
bomb. The flight of these two B-17's was
radio-controlled from start to finish.

The various setups in which remote
control may be applied to aircraft are
basically similar. The channel of com-
munication between the controlled and
controling airplanes, known as the
drone and wmother respectively, is a
specially designed transmitter and re-
ceiver system. Controls on the drone are
operated by servo motors either through
the airplane’s automatic pilot or di-
rectly from the transmitter. The servo
motors are activated by radie impulses
in accordance with the desives of the
controlling pilot. Practically any ma-
neuver within the capabilities of the
plane may thus be accomplished.

A two-view television set in the drone
is trained both on the aircraft’s in-
strument panel and the outside atmos-
phere. By flipping a switch the con-
trolling pilot may visually examine im-
portant dials and gages, as if he were
actually in the pilot’s seat of the drone.

The brains of the radio control system
are incorporated in an ingenious five-
pound box, known as the beeper, because
of the bird-like sounds it emits when in

P

By JAMES A. NILAND*

U.S.A.A.F. Photo
Model of a projected supersonic rocket-pro-
pelled radio-controlled plane of the future.

use. See illustration in “Radio Target

Planes,” RaD10-CrAFT, January, 1945.

Levers on the box allow for any combi- .
nation of plane funections, such as

throttle control, raising and lowering

flaps, ete.

While the range of control varies
with conditions affecting radio recep-
tion, control can be achieved up to a
distance of 75 miles. Usually the take-
off of the drone is supervised by an
operator in a jeep-installed ground sta-
tion. After the drone is airborne and
has climbed to an altitude of about 400
feet the mother plane takes over.

Under normal circumstances the
drone’s altitude is automatically con-
trolled by altimeter equipment specially
installed for that purpose. However, the
altimeter setting may be over-ridden,
when necessary, by a special relay box.
The receiver-selector in the drone in-
cludes an eight-channel audio filter se-
lector circuit to discriminate between
the various tones received. A relay unit
passes control voltages to the automatic
pilot from the receiver output.

(Continued on page 56)
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PROBLEMS OF INSTABILI

By TED POWELL

NE of the perplexing problems
encountered in radioc and
sound work by servicemen, is
circuit instability which:some-

times develops in equipment which has
apparently been serviced properly.

Circuit stability is governed by either
of two circuit conditions, positive feed-
back (regeneration) or negative feed-
back (degeneration}. Regeneration is
often deliberatety introduced into r.f.
or i.f. amplifier circuits in controlled
amounts_to increase the available gain
‘and sharpness of tuning. Similarly, de-
generation may be introduced into cir-
cuits-in controlled amounts to reduce
hum and certain types of distortion and
to suppress oscillation tendencies.

Under certain conditions,, regenera-
tive and degenerative coupling effects
may exactly cancel each other out at a
certain frequency or frequency -range
to produce extremely stable circuit
operation.

Four Kinds of Coupling

Regeneration or degeneration effects
may be brought about by any of four
circuit coupling factors—conduction or
electron coupling; inductive or mag-
netic coupling; capacitative or electro-
static coupling (in the case of hyper-
frequency circuits, by radiation or elec-
tromagnetic coupling) and various com-
binations of these coupling factors.

Conduction coupling may take place
via common amplifier-tube electrode
voltage-supply circuits, common grid-
bias cathode-resistor circuits, common
chassis ground returns, common ground
bus leads, and in rare cases, via dielec-
tric leakage paths. Although the d.c.
ohmic resistances of chassis and wiring
runs are measured in extremely small
fractions of one ohm, their a.c. imped-
ances are considerably greater, especial-
ly at radio frequencies.

Inductive coupling by magnetic fields
around transformers, chokes and cur-
rent-carrying conductors can cause
* considerable instability trouble in high-
gain amplifiers and inadequately shield-
ed circuits. Capacity coupling becomes
rapidly more severe with increase in
signal frequency. At microwave fre-
quencies, two wire ends facing each
other serve as an effective capacitance.
(Two polished parallel No. 10 conduc-
tor wire ends séparated by 1/10th inch,
have a very small capacitance of about
.00018 micromicrofarad, but at a hyper-
frequency range of 30,000 mc have a
capacitative reactance [a.c. impedance]
of only about 3000 ochms.)

Certain design factors in electronic
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control, industrial process,
communication, television,
navigational and radar equip-
ment are too complex to be
predicted in advance or too
difficult for theoretical solu-
tion with the mathematical
tools available. These com-
plex unpredictables constitute
the well-known “bugs,” gen-
erally more readily handled by means
of trial-and-error models and graphical
methods than by pure calculation.

Persistent circuit instability results
as much from mechanical arrangement
and resulting®stray-coupling factors as
from the principal circuit constants
themselves. In such cases, the usual and
obvi6us by-pass filtering, shielding, low-
ering of amplifier tube electrode volt-
ages result only in a change of over-
all oscillation frequency. The final al-
ternative is to re-arrange the wiring,
components and shielding on the chassis
in a trial-and-error routine till the
greatest fieedom fromf stray coupling
is determined experimentally.

A few simple alternatives may suc-
cessfully eliminate the perplexing and
involved instability “bug” when it erops
up under certain favorable conditions. .
In multi-stage high gain r.f. ori.f. am-
plifiers, oscillation can sometimes be

8. § VT sy
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suppressed by altering the power factor.
of one or two of the amplifier tube pldte
or screen-grid voltage supply circuits.
This can be done by inserting an r.f.
choke or by eliminating or changing an
isolating resistor or by-pass condenser;
introducing cathode degeneration by
lowering or omitting the cathode resis-
tor by-pass condenser or inserting an
r.f. choke in one or two of the cathode
circuits; adding or omitting some of
the shielding in ong or two stages; re-
arranging some of the wiring, com-
ponents or ‘shielding in some of the
stages; inserting r.f. chokes in series
with the voltage supply busses to one
or two of the amplifier stages. The
power factor of the grid or plate coil or
resistor load circuits of one or two of
the stages may be altered by shunting
them with choke, condenser and resis-
tor networks; inserting small damping
(Continued on page 66)

Werner's SerVice Shop, Binghampton, N. Y., is an example of a small but efficient layout.
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~ SMALL RECORDING STUDIC

"By J.C. HOADLEY

Part I — Microphone, Recorder, Turntal_)le and Pickup

cording studio without the expendi-

ture of a small fortune. When we

reduce the prospective studio to its
bare essentials, we find that we need the
necessary equipment to make and play
back a good recording or transcription.

These essentials would be, in the or-
der of their importance:

IT is entirely feasible to equip a re-

1. A 16-inch dual-speed motor and turn-
table assembly.

2. Rugged leadscrew assembly, prefer-
ably of the overhead type, and a good
cutting head.

3. High-fidelity, low-distortion ampli-
fier with adequate power capabilities
not only for recording, but also for
,playback. .

4., High quality playback pickup.

b.1 Playback speaker system, preferably
.of the dual-speaker type.

6, One or more high-quality micro-
phones and an acoustically treated
_room for the actual recording. =~ -

?..A second turntable and playback
pickup for re-recording and dubbing
purposes.

8. An all-wave AM receiver and an FM
receiver are desirable.

It is assumed that adequate space is
already available, preferably with three
rooms. The recording equipment should
preferably be placed in a room by itself,
to insulate the recording artist from the
distraction of watching the business of
making a record and to insure that the
attendant noises will hot mar the re-
¢ording. :

The second space consists of the
actual studio. It should contain several
microphone outlets to reduce the possi-
bility of tripping over the'cord. A pianc
is a must, if musical recording is con-
templated. The studio should be par-
tially lined with absorbent material.
One end of the studio might be so lined
and the other end left reflective. This
would provide a versatile arrangement
where the acoustics of a large hall or
outdoors may be simulated.

The third space is the reception and
waiting room. There has to be a space
where the clerical business of a record-
ing studio ean be conducted without

interfering with either the recordist or
the artist. It would be highly desirable
to provide a receptionist or secretary to
meet customers.

We are, in this article, primarily con-
cerned with the equipment necessary to
make a good recording.

For this we must first have a turn-
table and motor assembly. The*selection
of this item deserves our deepest con-
sideration. It is possible to cut corners
nearly everywhere else, but we cannot
turn out good recordings with a poor:
turntable. It must neither  introduce
wow (which is a change of speed within
one revolution) nor slow down under
the pressure of the cutting head. Both
of these deficiencies will be noticeable
to even the most uncritical customer.
Wow is greatly reduced in a turntable
that has great mass. Sixteen-inch tables
usually are made of cast iron and weigh
from twenty to fifty pounds. The drive
motor should have adeguate power, so
as not to slow under the load of the

-cutter, and should have a continuous-

duty rating of at least 1/30 horse-
power.

20°

Courtcsy Brush
Development Co.

Courtesy -Amperite
Co.

Fig. I, left—VYalocity microphone and typical field pattern. Right—Cardioid

Feld pattern with representative microphone of this type. Top photo—Non-directional sound cell microphone; bottom—standard dynamic type.
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Fig. 2—The author’s recording amplifier. A standard type may
be used, with slight modifications, for recording. purposes.

The leadscrew assembly which is to
drive the recording head across the rec-
ord should be rugged and without play
of any kind. The overhead type is usu-
ally preferable. :

There are many cutting heads to
choose from. They range from six dol-
lars to several hundred. There can be
no doubt that when cost is a factor, the
crystal type will provide the best re-
sults. It is equally certain that the finer
magnetic types will provide the very
best quality.

The next most important item is our
amplifier. It should be of the highest
quality you can afford. In the interest
of economy, it might be well to con-
struct your own.

This amplifier should provide several
channels feeding a stage containing
high- and low-frequency compensation,
which, in turn, feed an output stage
capable of at Jeast ten or fifteen watts
at a maximum of two percent distor-
tion. Switching should be provided for
several recording characteristics. Means
should also be provided to monitor the
output of the amplifier. An a.c. volt-
meter, with a flat frequency response
and plainly marked as to the maximum
level that may be safely applied to the
record, should be permanently connect-
ed to the amplifier’s output. Also, it is
desirable to provide audible monitoring
by headphones or speaker.

A suitable playback pickup must be
provided. Again, there are many choices.
The crystal types provide the best per-
formance when cost is a prime factor.
The magnetic and dynamic types cost
much more, but can have wider range
and lower distortion. In the interest of
simplicity of compensation, it is desir-
able to use the same type of cutter head
and playback pickup. It is significant
that the average user of 10- and 12-inch
records will use a crystal pickup, where-
as the user of 16-inch transcriptions
usually uses a magnetic or dynamic
_ type. There is a profound difference in
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ECORDING MOTOR
* POWER SW.

the recording = characteristic, which
should be taken into account when the
recording is made. .

A high-quality playback speaker in a
good baffle is a necessity to do justice
to the playing of your best recordings.
An extended-range eight-inch speaker

in a bass-reflex bafle is offered by at

least one large manufacturer for less
than twenty-five dollars, although the

" more expensive coaxial types would be

more desirable. The minimum require-
ment of the speaker system is that it be
reasonably flat from 50 to 8000 cycles,
and it would be .desirable to have the
range flat from 40 to 12,000 cycles per
second. :

It would be desirable to provide a
duplicate 16-inch turntable and over-
head system so that continuous record-
ings could be made. In the event that

117\ AC

——

the cost is prohibitive, a good 12-inch
dual speed turntable, together with a
pickup suitable for playing 16-inch
records, can be used for -dubbing and
copying. It is essential that this turn-
table be free of wow and speed varia-
tions.

We will need several microphones.
The types selected will depend upon
their intended use. For music, a velocity
type is considered good. Superh, also,
are the several cardioid types and:the
sound-cell crystals. For voice recording,
the erystal and dynamic types are pref-
erable. The crystal types are the most
inexpensive in original cost.

Several different pickup patterns are
available in the different types and the
microphones should be chosen with this
‘pattern in mind. Fig. 1 shows the pick-
(Continued on page 52)

T = PRk
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Heart of the recording assembly. Sturdiness and freedom from any play are important here.
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BUILDING A TELEVISER

Part II—The Sound Secetion Is a Good FM Receiver

month’s issue. Full winding data

for all tuning coils as well as audio
and video i.f. transformers are given in
this article. The ‘set may be used as a
straight FM receiver on the new chan-
nels if slightly modified. Notes on wind-
ing coils to cover these channels are in-
cluded here.

HIS receiver is the sound section
of the televiser described in last

Phote A—The composde and wdeo IREALR

The oscillator feed-back coil L13-P14
(Fig. 1) consists of a 1-turn primary
and 1-turn secondary, each % inch in
diameter. Both. coils are wound with

No. 14 wire. A piece of spaghetti tubing
is slipped over each coil, and they are
coupled as closely as possible.

The oscillator coils L10, L11, and L12
are wound with No. 14 enamel! wire as
follows:
and L12, 1 turn.

All the coils are self-supporting, .-
inch in diameter, and spaced as re-
quired to hit the desired band.

The mixer grid circuit coils are wound
as shown in Fig. 2. Winding data fol-
lows:

Coils § Tums Wire Size
LA (L1,L4,L7) 1 No. 14 enamel
LB (L2,L5) 4 No. 26 enamel

(L8) 2 No. 26 enamel
LC (L3) 4 No. 26 enamel
(L6) 3 No. 26 enamel
(L9) 2 No. 26 enamel

Coil LA is center-tapped.

Position 1 of SW2 covers channels 1
and 2; position 2, channels 3 and 4;
position 3, channels § and 6.

Construction of the video and sound
if. transformers is perhaps the biggest
task in building the set. The second,

L10, 6 turns; L11, 4 turns; .

By ROY FREELAND

third, and fourth video i.f. transformers
are constructed and wired as shown in
Fig. 3-a. The windings and condenser
values are:

LA (Li8, L21, L24); 23.5 turns, No. 30
enamel

LB (L19, L22, L25); 41 turns, No. 30
enamel

LC (L20, L23, L26); same as LA

CA (C22, C24, C31); 3-25 puf variable

CB (C18, C26, C33); 3-25 uuf variable
(Set approx. 22 ppuf)

CC (C19, C27, C34); 3-25 puf variable

LB GND C

== =——=N
ﬂ_. — b—|/4 J'

Fig. Z—Wmdmg deh:lls of mixer grid coils.

The first, fifth, and sixth video 1i.f.
transformers are constructed as shown

.in Fig. 3-b. The coil winding data are:

Turns Wire Size
21 No. 28 enamel
29 No. 32 enamel
23 No. 32 enamel

Coila
LA (L16, L29, L32)
LB (L15, L.27, L.30)
LC (L17, L28, L31)

. : 110
vi, MixER, v20,v21, L. ampLiFiers. OAC 7 azos..C._ €205 a6 200..£209.4 €210 _n2i0
vaa,ummes, S U7 vaa, oiscammaron, GHE : :Et i3
vo| (E1DC] P v | elICL
Dea[ [+
ne ,___RB___1ca2_ R203
ST ,~'=(
i T
p cvlaazou‘- ' R204| & R2
VI LU LITTR & "¢Ugirz02 S| . || reoz s
TRANSPOSED LEADS TO ANT. RE/ % i o | [ t06 | T
L t
- RS | c202T | Tezo3 €20 pA215 [C218
2o 3” b, WA i~ T TZ fll i
T ) -
2 RI03|S n 250v.
' L5 2t3L6 % ::Rl C|0= ||=~ TO VIDEC UNIT =
L
‘ o | (53
{ 4] 4 49 2 =
i BsL9 |3 R2g < SSEE TEXT JANUARY 1947 ISSUE * —
O}
‘ a g i
]
B b B 3 CH10)
= v-*vv o - | B+ 250V,
: z BIAS
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I o
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+
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Fig. 1—Complete sound section of the television receiver, including the mixer section which was also printed in last month's figure.
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The construction and placement of
T1 and T2 are shown in Photo A.

The sound if. and discriminator
transformers are wound on %-inch
forms with the windings spaced as
shown in Fig. 3-c. The primary wind-
ings L38, L40, and L42, and the second-
ary windings L39, L41, and L43 are all
wound with 23 turns of No. 32 enamel
wire. .43, the secondary of the discrim-
inator transformer T11, is center-
tapped. All of the video and audio i.f.
transformers are mounted in standard,
shielded i.f. transformer cans.

Air trimmers are recommended for
the i.f. and discriminator transformers;
however, mica trimmers may be used if
desired.

The peaking coils 133, L34, 1.35, L36,
and L37 for the detector and video am-
plifier circuits may be purchased com-
mercially in the proper value, or they
may be wound. The coils are wound as
follows: L33 and L35, 280 turns; L34,
155 turns; L36, 230 turns; and L37, 110
turns. All coils are wound on 24-inch
bakelite forms with No. 38 enameled
wire. To insure wide-band operation
from the video detector and amplifier
stages, the lead capacntance should be
kept to a minimum.

The vertical oscillator transformer
T7 is wound on an iron core salvaged
from a small a.f. transformer or a.c.-
d.c. filter choke. The outside of the core
measures approximately 1% inch on
each side. The center leg is about % x
% x % inch. Both windings are wound
in the same direction with No. 32 enamel
wire. The primary has 100 turns and
the secondary has 200 turns. Wiring
connections are shown in Fig. 4.

Photo B—Construction of i.f. transformers.

Wiring Notes

When wiring the i.f. stages, all
ground connections for one stage should
be returned to a common point. Care
should be taken to isolate each stage.
Good quality carbon resistors should be
used and connections should be well
soldered to keep circuit noise to a mini-
mum, Noise developed in the video cir-
cuits will make the picture appear
grainy.

Precautions should be taken to keep
60- and 120-cycle hum out of the picture
by placing wires carefully. Hum picked
up in the video circuits will appear as
black bars across the picture, while hum
picked up in the sweep circuits will
cause a wavy edge on the raster. The
grid lead to the picture tube should be
as short as possible. A lead 10 to 12
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inches long, if properly isolated from
magnetic fields, should give no hum
pickup.

Construction details for the sound

500- 600unf
,r\—*’—‘*
U U b
L :

unit i.f. and diseriminator transformers

are shown in the photograph of the LA CA 10K LC HCC
sound unit (Photo B). The sound if. T4 200- 600,11

signal is fed £rom the mixer to the

sound unit through a length of 72-ohm - = =
co-axial cable. The

audio output from 315/15"

the sound unit is 13/ ‘ \ |34

sufficient to drive s 13/16—>
;}l')i %};:::i%rz?haﬁ; - 9/15—1({/: LY p— 7/:36 15716 {’6‘1“ /16—
average broadcast = = :
receiver. If desired, ~ CHASSIS Ig
the builder can add ~ ENP 4

his own audio DIMENSIONS IN INCHES

stages.
f0COND.CI3,} GND. P B+ GND G
cas,0ntd9. |4 Tl /i .

T

I5./8 CHASSIS

_L END

'—3/4—4(5/!6 3= bimEnsions
o N INCHES

2V2
Fig. 3-b—Winding details for Tl, T5 and Té.

Alignment of the Sound Receiver
The alignment of the receiver is some-
what difficult and, for accurate results,
requires equipment not readily avail-
able to the average builder. The align-
ment method described here is long and
rather tedious but yields good results.
The following equipment will be re-
quired: a calibrated r.f. signal gen-
erator capable of covering the range
from 8 to 20 mc; if possible, an r.f.

- signal generator to cover the range

from 44 to 88 me; a 0-1 milliammeter;
and an oscilloscope or v.t.v.m. for out-
put indicator. Both signal generators
should have provision for modulation of
the signa! (about 400 cycles), and the
output should remain substantially con-
stant over the frequency range to be
covered.

The sound unit should be aligned
first, since it will be used later in the
final adjustment of the receiver. Insert
the milliammeter between the lower end
of the limiter grid resistor R211 and
ground. Feed an 8.25-me r.f. signal into
the grid circuit of V20 through a 50-
uuf capacitor. Adjust the trimmers on
transformers T9 and T10 for maximum
indication on the meter. Throughout
the alignment always use the minimum
output from the signal generator that
will give a readable signal on the out-
put indicator. Rock the signal genera-
tor 100 ke each side of 8.25 me, and note
the reading on the meter. The output
of the sound unit should remain fairly
constant over the 200-kc band width. If
it does not, readjust the trimmers on
the transformers while rocking the
signal generator through the 200 ke
until a fairly constant output is ¢b-
tained over the tuning range.

Remove the meter and reconnect R211
to ground. Insert the meter in series
with R214 in the output of the discrim-
inator circuit. Set the signal generator

1947

Fig. 3-a—Winding details for T2, T3 and T4,

GND B+ P DIMENSIONS
SEC. par|  ININCHES
12

In—uans——.] k2116 — |n(——l3/l6——j
S THIS DIM. IS 174 ON T )i 3 CHASSIS END —
Fig. 3-c—The sound i.f."s and discriminator.

to 8.25 me and adjust the trimmers on
transformer T11 for resonance which
will be indicated by zero reading on the
meter, Next set the signal generator to
about 8.35 mc, and note the meter read-

A TOP

S
PRI I00T. N° 32 ENAM. g
PLATE

N.B.:B0TH WINDINGS
IN SAME DIRECTION 0 RETURN

- Fig. 4=The vertical oscillator transformer.

»GRID

SEC.200T. N°32 ENAM.

+viLTS
45( +100+130+200
—200—150 —K00—50
g
-VOLTS A
-~
eisMc  B3sMC  Bdsme

Fig. 5—The ideel discriminator tuning curve.

ing (reverse connections to the meter
if the reading is downward). Set the
signal generator to about 8.15 me, and
again note the meter reading. The two
readings should be the same. If they
are not, readjust the primary trimmer
C214. After readjusting C214 check to
see that the meter reading is zero at
8.256 mec. In general, C215 will affect the
zero response frequency while €214 will
affect the symmetry of the discrimina-
tor peaks. A cut-and-try adjustment of
both trimmers will produce a satisfac-
tory curve similar to Fig. b.

Remove the meter and reconnect
R211. Remove the signal generator and
connect the sound unit to the main re-
ceiver chassis (i.f. co-axial line). Con-
nect the output of the sound unit to an

(Continued on page 62)
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By. MERRILL LINDLEY

HAM STATION FROM SURPLUS

How to Convert the No. 19, Mark 11, to A.C. Operation

transmitter set, a popular piece of
radioc equipment among experi-

Y menters and amateurs, is readily
available on surplus radio markets. It
was built for use in Russian and British
tanks (dial and panel markings are in
Russian and English) and is designed
to be powered from a 12-volt vehicular
storage battery. The entire unit may be
obtained complete with microphones,
headphones, diagrams, and other ac-
cessories. The purchaser should be espe-
cially sure to obtain the schematics—
they are too large to reproduce here.
By constructing suitable a.c. power sup-

THE No. 19, Mark II, receiver and

4 FIL. TRANS,

] II 6.3V, L 3B

i T
FIL.TRANS. ’

Fig. |—The fow-voltage power supply section.

plies, the owner of the Mark II may
adapt it for fixed station operation if
he desires.

The Mark II is essentially three units
in one. Set A is a complete 2- to 8-mc
voice and c.w. transmitting and receiv-
ing station covering the 80- and 40-
meter amateur bands. The transmitter
has a power output of 30 watts ¢,w. and
5 watts voice. The transmitter uses a
m.o.p.a. circuit with the frequency con-
trol ganged to the tuning control of a
5-tube superheterodyne receiver. Set B
is a 4-tubestransceiver tuning from 230
to 240 mc, thus covering the 235- to

A front view of the No. 19, Mark 1. The markings are bilingual.
30

240-mc amateur bands. Set C is a 2-tube
interphone amplifier using a 6K7-G and
a 6V6-G.

The transmitter of Set A uses the
hexode section of a 6K8-G, V2B, as a
variable-frequency oscillator working
into an EF50 buffer amplifier. The final
amplifier is an 807, The 6H6 is used as
an automatic drive control rectifier and
meter rectifier, The receiver uses a
6K7-G r.f. amplifier, 6K8-G oscillator-
mixer followed by two 6K7-G i.f. stages
and .a 6B8-G detector, a.v.c. and a.f.
amplifier. The pentode section of the
6B8-G is the modulator for radiotele-
phone transmission and as the tone
oscillator-modulator for m.c.w. The tri-
ode section of V2B is the b.f.o. when
receiving c.w. '

Set B consists of an E1148 high-fre.
quency triode, two 6K7-G’s, and a
6V6-G. When transmitting, the E1148
is a v.h.f. oscillator modulated by the
output of the 6V6-G. The 6K7-G, V1E,
is used as the microphone preamplifier.
When receiving, the E1148 is supplied
with a 168- to 228-kc quench voltage
generated by the 6K7-G, V1D. The
6K7-G and 6V6-G are a.f. amplifier and
power amplifiers, respectively.

The interphone amplifier (Set C) has
a 6K7-G speech amplifier driving a
6V6-G power amplifier.

The set may be operated from 117-
volt a.c. lines by using three small power
supplies and making two minor changes
in the control circuits. The power sup-
ply in Fig. 1 delivers 275 volts at 110
ma to operate all tubes except the 807
power amplifier of the transmitter. Two
6.3-volt 4-ampere filament transformers
are connected in series-aiding to provide
12 volts a.c. for the tube filaments.
Regulation of the high-voltage section
of this supply must be good because the
stability of the variable-frequency oscil-
lators depends upon constant voltage.

The power-am-
plifier plate supply
is shown in Fig. 2.
It delivers 500 volts
with a load of 50
ma. Since the cur-
rent required is
comparatively low,
regulation may be
improved by using
a heavy bleeder
across the high-
voltage output. ~

The circuits are
switched from re-
ceive to transmit
by control relays
L19A and L19B in
Sets A and B, re-
spectively. These

RADIO-CRAFT

relays must be operated from a
12-volt d.c. supply. The a.c.-d.c. supply
shown in Fig. 3 uses a 11726 in a half-
wave rectifier circuit. Its output is
tapped to supply 12 volts d.c. for the
relays. (This supply may be replaced
by two 6-volt Hot-Shot batteries con-
nected in series. They will last for
months. The current drain is only 120
ma.)

Circuit. Alterations

— The blue wire, connected between re-
lay L19A and the filament pin of the -
807, V4A, is disconnected at the socket.

523/
5U4

10H, OOMA

—_ +

2
2 5K
_;." T +25%

Fig. 2—Power supply for the amplifier stage.

The blue lead with black tracer is dis-
connected from the No. 7 pin of the
6K7-G, V1E. These loose ends are
soldered together and brought out to a

SW.
v, 15K
S 50W,
g I Il W L1

Fig. 3—A 12-volt rectifier-type bias supply.

binding post on the front panel. The
positive side of the 12-volt d.c. supply
is connected to the binding post.

The negative side of the d.c. supply
is connected to the chassis of the set.
(This supply should be polarized so that
the grounded side o) the a.c. line is al-
ways connected to the chassis of the set.
—Editor)

The receiver section may he improved
for ‘amateur operation by providing
manual r.f. gain control and including
a switch to ground the a.v.c. line when
receiving c.w. signals. These changes
may be made by comparing Fig. 4 with
the original schematic that accompanies
the set. The cathode resistors of V1A
and V1B are disconnected from ground
and tied to the arm of a 20,000-ohm
potentiometer. One leg of the control is
connected to ground so that the r.f. gain
increases as the control knob is turned
clockwise. The a.v.c. line may be
grounded by connecting a switch be-
tween the junction of L10A and R8B
and ground. When the switch is open,

(Continkied on page 80)
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TELEVISION FOR TODAY

Part IX — D. €. Reinsertion and Image Synchronization

NALYSIS of the video signal
(in a preceding article) indi-
cated that it consists of two
parts: an a.c. and a d.c. com-
ponent. The a.c. component governs the
variation in detail from point to point,
whereas the d.c. component governs the
over-all background illumination of the
received image. We may look upon this
latter component as an over-all inten-
sity control, automatic in the receiver,
but adjustable at the broadcast studio
according to the dictates of the produc-
tion manager. The transmitted and re-
ceived signals. contain this d.c. compo-
nent and it is only in the output of the
second detector when the r.f. has been
removed that we need give it special
attention. This becomes evident when
we consider the nature of the video
amplifiers that follow the video detector
and the form of the video signal.
Video amplifiers are coupled by
means of condensers. The d.c. compo-
nent is automatically eliminated in pas-
sage. Fig. 1 compdres the forms of the
video signal with and without the d.c.
component. In one instance, Fig. 1-a,
the synchronizing pulses are on one
- level and the three degrees of inten-
" sity (white, grey, and dark) are proper-
ly oriented with reference to the top-
most or black level. In the second illus-
tration, Fig. 1-b, the d.c. component
has been removed and the synchroniz-
ing pedestals are no longer aligned to
one level. Without the d.c., the wave

adjusts itself so that the areas above
and bélow the zero reference line are
equal, this being true of all a.c. waves.

What would be the effect 6f a missing
d.c. component upon the final image?
First, there would be no exact way of
determining what the true average
background brightness is, since this is
a direct function of the d.c. component.
Imagine two studio -scenes, alike in
every detail except the over-all light-
ing. Assume that one scene is strongly
illuminated while the general illumina-
tion on the other is low. Examination
of the resulting video signal would re-
veal that they differed substantially
only in the amount of d.c. component
contained in-each. The illustration in
Fig. 2, might very well present this
situation.

With no d.c. component, both the
above signals produce essentially the
same image, with an average back-
ground - illumination based primarily
upon the various shades of the people,

.their clothing, and the objects in ‘the

image.

As a general statement, the d.c. com-
ponent controls the image sensation
more in the regions of high brightness,
while the a.c. component produces a
greater effect in the low intensity re-
gion. Hence, removal of the d.c. com-
ponent will produce a darker image.

Secondly, with the removal of the d.c.
component, the blanking and synchre-
nizing pulses are no longer aligned to

DARK

CRAE e

~ REFERENCE AXIS

jo+

Fig, 1—A.c. and d.c. forms of a video signal (negative picture phase).

r] rlrc COMPONE
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Fig. 2—These two video signals.are alike excepf‘for their d.c. level.
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Fig. 3—In this circuif-. Cec ond Rg are the d.c.

- 8+
reinsertion components.
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the same level. The purpose of the
blanking pulses is to drive the control
grid of the cathode-ray tube to cut-
off. However, with the pulses at various
levels, it becomes necessary to bias the
cathode-ray tube- (with the brightness
control) to such a value that most
blanking pulses, in their new position,
cause cut-off.

Finally, every cathode-ray tube has a
certain characteristic curve. For a
definite input voltage, a certain beam
current is obtained and a related
amount of light appears on the screen.
To obtain repeated appearances of any
one shade requires the application of
the same voltage each time. This is not
possible unless one. reference level is
used throughout. It is here that the d.c.
component is useful. By reinserting
this voltage, all blanking -and synchre-
nizing pulses are maintained. at the
same level and the,associated image de-
tail is likewise oriented correctly.

Reinserting the D.C.

The d.c. component may be reinserted,
if it has been removed, because removal
of this component .does not alter the
shape of the video signal, but merely
its reference level. Re-examine Fig, 1.
If we could somehow raise each syn-
chronizing pulse of the a.c. video signal
back to the same level, then the video
detail electrically associated with that
pulse would likewise readjust itself.

Two methods are in common use for
d.c. reinsertion. Both develop a variable
bias which, when placed in series with
the video signal, replaces the previously
lost d.c. component. The simplest cir-
cuit is shown in Fig. 3. The d.c. rein-
sertion (required only in the final video
amplifier) is obtained from the com-
bination of zero cathode potential plus
grid-leak bias.

The signal applied to the grid of thig
last amplifier is in the negative picture
phase for proper orientation at the
cathode-ray tube, In this form each
synchronizing pulse possesses the most
positive potential of its line. This is
very impoertant, for on it depends the
operation of the d.c. reinsertion net-
work, Rg and Cc. The tube has no bias
other than that which appears across
Rg, and the voltage at Rg is directly de-
pendent upon the synchronizing pulses.
At each pulse-the grid dfaws current
and charges Cc. The condenser then
discharges through R at a rate depend-
ént on the time constant T=Rg x Ce.

By designing the network with a time

constant equal to or slightly greater
than one horizontal line, we can force
(Continued on page 72)
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By A B. KAUFMAN

SIMPLE MODULATION METER '.

A Simple Method for Obtaining Diverse Informati;m

ANY modulation indicators
have been designed, but few
have the overall simplicity

and accuracy of the cathode-

ray tube for discerning waveform, per-

centage of modulation, or deficient
.operation.

The simplest modulation indicators

- employ either a diode tube, meter, or

-neon lamp. These systems generally in-

dicate ~ over-modulation only. Special

meter circuits may be employed to read

in percentage, but these are generally
expensive.

The use of a cathode-ray oscilloscope
to check percentage of modulation is

‘not new, many texts describing the
familiar trapezoidal patterns produced
when the r.f. and audie signals are com-
bined properly in the instrument.

The équipment required for these
modulation tests is any standard cath-
ode-ray oscilloscope and a plain antenna
or t.r.f. shortwave receiving coil. Where
a commercial oscilloscope is not avail-
able, it is possible to build a simple
modulation oscilloscope for relatively
little expense. Such an oscilloscope is
shown schematically, with this article
(Fig. 1). Only three radio tubes plus
the cathode-ray tube are required.
Power supply requirements are simpli-
fied by the use of one conventional mid-
get radio power transformer. Half-wave
rectification is used to supply the high
voltage for the cathode-ray tube. Use of

. half the transformer to supply the high-
. voltage d.c. for the sweep circuit is a
_novel innovation, but perfectly satisfac-
“tory and free of ripple where sufficient

. filtering is used. The sweep circuit em-

_ploys a high-vacuum tube which is inex-
pensive as compared with any of the
gas-filled tubes normally used in these

circuits. The connection between the
sweep circuit and the eathode-ray tube

_ control grid is to eliminate the flyback
sweep trace on the face of the cathode-
ray tube. Normally synchronism of the
sweep is not required, but input connec-
tions are shown on the drawing, indicat-
ing where part of the audio signal may
be fed if sync is desired.

Positioning coentrols are net required
for centering the trace. Manufacturing
tolerances center the beam within a
short distance of the screen center. If
the trace is not centered properly, look
first for a leaky coupling condenser be-
tween the sweep circuit and the deflec-
tion plate. This condenser must show 20

“megohms or higher, and for this reason
it is often wise to use a mica condenser
in this section of the circuit. A loud-
-speaker too close to the cathode ray tube

may deflect the cathode-ray beam mag-
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netically. To check these troubles, short
the deflection plates to ground; if this
clears up the trouble, it is in the cireuit,
probably due to application of a d.c,
potential (as through a leaky conden-
ser) to the deflection plates. Where this
does not clear up the trouble suspect
magnetic fields. Check the surrounding
area with a small compass. Iron panels

ground. It ‘may be found .impossible to
use the three-inch oscilloscope (because
of a grounded deflection .plate) except
with single-ended transmitters. It is im-
perative when 'using the five-inch -or
larger cathode-ray tube to use pushpull
deflection as previously mentioned; fail-
ure to do so will result in a keystone

or the very deflection plates in the cath- ) ANT. e e
ode ray tube may be magnetized. These XMIT TER ANT.POST é__ e
R.£ INPUT AWt
T oI 5;"35&‘ A500K ®50unt
W, - - t ]
< L |ke.DC = 2 goov
12 <00k ¥
< ¥
500K
; ‘v 1802-Pl or 902
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Fig. |—The modulation percentage meter is AT RIS

a simplified oscilloscope, end might be adapt-
od to general use by addition of amplifiers.

may be demagnetized by placing in a
strong a.c. field and slowly removing.

There may be focusing difficulties. If
50, rotate the focus control towards the
sharpest focus point. Then at the other
electrical end of the focus potentiometer
add a 50,000-ohm resistor so that more
voltage will be available in this direc-
tion, Follow up by backing off the con-
trol until focus is obtained.

The primary side of the r.f. pickup
coil is connected to the antenna post of
the transmitter. Normally the loading
resistor or antenna is connected to the
other (unconnected) side of the primary
coil so that it is in series, effectively,
with the antenna lead coming from the
transmitter. This primary eoil should
not be at a current node, but the exact
location is not critical, there being noth-
ing to balance or adjust to cause the
indicator to show the correct percentage
of modulation. Where the transmitter
power is high, the primary winding may
be connected through a small isolating
condenser from the antenna post to
ground.

The secondary of the coil should be
connected directly to the vertical deflec-
tion plates of the cathode-ray tube, with
all else (including the positioning con-
trol) disconnected. If the oscilloscope
tube is five inches or over, pushpull de-
flection (to be preferred) will be avail-
able. Here the sécondary of the coil is
center-tapped (not critical) with the
outside connections going directly to the
deflection plates and the center tap to

RADIO-CRAFT
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pattern with possible indications of un-
symmetrical operation although it does
not exist.

There are two reasons for connecting
the secondary of the r.f. pickup coil
directly to the deflection plates. The ver-
tical deflection amplifier in standard
oscilloscopes does not amplify much over
200 ke and thus is incapable of ampli-
fying the radio-frequency signal. It is
advisable to disconnect the oscilloscope
amplifier output tube from the deflec-
tion plates to reduce tube and wire ca-
pacities to ground. Modern oscilloscopes
have disconnect links exposed on the
back of the unit for direct connection in-
to the deflection plates, making wiring
changes unnecessary. When hooking di-
rectly into the deflection plates, the ver-
tical positioning control is inoperative.
If the beam trace is too far from the
center of the tube with this control dis-
connected, it is possible in some cases to
reconnect it and unwire the output tube
connections to the deflection plates.
Where posmomng is obtained through
the output tube by control of plate cur-
rent, this is not possible.

(Continued on page 68)
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ANTENNA PRINCIPLES

Part III—Directional Arrays and Radiation Fields _

operation of simple antenna sys-

tems suitable for broadcast re-

ception and amateur operation.
More elaborate designs are used for
commercial communication and broad-
cast transmission.

All practical antenna systems and ar-
rays are directional to some extent.
They may be grouped- in accordance
with their characteristics as follows:

1. Those designed to receive or trans-
mit along one or a few narrow beams
only. In other directions the system is
relatively ineffective,

2. Those producing an irregular pat-
tern. i

3. Arrays having circular patterns
in the horizontal plane. Actually these
types are directional with little propa-
gation upward or downward, but they
are commonly termed nondirectional.’

PREVIOUS articles described the

Beam Arrays

For point-to-point communication
there are many advantages in using an
antenna which -concentrates power in
desired directions only. Secrecy is main-
-tained and very high efficiency is pos-
sible. Interference with and from other
transmissions is reduced to a minimum.
Sharp beams become practical at the
higher frequencies because the radia-
ting systems can be constructed within
a reasonable area.

The Amphenol broadside array is an
example of a well-designed communica-
tions antenna for the 162-162 mc band.
These frequencies are assigned to fire
departments, police, press, and rail-
roads. The same array also can be used
(with slightly lower efficiency) in the
neighboring amateur and government
bands which extend from 144-198 mec.
Its excellent directional characteristics
recommend it for fixed or mobile point-
to-point service.

The electrical design of the Amphenol
broadside array is illustrated in Fig. 1.
Four half-wave dipoles are spaced by
one-half wavelength and fed at their
centers. The feeder system from the ar-
ray may use RG8U or (for very long
lines) RG17U co-axial cable.

The large-diameter tubing lowers the
inductance and raises the capacitance
of each dipole. The low Q broadens the
response curve and accounts for the
very wide band over which the antenna
is effective. Use of low-impedance cable
‘eliminates difficulty with voltage loops
and leakage. Note that the outer dipoles
are fed through cables which are one
full wavelength longer than the cables
which feed the inner ones. Therefore
each dipole is fed in phase.

RADIO-CRAFT
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Power is propagated only broadside
to the array. Assume that a wave starts
out at some instant from one dipole. It
reaches the next dipole one-half cycle
later because of

By 1 \QUEEN

propagation. The second figure is &
view looking down on the antenna.

A sharper beam can be transmitted
by using a still more complex array.

the Walf-wave Lo /iWNE

spacing. At this
later instant the
second dipole tends

ofr 172 WAVE : 1/2WAVE 41

to radiate a field

L J

which is out of
phase with - that
which has just
reached it from the
other. The two op-
posite fields cancel
out along either di-
rection of the ar-
ray. A receiving
antenn a located
broadside to the
array intercepts
equal power from each of the four di-
poles since in this case all currents are
in phase, The total gain in the second
case is 7 db over that of a single
radiator.

The narrow fields which are possible
with the broadside array are shown in
Figs. 2-a and 2-b. The first is a cross-
sectional view as it might be seen by
an observer standing on a level with
the array (if radio waves were visible).
Little power is lost through upward

5n

Fig. |—This array
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consists of four dipoles operating in phase. -

Photo A shows such a system. This
particular antenna is erected above the
forty-third story of the building which
houses WOR’s FM station WBAM,
more than 500 feet above street level
in the heart of New York City. It has
an effective gain of 60!

This array is beamed toward Wash-
ington, D. C., and can be used for trans-
mitting at 47.1 or 106.5 mc. The inter-
esting antenna is of the same type as

(Continued on page 55)
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Photo A—Example of & complex FM array, the antenna of WOR's station in New York City.
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CIRCUIT:
A.c-d.c. Superheterodyne — Tuned
rf. stage—a.v.c.

TUNING:
Broadcest Band

POWER SUPPLY:
—105-125 volts, 60 cycles a.c.—105-

125 volts, direct current—Approx. 30°
watts consumption

NATIONAL UNION “PRESENTATION” RADIO

MODEL G-619

PRELIMINARY. :

(a) Adjust the DIAL POINTER along the dial cord to the position opposite the first right-hand
punch mark on the dial backing-plate, with the tuning condenser gang completely out of mesh
(Minimum Capacity); (b) Set VOLUME CONTROL to the FULL ON position; (c) Main-
tain SIGNAL GENERATOR output at MINIMUM consistent with a readable Output Meter
indication; (d) OUTPUT METER across voice coil; (¢) Follow sequence indicated below.

TUBE COMPLEMENT:

} 125K7GT r.f. amp.

I 125A7GT Converter

| 12SK7GT if. amp.

1 12SQ7GT Det-a.v.c.-a.f.
I 35L6GT Power output

| 35Z5GT Rectifier

ANTENNA:

Self-contained loop—Coupling for
external antenna.

CABINET:

Approximate Dimensions—
Height—I13 inches
Width—83; inches
Depth—bl/2 inches

SERVICE NOTES
HUM MODULATION:

On Early Production runs Con-
denser C-18 consisted of two —
.05 uf units. One ground terminal
was connected to CHASSIS, the
other to B—. Disconnect the
CHASSIS terminal of the .05 Con-
denser now connected ‘to Pin No.
| of the 12SA7GT tube and con-
nect this lead to Pin No. 5 of
either of the 12SK7GTs or to any
other convenient B— point. This
effectively by-passes the a.c. mod-
ulation hum to B— insfead of to

SIGNAL SIGNAL
DUMMY DIAL ADJUST
EELUEROE ANTENNA SETTING CLLNERATIN | SIMERATOR | miMMERS ROAES
01 mfd. At HIGH fre- | High side to sta- 45 KC. Tia Adjust Trimmen
1 quency end of tor lug of C2.A b for MAX. oulput
scale. (Min. (Fig. 1). Low Tla reading
UL Capacity) side to B Tib

(Fig. §)

. 3 turn coll of 218 Polnter ot ex- [ Across Dummy 1700 K.C. T Adjust Trimmer
or 220 insulated | treme RIGHT | Antenna i (Fig. 1) for MAX, output
wita on 7' or 8'' HAND END of reading

2 diamoeter dial scale (Min.
0sC. LOOSELY | Capacity) Polnt.
& Coupled to loop | ef will be In line
Antenna in Re- with FIRST punch
ceiver : mark ot right
Same as In 2 Pointer -in Ilne Same as in 2 | 15200 KC, Ya Ad[us! Trimmer
3 above ui'hgunch mark above (Fig. ) for MAX, outpyt
R.F. SECOND from reading
right
Same as In 2 | At LOW fre- [ Same a1 in 2 530 K.C. None * £830 K.C. signal
above Quency end of above should be plcked
scale (Max. Ca- up at ornear this
4 pacity) dial setting.
= Check operation
in Seq. 2 If slg-
nal ts'not plcked
up
REINSTALLING CHASSIS [AFTER ALIGNMENT):—
(a) With chassis still on the bench, set dial pointer at the minimum capacity end of travel.
(b) Slide chassis into cabinet and adjust its position so that the dial pointer is opposite and
3 in line with the FIRST calibration mark at the right-hand end of the GLASS DIAL

SCALE.

(¢) Tighten the chassis hold down screws.
(d) Tuning should now track so that peak signal is attained at the proper frequency
calibration on the glass dial scale.

chassis.

OSCILLATION:

Remove one side of Resistor R-2
{in grid circuit of 12SATGT) aow
connected to a.v.c. bus and recon-
nact to cathode No. 5 pin} of i.f.
—[2SK7GT.

EXT. ANT:
F AR

2SK7-GT

12SA7-GT

[2SK7-GT

35L6-GT__

125Q7-GT
70

I L
} < !
b w00,
: Ly
= JZ2MEG & |
TS T 1 ¥
AV.C. > 500“:'400“r — [black BLOCK:
Ausz—ooor-fa | e . 5%
.‘I‘# .‘I-. bl w vy Bt+7 W
h/ bid i il . []
: ¥ white 10KE, ol o 39MEGE
| "-.{-' C2A €28,00001 "00 :; C|3- cE
=400V,
220K .27 400V SWEP ON V.C. 5 X
Wy <+ -
AF LR VAL S50 1 3575-GT
(2507 12547 125K7 125K7 356 3525 SONLY ON MODELS 4 : >
USING N°51 PILOT Taoow. 1I7V.AC-DC
r 7827272727132 :
NOTES'-%2-08's IN PARALLEL ON SOME MODELS,  RESISTORS 172, AND CAPACITORS 200%. UNLESS OTHERWISE NOTED.  CAPACITORS NOVED IN ufe
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been no small

amount of

disappoint-
ment that the
post - war radios
so far offered for
sale here have failed to show the won-
derful improvements which the ordi-
nary man and woman had been led to
expect. Having read a thousand times
that spectacular advances in radio
technique were made during the war,
they can’t detect any evidence of their
application in the new radios in the
shops. Most of these look (and sound)
to them very much like the same old
pre-war works in very much the same
old boxes! And I am sorry to have to
confess that the impressions formed by
Mr. and Mrs. Broadcast Listener are
too often not very far from the truth!
We are woefully short of raw materials
—insulated wire, stampings for trans-
former cores and metal for loud-speaker
magnets in particular. This, combined
with labor shortages, has led manufac-
turers te concentrate mainly on the
small superhet receiver, containing four
or five tubes in addition to the main
rectifier.

Now there are not many changes that
¥you can ring on such combinations of
tubes. Nor can you introduce much in
the way of frills when component manu-
facturers quote delays of anything from
twelve to thirty-six months for the de-
livery of any but the most ordinary of

A front view of the baffle-mounted radio set.

small parts. Those are some of the chief
reasons why the majority of our pres-
ent-day radios differ so little from the
receivers of seven years ago (remember

RADIO-CRAFT
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TRANSATLANTIC NEWS

From our European Correspondent, Major Ralph Hallows

that the war began for us in 1939.)

Nevertheless, some firms have man-
aged to produce real novelties—novel-
ties of genuine value, and not mere
flat-catching stunts. One of these is the
Murphy A104 receiver, the design of
which strikes out in an entirely new
line. The basic idea? To get rid of the
“boxiness” and “boominess” which are
the almost inevitable results of making
a smallish cabinet act as the baffle for
the loud-speaker. Every reader of
RADIO-CRAFT knows that if a flat baffle
is used better reproduction is obtainable
than with the loud-speaker cooped;jup in
a cabinet. Much of the thudding base
we know too well is due to cabinet
resonances. The trouble is to know how
to find a convenient place for a flat
baffle.

In this Murphy set the problem is
solved ingeniously by, so to speak, hang-
ing the receiver on to a 24 by 18-inch
baffle. The illustration shows how this is
done. The receiver itself is long and
narrow with almost a straight-line lay-
out from antenna to output terminals,
In use it should stand on a hard surface,
which becomes an extension of the
baffle.

This is something more than just an
idea. It really works. The reproduction
is so much better than that obtainable
with box-type cabinets that readers may
care to try out designs of their own on
the same lines.

Far-East Transmissions

Short-wave fans may have been
puzzled over the location of a station
broadcasting in English on 7.185 mec.,
and announcing itself as Radio SEAC.
This is the British Army 100-kw trans-
mitter in Ceylon, which sends out daily
entertainment programmes from 1330
EST. These programmes are broadcast
simultaneously by a 15-kw transmitter
on 15.12 me.

Carrier-Current Broadcasting

In England a large and prosperous
system of relaying broadcast pro-
grammes was in being before the war
and it is now growing vigorously, To
understand why it is popular you must
realize that in all Britain there are only
16 broadeasting stations, all run by the
BBC. These transmit between them two
programmes, -the regional and the na-
tional. In most places both programmes
are receivable with good strength and
quality. But there are places where re-
ception is none too good; it may be that
the field strength is insufficient, or it
may be that man-made static spoils
things.

Here is how relaying has been worked
hitherto. A corporation, having obtained
the necessary authorization, sets up a
large receiving station at an interfer-
ence-free spot and offers to any who

1947

will sign on for a small weekly subscrip-
tion a “piped” programme service, guar-
anteed free from fading and interfer-
ence. The subscription is about 35 cents
a week. In return the relay company
runs wires to the subscriber’s house,
supplies him with a small amplifier and
a loudspeaker and gives him a choice of
two programmes at all times.

A week or two ago an entirely new
type of relay system was inaugurated at
Rugby. In this carrier-frequency meth-
ods are used and the subscriber has the
choice of any one of six available pro-
grammes, though only one pair of wires
runs to his house. The receiving equip-
ment consists of a 3-tube unit, provided
with a selector switch and a volume
control. It is planned to extend the car-
rier-frequency system to other localities
in the near future.

Popularity Meter

Incidentally, the relay services supply
an infallible method of determining not
only whether a particular programme
item is liked or not, but also just how
much it is liked or disliked. The engi-
neers at each main relay station have
meters in the output circuits of their
equipment and they can tell instantly,
by glancing at the loads registered on
their dials, what proportion of the sub-
scribers are listening at any moment,
for the load is naturally heavy when
there are many and light when there
are few. Some of the most interesting

S}de-pieces hold ﬂu; baffle clear of the wall.

hours that I have ever spent were at
such a relay station, watching the dials
of the output load meters and observing
their continuous record of listeners’ re-
actions to the various programme items.

Anti-fading Antenna

A novel type of anti-fading vertical
radiator has just been brought into use
by the BBC in connection with one of
the 100-kw transmitters at Brookman’s
Park, near London. The 500-foot lattice
mast is divided into two sections by
means of three low-capacity insulators,
each 3 fect high and 9 inches in diam-

(Continued on page 63)
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Gonducted by A. C. SHANEY

SOUND ENGINEERING — No. 27

in this section. No circuit diagrams

This department is conducted for the benefit of all Rap10-CRAFT readers.
All design, engineering, or theoretical questions of general interest on PA
installation, sound equipment, and audio amplifier design will be answered

being printed in order of their receipt.

Note: when questions refer to circuit diagrams published in past issues
of technical literature, the original,
supplied in order to facilitate reply.)

can be supplied by mail, all answers

or a copy of the circuit should be

RECORDING AMPLIFIER
The Question:

I am desirous of building first-rate re-
cording equipment. I have been search-
ing for a suitable diagram for some time
and have not been able to find one. I was
wondering if you could furnish me one
with the following specifications:

1. Crystal recording head to be used.

2. Playback (crystal pickup) to be
included. -

3. Usable as a small PA system.

4. Volume-level indicator of some
kind, either meter or a cathode tube, in-
corporated.

5. High-fidelity—with inverse feed-
back.

Can you supply me with such a dia-
gram? I will greatly appreciate any help
you can give me.

JoHN G. SJOBLOM,
Anderson,-Indiana,

The Answer:

A circuit diagram of the type you
request is given in Fig. 1. You will note
that a voltage doubler is used in the
rectifier supply and a combination iso-
lation and filament transformer is used
to isolate the circuit from the 117-volt

6SC7 FiKke v.CNe)

i
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LTER] & 500,uf

S AV EAMA

300K =
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a.c. power line. This circuit has been
successfully used on a number of com-
mercial recording amplifiers.

A specific circuit for the crystal re-
cording head hds not been given as
manufacturers’ recommendations should
be followed for the particular recording
head employed. Connections to crystal
cutters are usually made directly from
the plate circuit of the push-pull cutput
stage, through condenser and resistor
networks as recommended by the manu-
facturer. The high-voltage secondary in
the isolation transformer is approxi-

‘ mately 125 volts, rated at about 150
mils.

ELECTRONIC TREMOLO
The Question:

I have built several amplifiers for
electric guitars and sold them, but I
want to make an improvement on them.

About a year ago, I saw one that had
a feature that I would like to add, but
as yet I have had no success with it.

This amplifier had something in it
that, ,when you threw a switch, gave a
solid note a quivering or tremolo effect
somewhat similar to a vibrating pulsa-
tion of a Hawaiian guitar.
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My amplifier is of the conventional
design consisting of a 57, 56, and two
2A3’s in push-pull. T would appreciate
it very much if you could give me some
idea on how to construct this unit.—
WALTER G. Brapy, Turtle Creek, Pa,

The Answer:

A vibrating pulsation produced on a
Hawaiian guitar actually is a variable-
pitch tremolo which is produced either
on the flat or sharp side, depending
upon the direction the player vibrates
his finger. This type of effect cannot be
easily produced -electronically in an
ordinary amplifier which has a fixed-
frequency signal fed into it. It can be
incorporated, however, into a synthetic
musical generator by slightly altering
the frequency of the master oscillator
tube.

The volume-changing tremolo {or
vibrato) is considered colorless and
monotonous by many musitians. This
effect, however, can more easily be pro-
duced in an amplifier by simply arrang-
ing for a rapid and fluctuating change
in the gain of an amplifier tube. A rough
idea of how this can be added te any
amplifier, follows:

Set up a controlled sine-wave low-
frequency oscillator (which will deter-
mine the rate of the vibrato). The out-
put of the oscillator is then fed into
one of the grids in a variable-mu tube
s0 that a vibrating change of gain in
the vibrator tube will produce a vibrat-
ing change of level at the output of an
amplifier. Fig. 2 is the circuit of an
electronic volume-changing tremolo
which was set up in our laboratory and
found to operate exceptionally well.

You will note that the 6SK7 is used
as a tremolo variable-mu tube. The
oscillator was made variable from 3 to
12 eycles (in our experiments) to con-
trol the speed of vibrato. If you prefer,
this may be a fixed oscillator.

The amplitude of the vibrate is de-
pendent on the voltage of the oscillator.
We found a voltage range from 10 to
65 volts more than adequate.

If you are interested in additional

1 details on the production of tremolo and

vibrato effects in synthetic electronie
musical instruments, get 1. E. Remeeff’s
(Continued on page 59)

Fig. |—An amplifier designed for recording.
Fig. 2—Tremolo wunit for musical instrument.
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dited by ELMER R. FULLER

WORLD-WIDE STATION LIST

E inaugurate in this issue

what we believe is a new idea

in listing station schedules.

The time will henceforth be
stated in four figures of a twenty-four
hour clock in Eastern Standard Time.
Thus midnight will be stated either.as
0000 (if a program begins at midnight)
or 2400 (if the program ends at mid-
night) ; what was formerly 1 am will
now be 0100 and 2:156 am will be 0215.
Noon will be expressed as 1200 and 6
pm will be given as 1800. Please remem-
ber that these times are EST. We think
that you will alse like this new system
when you have used it a few months,
as it will eliminate the possibilities of
mistaking am for pm and vice versa. It
will be greatly appreciated if you will
give your times this way when sending
in reports to us.

The picture of Eddie Startz, six-
language announcer of “The Happy
Station” was sent us by North Amer-
ican Philips. We would like more photos
of shortwave announcers and stations.

You will note several changes since
the last time we published this section
of the log, as many stations have
changed their frequencies and sched-
ules. The CBC announced the following
basie. schedule for the balance of the

Eddie Startz, of Huizen, Netherland key sta-
tion, world-famous international announcer.

from 0930 to 1245; CKCX on 15.19
megacycles from 0930 to 1200; CKCS
on 16.32 megacycles from 1205 to 1600;
CHOL on 11.72 megacycles from 1300
to 1800; and CKLO on 9.63 megacycles
from 1515 to 1800. These are all beamed
to Europe; while the following are
directed to the Caribbean area: CKRA
on 11.76 megacycles from 1820 to 1935
and CKRZ on 6.06 megacycles from
1820 to 1935.

XGOY is being heard on 6.154 mega-
cycles from 0630 to 0745 hours EST,
with very good results. This is a good
cateh for early morning. The Chinese
have discontinuzed use of 9.635 mega-
cycles for the balance of the winter
months. A new Ethiopian is now being
heard from Addis Ababa on 15.06b
megacyeles from 1330 to 1500 and from
2015 to 2130. Has not been heard here
yet, nor have we any reports of it being
heard, but we are looking for it. Have

- you heard it?

New certificates will be out about the
time you are reading this, so if you wish
an appointment for the coming year let
us hear from you. Regular observers
will automatically be re-appointed, but
we could use reports from several more.
Send all inquiries to Shortwave Editor,
c¢/o RaADIO-CrarT, 26 West Broadway,

winter; CKNC on 17.82 megacycles New York City 7.
Freq. Statlon Location and Schedulo Freg. Statlen Location and Schedule Fregq. Statlen Locatlon and Schedule
2.500 WWV WASHINGTON D. C.;: U. 8. Burcav || 4.880 HIFH ARMENIA. COLOMBIA: 0600 to 2200 || 6.020 XEUW VERA CRUZ, MEXICOQ: 0700 to 0100
Eundlrd. 1800 to 0900. 489 HICH BOGOTA, COLOMBIA: ;1800 to 2200. || 6:020 F2i BRAZZAVILLE., FRENCH EQUA.
3.310 YVIRO TRUJ LLO, VENEZUELA: 1700 to || 4.920 CR7B0 LOURENCO MARQUES, MOZAMBI- TORIAL AFRICA: 1600 to 1845;
QUE: 1330 to 1500; Sund:u's. 1000 0000_to 0130.
8.340 VUD3 DELHI INDIA: 1200 Lo 10 1400. 6.020 PCJ HUIZEN NETHERLANDS: 1400 to
3.370 YVIRT ACAIBO. VENEZUELA mo to {| 4.820 YVSRN CARACAS, . VENEZULA: 0600 to 1430: 1745 to 1815: 2000 to 2200.
- 2230, 6.030 OSCOW U.S.S.R:" Bchedule un-
3.380 YV5RY CAnAcAs. VENEZUELA; 0830 to ]| ¢.920 wiaP CARTAGENA. COLOMBIA; 0600 to Know
. 1300: 1700 to 2200. 6.030 CFYP CALGARY. CANADA: 0730 to 0100.
8.390 YV4RK M;ﬂﬂscA\’. VENEZUELA; 1800 to [ 4.940 HICW BOGO%TA COLOMBIA; 0645 to 1115; || 6.030 HP5B PANAMA CITY. PANAMA: 1800 to
b 18 15.
3.390 COLOMBO, CEYLON: 0800 to 1200. || 4.950 vQ7LO NAIRQBY, KENYA 1100 to 1400. 6.040 ACEHt ERS, ALGERIA; 1230 to 1800,
3.400 YV5RW  CARACAS, VENEZUELR: 0530 to || 4.850 -HICQ BOGOTA, OLOMBIA 1000 }o 1400; || 6.040 RANGOON, BUSMA; 0030 to 0230;
2230, 1700 to 300 0815 to 0830: 2100 to 2145,
3.420 YV2RC MERIDA, VENEZUELA; 1800 to [|4.950 HIAE CARTAGENA, COLOMBIA: 1600 to |{ 6.040 COBF HAVANA, CUBA; 0800 to 2300.
2130. ] 6.040 XETW TAMPICO. MEXICO; 0745 to 0045.
3.440 YVIRU MARs.acAlao. VENEZUELA: 1800 to || 4.9%0 YV3RN BARQUISIMETO, VENEZUELA; 1630 || 6.060 EtTUOAS('l‘O s;sggl‘sulga%aocco. 0230
. to 2230, 0 : 0 s
3.460 YVARP VALENCIA, VENEZUELA; 1730 to || 5.000 wwv WASHINGTON, D. C.; U. 9. Bureay || 8.070 GRR LONDON," ENGLAND; 3300 to 0030.
130. i of Standards: frequenecy. timo an 6.070 CFRX TORONTO. CANADA: 0600 to 2345
3.480 YV4RQ PUERTA CABALLO, VENEZUELA; musical- Diteh; contlnuously day and 8.070 BERLIN, GERMANY: 0000 to 0343,
1700 to 2130. 6.070 COLOMBO, CEYLON: 1930 o 0545:
3.490 YV3RS BARQUIBIMETO VENEZUELA; 1630 |[ 5.300 DTYC MUNIEN. GERMANY; 0900 to 0930. 0715 to 1200.
123 5530 0AXIB Pum A. PERU: 1800 to 330. 6.080 WLWK CINCINNATI, OHIO: 1830 to 0100
3500 YV5RX cm‘)ﬁ\c.«ss3 v:nsgouzu- 0930 to [] 5.810 Moscow U.S.5.R.; schedule un- || 6.080 CKFX VANO((:’OUVER. CANADA: 0930 to
1 :
3.150 YVERC BARQUISIMETO. VENEZUELA; 1800 || 5.840 PZH5 PARAMARIBO. SURINAM; 1800 to ]| 6.080¢ LRYI Buirgog. mAlet]E:dMA:l%ENTINA-
45 5 > o
3.530 YVSRS CARACAS. VENEZUELA: 0530 to || 5.870 HRN TAGUCIGALPA. HONDURAS: 0800 [[ 6.0%0 LUXEMBOURG: 1430 to 1700.
2 to 1000; 1300 & 1500; 1800 to 2300. || 6.090 CBFW. MONTREAL. CANADA: 0130 to 1045:
3.810 2QP LUSAKA SOUTHERN RHODESIA; |[5.880 ZRK CAPETOWN. SOUTH AFRICA; 2345 2000 to 2400.
230 to o 0180: oso 1o 1600. 090 ZYB? SAD PAULo BRAZIL: 1600 to 1950.
3.930 HC5EH cuunAn CUENCA. ECUADOR: 1800 [{ 5.890 ‘MOSCOW, U.S.S.R.; 0300 to 1645 6,100 VUDIO DELHI. INDIA: 0830 to 0915; 2030
to 2230, 5850 QAX42 LIMA, PERU: 1630 to 23
4.040 PONTA DEL GADA. AZCORES; 1700 || 5010 0ZX4V LIMA, PERU; 18 24 6.100 wmsnw POLAND: 1330 to 2100.
5.950 HH2S RT-AU-PRINCE. -HAITI: 0600 to || 6.100 PRES FORTALEZA. BRAZIL: 1580 to 2100.
4.100 HCIB auno CUADOR: 1800 to 2230. 0815: 1100 to 1300: 1730 to 2130. 6.110 GSL ONDON, ENGLAND; 1500 to 1745;
4.750 YVIRV MAMbAIBO- VENEZUELA: 0530 to || 5.960 RvI9 MOSCOw, U.SS.R.: 1700 to 2000 1900 to 0030.
zxso 5.970 HVJ VATICAN CITY: 0900 to oeao. 1000 [§ 6.120 HP5H PANAMA CITY. PANAMA: 0700 to
4.770 YVIRY 0RO, VENEZUELA: 1600 to 2130. to 1100; 1300 to 1330.
4.780 3121«23: 33';5' %nﬁoava. 1730 to || 5.07¢ VONH 8T, Jo(l}lousl NEWFOUNDLAND: as00 || 6.130 XEUZ M;o);aco CiTY, MEXICO; 1500 to
to 1400; 1500 to 2200.
4780 YV4RO vnmLseoﬁclA. VENEZUELA: 1630 to || 5.980 LRSI nu:uas A|RES. ARGENTINA; 1800 || 6.130 CHNX HA3LIFAX NOVA SCOTIA: 0700 to
2300.
4.780 HIAB BARRANQUILLA, COLOMBIA; 1700 || 5.980 ANDORnA' 0500 to 1 6.130 COGD HAVANA, CUBA: 0700 to 2400.
to 2955. o ! 5,990 FGBAHM PO;;‘JEAP!TRE cumnoups. 6.140 HIDE ME%ELLIN COLOMBIA: 1100 to
4.790 BANDOEN NETHERLAND 2 1700 to 1000. -
DIES; 0730 to 0800 s 6.000 ZFY Gossancy?wn Egmmsu GUIANA; || 6.150 GRW Lgyo%or Ezl;l;;uz\srgg 144;;4510 1500;
to t
4.810 YVIRL Maznascuso VENEZUELA: 0590 to E m 0745; 0 15°o 11451 1415 to &Eg CRRR ;IEIE(!.‘I‘!:%GE cv‘u"s‘o%tAs"Evo ';’15’03“?
4810 HIBB CUCUTA, COLOMBIA: 1700 to 2200, || &-000 EAL CANADA: 0700 to 2315 o
000 HP5K coum ANA A; B 300.
4820 XEIG cg;xoguaunn MEXICO: 2200 to || © d oo 6705 1o 1303; 6.150 EQB TEHERAN. 1RAN: 1000 to 1015:
6.010 ZRH Joumuesaunc 3
prEanrIED CALL COLOMBIA: 1500 to 2300, N o1o0: 900 1o toe T TICA: Il ¢ 150 TiRm SAN JOSE, COSTA RICA: 2130 to
4.83¢ YV2RN 3‘,;‘ GHHII;;TOB“ VENEZUELA} ([ 6.010 Cicx svnm:v NDVA SCOTIA: 0580 to cum QawD ¥ L —— 0
2200. : ; : 1430 to 1000
4.860 PRCS BELEM BRAZIL: 0600 to 1100; 1580 || 6.020 HJCX BOGOTA, COLOMBIA: 0700 to 0800; || 6.160 HICD BOGOTA. COLOMBIAS 0700 to 0800.
1o 2000, 1400 to 2815. © (Continucd on page 64)
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NOVEL RECEIVER

This is a sensitive superregenerative
receiver. It uses the new 6AK5 high-
frequency pentode and standard plug-in
coils. The a.f. amplifier is a 6K6. A small
power supply using a 6Xb supplies 200
volts for the plates of the tubes. If the
voltage on the plate of the 6AKS exceeds

180 volts, a resistor should be insert-.

ed between the B-plus lead and the 500-
henry choke to drop the voltage to the
desired value (See Fig. 1).

The power supply should be turned

antenna may be used by connecting the
signal generator to pin No. 1 and the
set antenna to pin No. 2.
RaLpH J. WALSH,
Altadena, Calif.

TONE CONTROL
I constructed .an amplifier using a
tone-control circuit - similar to. that
shown in Fig. 2, page 763, of the Au-
gust issue, and found that there was in-
teraction between ‘the controls and mo-
torboating when the bass control was

off when changing coils to avoid the risk |

of recejving a shock and to prevent
operating the detector without plate
voltage.
JoHN JUSTIN,
Cicero, Ill.

: PHONO AMPLIFIER
Here is a phono amplifier that has
given good service for over a year. It
uses push-pull throughout and has a
very low hum level. Inverse feed-back
tends to flatten the response curve. An
Astatic HP 16 pickup, with an output
of 0.85 volt, is used to drive the voltage
amplifier stage. A 12-inch PM speaker,
housed in a bass-reflex cabinet, is used
with the amplifier (See Fig. 2).
Froyp R. HARRIS,
Denver, Colo.

UNIVERSAL ANTENNA

This circuit contains practically all of
the condensers and resistors that may
be specified by set manufacturers, as
dummy antennas for aligning their re-
ceivers. The components are mounted in
a 2x 6 x1%-inch metal box which pro-
* vides sturdy connections and adequate
shielding against radiation.

1 2 3 4 ] E_GI
L.l 20MH |-I-||—I-IW\—I—1
LHo02 .05 400 00005
MICA»0004 400 MICA PAPER MICA,

In use, the signal generator is con-
nected to one side of the desired compo-
nent and the receiver antenna post to
the other. If the manufacturer of the
set does not specify the type of dummy
antenna to be used, the I.R.E. universal

BAKS

P

40;21 ?0925
M;
e

38

shortwaver.

A
\ 4k

=

advanced beyond the mid-point. By
changing the circuit to that shown here,
I have improved the bass response and
stopped interaction and motorboating.
JoHN KWIETINSKAS,
Duguesne, Penna.

DUPLEX DETECTOR

Here is a circuit that I use on my re-
ceiver to permit me to use either a diode
or infinite-impedance detector at will.
A s.p.d.t. switch connects the plate
of the detecfor to B-plus or to the
cathode, depending on the circuit in use.
As a ‘diode detector, the 20,000- and
100,000-ohm resistors form the load re-
sistor with the audio output taken off at
the junction of the resistors. As triode
infinite - impedance detec-
tor, a.f. voltage is taken

a.v.c. The bias voltage may be obtained
from batteries, bias cells or a tap on
the bleeder resistor.
H. M. HArvEY,
Scotch Plains, N. J.

COMPACT INTERCOM

Here is a circuit of a compact instant-
heating intercommunicater. A IN5-G
drives a 3Q5-GT power amplifier.

Small PM speakers are used at the
master and remote stations where they
serve either as speakers or microphones.
Talk-listening switching is done with a
d.p.d.t. lever switch.

The power supply uses a Federal
selenium rectifier to supply high voltage
for the plates and screen grids and 4.5
volts for the series-connected filaments.

The speaker voice coils are matched
to the INb-G grid with a voice-coil-to-
grid- transformer designed for use in
intercom units. An- 8,000-ohm output
transformer matches the plate of the
3Q5-GT to the voice coils. If it.is not
necessary for the remote station to
initiate a call, the unit may be turned
off until the master makes a eall.

F. C. HorFrmaAN, WIVVU,
Appleton, Wis.

MASTER SPKR ;—{ﬁ“"‘m SPHR

off of the cathode load re-
sistors. Signal voltage is
taken from the plate of
the i.f. or r.f. amplifier and
rectified by a 1N34 crystal
diede. This rectified volt-
age is applied in series

V.C.TO GRID

with 1 to 3 volts of fixed =
biaswhich providesdelayed SELENIUM RECT. =J 10K
SW. 75 176 1200
ey
HIV.AC a0 30
6X5 400V.C.T,50MA “—1_T.0ve00v Tisov. Tisov.

L TALKE——>LISTEN
L
L1

L
-

3Q5 noul

100K
i 6L6
L.
A/ <
D: <L | s00% 6J5 ? %“
>
s
3 6L6
Fig. I, left—Suparregenerative 1
Fig. 2, right— AMAV—I
A push-pull phono amplifier. e‘.r 10K oK JI/1600V B4+2500
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SUPERIOR /S
A7 YOUR SERVICE-

with a COMPLETE
TE.TRUMEHH«.E \

IMMEDIATE SHIPMENT —
Please place your order with your regular radio parts jobber. If your jobber

does not handle onr Jine, kindly write for o list of jobbers in your
state who do digtribute our instruments, or send your order to us-

“Now you can SEE and HEAR The Signal
' with the new

CA-12 SIGNAL TRACER

Always ready for instant use it
takes less than five seconds to be-
gin using this versatile unit. No
maze of special cables—the Model
CA-12 uses only onc connecting
cable. No line cord—the CA-12
operates on self-contained batteries.
No tuning controls of any kind are
used in this model.

The New Model 450 TUBE 1ESTER

Specdy operation—assured by newly designed rotary sclector
switch which replaces the usua) snap, toggle, or lever action
~ gwitches.
g SPECIF1 CATIONS:
Features: « Testa all tubes up to 117 volts.

7 . 2 hort leakages to 3 Megoh in all tubes.
« COMPARATIVE INTENSITY of the signal is read directly on the L ;,:;'; o o gohms in all tabes

meter—QUALITY of the signal is henrd in the speaker. « New type line-voltage adjuster.

* Simple to aperate—only one connecting cable—no tuning controls. * Tests individual sections auch os diodes. triodes, pentodes, etc., in
* Highly sensitive—uses an improved vecuum-tube voltmeter circuit. multi-purpose tubes.

¢ Tube and resistor capacity network are built into the detector probe. & Noise-Test—detects ‘microphonic tubes or noise due to faulty elements
¢ Buoilt-in high gain amplifier—Alnico V. speaker. and loose internal connections.

» Completely portable—weight 8 pounds—measures 5147 x6%:"x9". + Uses a 44" squore rugged meter.

THE MODEL CA-12 comes complete with Detector Probe, test leads, | * Works on 80 to 125 volts 60 cycles A.C. .
self-contained bhatteries and instructions. Comes housed g 85 EXTRA SERVICE—May be used as an extremely sensitive condenser
in heavy gauge erystalline cabinet with beautiful two 34 Leakage Checker. A relaxation type oscillator incor- [
L tone etched front panel, NET PRICE ......ovn0n porated in this model will detect leakages even when

. the frequency is one per minute.

The New Model 670 SUPER METER | The New Model 600 SET TESTER

. . L ?QUNLEI"I” MchThé%cNAT.‘ON TUBE TESTER AND
b Sombination, pACITY OHM MILLIAM: | 1mmiee s, ey SN B
DUCTANCE _ond DECIBEL MEASURE- Eiranta ety ang DRchell.

ol MENTS « Speedy operation—assured by newly designed
Y rotary selector switch,
i SPECIFICATIONS * Tasts all tubes U to 117 Voits.
8 D.C. YOLTS: 0 10 7'5,{5"",’}';50’""%’["15363;3"353'5\“0 woits | * T3pis Sharts aed cakages up to 3 Meachms |0
G, VOLTS: € to 15/30/130/300/2 00 s A o A B ages and shorts of any ona element agalnst afl elements in all tubes.
e AR R e | O AR e v i 0 o
3 D€ AR Ghe 0 to 500/100.000 ohms 0 10 10 Mesonms Toatal Wit UEl) pestien Such as diodes, trlodes,  pentades. et 0
8l carscrmy oo 2 o0 MG, G SR REE o T ot e
7 i to 27. hms . me 2 MULTI-METER SPECIFICATIONS:
INDUCTANCE: 1.75 te 70 Honrles 3510 8.000 Henries ML) TOLTS: (At 1,000 Ohms Per vol) O t%mnsnsnsonson.aoo Voits.
PECIBELS: ~10 to +18, +10 to +33. +30 to +5:n' e :IA)((:: %glnmsmj:nt_)r to 15/:5]0;}?%323/1“50063&0({ ) n‘:.u.
The M e , crackie-finished stco! 2 .C. : 0 te 1. 1 a. o mperes.
b calflnelfd %;g?etzm\l\ﬁsth o:l::md llcnad: r::smopgmung instructions. $ 840 « RESISTANCE: 0 to 3,000/20,000,/200.000 Ohms 0 to 20 Megonms. s 50
~ Size 5357x7 % %37 NET * DECIBELS: (Based on zero ecibels  equals 008 Watts
3 into a 500-Ohm fine.) ~10 to +18 D.B.. +10 to +38 D.B., 2
. 430 to +58 D.It
2 The New Model 650 The New Model 10
SN
2 SIGNAL GENERATOR ELECTRONIC MULTI-METER
o, A COMBINATION VACUUM-TUBE VOLTMETER
“:’f ¢ AND VOLT-0HM MILLIAMMETER PLUS CA-
b i — PACITY, INDUCTANCE, REACTANCE = AND
RANGES: DECIBEL MEASUREMENTS
.8 - Speelfieations:
g 100 Kilocycles to 35 Megacycles p.c. V.T.V.M. VOLTS: (At 1L Mogohms Tn-
B on Fundamentals. put Resistance) 0 1o '3/15/30/15/150/300/750/

1500/3000 Volts. 1
C/'xs‘;gw75/350/303}233/33’6’6‘/’3053’ oo 8 10 -
OlLB. -
A.géogczulrs; (At 1,000 Ohms Per Volt) b to 3115/30175/1501300/‘-anSW
Volts,

26 Megacycles to 106 Megacycles
on Harmonics.
* RF obtainable scpnrately or modulated

by the Audio Frequency. .C. CORRENT:

* Audio Modulating Frequency—400 cycles pure sine wave—less than mgs\lﬂs,l%xgéﬂl{ﬁb/lmﬂwlmﬂ Ma. 0 to 3/15 Ampores.

. 2% dlsto‘rtlon. 0 to 1,000/10,000/100.000 Ohms; 0 to 1/10/1,000 Merohws
‘Attenuation—3-step ladder type of attenuntor (T pad). (In MFD) ’

: * Usea » Hartiey Excited Oscillator with a Buffer Amplifier, 95— 5200

Ao & Tubes: 6J5 as R.F, Oscillator; 6SA7 as modulated Buf- $ 75 10 to 5M {Ohms. 100—00M (Obms), .01—5 (Megohms).

s fer and Mixer; 6SL7 as audio oscillator and rectifier. 48 NCE: (In Honries) $ 50
Complcte with coaxial cable. leads and instructions. IR (=TS0 52
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#W22sSL
+22 gqauge stronded
rubber-covered lead-
in wire
54¢ hundred f1.
$5 thousand ft.

TWIBSH
18 gauge stranded
plestic-covered,
cloth covercd over-
oll hook-up wire—
available in arange,

fed, green, blue,

HWICM yelfow or grey
2 conductar shiclded 6€0¢ hundred ft.
rubber-covered mike $5 thousand ft.

- <€able
¢ per ft. #Ws3
$7.50 hundred ft.
$70 thousand #. 2 ‘";‘e“‘;:': 3: card
2W20SH $4.50 hundred ft.

20 gauge stronded $40 thousand ft.

rubber-covered lac-
quer braid overall
hook-up wire ovail-
able in yellow,
grecn, brown
60¢ hundred ft.
$5 thousand #t -

#W22P
22 gauge plastic.
covered wire
S50¢ hundred ft.
$4.50 thausand #t.

WIBRE
18 gouge stronded
rubber-cavered ray-
an braid
6€0¢ hundred ft.
$5 thousand #t.

1#WAC
4 canductor, each
conductor rubber-
covered overall
9¢ per ft.
$8.50 hundeed ft.

BW22RL $80 thausand ft.
22 gouge solid rub.
ber-cavered lcad-in 100 #t. coil 7/26
wire tinned ontenna wire
45¢ hundred #. 22¢ cach
$4 thousand ft. 10 for $2

Tinned braiding wire — all sizes in stock

VOLUME CONTROLS
ASSORTED SIZE SHAFTS & VALUES

(%"—2%"), 15¢—10 for $1.35

Octal wafers with metal flange

$ .04 10 for $ .35
Acorn Parcelain Sockets
.48 10 for 4.25
& #t, A. C. cord and bakelite plug
.1 10 for 1.78

11 #. A. C. cord with moided plastic plug

& tinger grip..... +35 10 for 3.28
6 #2. extension card with dual

table outlet...... -45 10 fer 4.25
8 #. extension cord with

¢cube-tap ......... B 10 for 4.7

CONDENSER SPECIALS

MICA CONDENSERS. high voltages . .

Assortment of 10 for $1. 00
8 mfd 475 WvDC 4 prong plug -in can con-
denser ..o $ .45 10 for 4.23
.25 mid 600 VDC metal tubular
1 10 for .90

.01 méd 400 VDC metal tubulor
10 10 for .90

.02 mfd 600 VDC metal tubular

10 10 for S 1]
.005 mfd 600 VDC metal tubular
.08 10 for A4S
8 mfd 500 WvDC F, P. type
.69 10 for 6.50
16 mid 500 WVDC F. P. type
.89 10 for 8.50
10-10 mfd 200 VDC—inverted can
for 3.75
25 mid 300 VDC;—mvencd can
+39 10 for 3.75
30 mid 450 vDC—inverted can
1.15 10 for 11.00

SPECIAL BULLETIN OF VALUES ON
RADIO PARTS AND EQUIPMENT
Send for Yaurs Todoy!

INC.

7TH AND ARCH STREETS, PHILA. 6, PENNA.
Branches: §133 Market S1. and 3145 N. Broad Si. in Phifa.
Also In Wiimington. Oel.; Easton, Pa., Allentowr, Pa:. Camden, M. J.

40

SERVICE CO. OF PENNA.,

ANTENNA STATIC

A continuous roar and crackle of
static in an automobile radio may often
be traced to a missing discharge knob
from the top of a whip-type antenna.
Although these knobs often appear in
gay colors, they are not put on the an-
tenna for a decorative effect. The round
plastic -knob is useful in reducing or
eliminating corona or-static electricity
discharges from the body of the car.

Small bakelite screw-on battery ter-
minals may be filed to a globular shape
and soldered to the tip of the antenna.
Do not use hard rubber knobs as they
will, melt during the soldering.

JACK SAMUELS,
Olympia, Wash.

Rap10-CraFT wants original kinks from
its readers, and will award a one
year snbscription for each one pub-
lished. To be accepted, idcas must be
new-and ‘useful. Send your pet short-
cut or new idea to Ran10-Crart today!

DATA FILE

Many ° valuable charts, reference
tables and graphs are printed in the va-
rious radio magazines and books that
the serviceman accumulates during his
carcer. Much of this inaterial is mis-
laid and forgotten unless there is some
form of index to tell just where to find
it when needed.

Such a convenient index may be
compiled by using 3 x 5-inch cards and
cataloging all tables and reference data.
Use a different heading for each card,
for example. Abbreviations, Ballast Re-
sistors, Condenser Codes, etc. On the
appropriate cards, list the material by
title of chart, bock and page number.

YvonN JOHNSON,
San Francisco, Cealif.

YOLUME CONTROL REPAIRS

When the shaft of a volume control
is clamped in a vise for cutting or mill-
ing, the slightest pressure to either side
will cause the shaft to move and wobble
between the jaws of the vise. To pre-
vent this annoying condition, try placing
another piece of control shaft in the
opposite side of the vise. When the jaws
are clamped tightly, the shaft may be
cut or milled without any trouble.

GERALD EVANS,
Ola, Ark.

DIAL CORDS

The dial drive drum on many radios
is made of thin sheet metal that has a
tendency to cut the dial cord at the point
where it enters the drum. To remedy
this condition and lengthen the life of
the cord, enlarge the hole with a drill
or reamer and insert a piece of spa-
ghetti tubing into the hole.

WiLniam A. HOME,
Petitiodice, N, B., Canada

RADIO-CRAFT

]

SPEAKER MATCHING

I have my home radic wired so that
it may be used with a remote loudspeak-
er.

The receiver was equipped with an
8-ohm speaker. I replaced ‘the output
transformer with a. multimatch trans-
former and purchased another 8-ohm
speaker for the remote pqsntlon

8n

> ] "1 [
¢ . 0 [ [
BaSPKRNI. 8a SPKR N°2

SPKR N°t
SPKR SPK
Ne o

A two-gang cir-
cuit-selector switch
is wired so that
either speaker may
be used alone by
connecting it
across the 8-ohm
winding of the transformer. When the
switch is in the third position, the
speakers are. paralleled across the 4-
ohm top.

This arrangement may be used for
any speaker impedances’as long as the
speaker impedances are matched when
used alone or when paralleled.

ScT. A. W. ADEY,
North Bay, Ontario

ALIGNING RECEIVERS

On a large number of radios, the
frequency calibration is marked on a
dial that is permanently fastened to the
cabinet. This makes it impossible to as-
certain the dial setting after the chas-
sis has been removed.

600 KC

1400KC *

O

O O

A simple and accurate way.to over-
come this difficulty is to mark the con-
denser rotor plates with a.grease pen-
cil at the alignment. frequencies before
removing the chassis.

: OtTo WOOLLEY,
Colorado Springs, Colo.
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WHAT SERVICEMAN COULDN’T
MAKE MORE MONEY

The business-like way to make money is to keép
plugging ahead at your bench. If your stock is lean
and you have to run to the distributor every time you
need a volume control, you're frittering away your
valuable “bench time" and income. Stock up too high
on “special” volume controls and you may wind up
behind an inventory 8-ball.

HERE'S THE RIGHT ANSWER 9 OUT OF 10 TIMES

The sensible solution to your volume control re-
placements is the IRC Century Line. Over 90% (by
actual analysis) of all jobs can be taken care of by these
112 types of volume controls. As a matter of fact, you
don’t even need the entire 112; a selection of only 70
Type D IRC Volume Controls and 11 Tap-In Shafts
may handle most of your work. So see your IRC
Distributor right away and save your bench time,
patience, and money with IRC.

THE IRC CENTURY LINE

The 112 Volume Controls and 5 Switches That Solve Over
90% of Your Replacement Problems.

70 Universal Type D Controls with 7 Dual Controls with Fixed Shafts

11 easily installed Tap-in Shafts. ¢ Controls for Specific Service
16 Popular Type Controls with  Uses with Fixed Shafts

Fixed Shafts 2 Special Controls for Power Re.
8 Clutch Type Controls with quirements with Tap-in Shafts
Fixed Shafts 5 Switches

All IRC Volume Controls have the famous IRC permanently bonded
Resistance Element, the Five-Finger "Knee Action' Contactor, the
Silent Spiral Spring Contactor, and the Steel Coil Spring Thrust Washer.

- Bring yourself up to date with the new No. 4
gt \\ Edition of thus amazingly popular and useful
@ manual. Contains detailed replacement in-.
. \ formation on nearly a]l models up to 1946.

\ Completelisting of 1941-42 models . . . the ones
o now coming in for repair. 156 pages. 25¢ at
W Al your IRC Distributor.

cﬁ,.&v““’
INTERNATIONA STANCE COMPANY

Wherever the Circuit says N

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

In Canada: International Resistance Co., Ltd., Toronto, Licensee
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To stimulate its radio and television
training programs, this famous resident radio
and television school is offering men inter-
ested in television this unusual opportunity.

of N.J. can supply you with parts to build a television chassis in your
own home, You will be supplied with the same instructions and direc-
tions with which the school’s resident students are equipped, when they
reach the stage in their training that calls for television set construction.
If you already have a sound radio background, with experience in build-
ing radio receivers, you will be surprised to find how much you can
learn abour television by building this set.
N.Y.T.L. of N.]. is one of America’s leading resident schools for men
seeking dependable, thorough, up-to-the-minute training in the various
ficlds of radio and television.

IF you are unable to leave home to go to a resident school, N.Y.T.I.

Instructor demonstrat- . . .
% ing rare Schmitt Op- The schooling offered by N.Y.T.I. of N.J. is particularly useful to
tical System, used in big piciure, projection type,  those who recognize the high-earning possibilities of technical training
television receivers. This famous television school's i . L s - I
location in the heart of the television industty, in radio and television and are willing to tackle the class and laboratory
belps it to get such scarce sciem{ﬁc_ equipment. work offered, regardless of their previous education.
ATV TL of Mol dll jfpes Ot (Hieuision. teaeisr No high-school diplomas are needed for entrance. But N.Y. T 1. of

ers are available for student study. y . ) N
N.J. requires that a student be earncst, sincere, and radio-minded. Stu-

dents without proper mathematical backgrounds are taught the radio and
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You can build a direct viewing television chassis similar to the school, located square in the HEART of America’s television
one pictured above, either in your own home or in the magni- manufacturing and broadcasting industry. Mail the coupon at
ficently equipped shops and laboratories of this famous television the right to get full details.
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television mathematics they need. Several students with
only grammar school educations have successfully com-
pleted advanced technical television courses.

A considerable number of out-of-state students attend
the school because of its excellent, practical type of radio
and television courses, so difhcult to get anywhere else in
the world today. Living quarters are obtainable by single
students,

You Put Into Practice Everything You Learn

Students at N.Y.T.L. of N.]J. particularly like the way
the school puts into practice what it teaches. You may
actually build a 17-tube television chassis. You also help
build as many as 7 radio receivers of different types, a
total of 75 electronic educational devices. Class study, and
laboratory study, in the proper combination, increase in-
terest—and your hands get as smart as your head.

A 17-tube, experimental, television chassis may be
built by all resident students of television, and may be
kept as their own property, if they so choose.

Located in the Heart of the Electronic Industry

The New York Technical Institute of New Jersey is in
Newark, N. J., just across the river from New York City
(only 20 minutes from Broadway by subway or train).
The school is located in the heart of America’s great radio
and electronics industry. Such leading television, radio
and electronics manufacturers as R.C.A., Western Electric,
Du Mont, Federal and Edison are nearby. This means that
the school offers numerous advantages, as it is in touch
with the most recent developments in radio and television.

Highly qualified television and radio instructors are
here in abundance. Equipment is easier to get. Television
students are offered exceptional advantages in this great
electronic center.

MAIL THE COUPON
TO GET FULL
INFORMATION . .. FREE

The school issues a special Bulletin which illustrates
and describes its truly exceprional facilities and equi
ment. This Bulletin also describes classes that may be
attended, housing conditions, costs, hours, etc. If you are
interested in Television—you will want to read this Bulle-
tin. You can have it free, merely by mailing the coupon
at right.

The school will also be happy to send you complete in-
formarion about the television kits and directions which
are now available to you if you desire to build your own
television chassis at home.

Just fill out the coupon at right and mail it NOW to:
New York Technical Institute of New Jersey, Dept. 42,
158 Market Street, Newark, N. |,

RADIO-CRAFT for FEBRUARY, 1947

Instructor demonstrating theory of
light in cornection with study of
oprical systems used in projection
type twelevision receivers.. This is
just another one of the pieces of
equipment which the New York
J 1 Technical Institute of N
available for resident  student
instruction.

Big picure television
(16" x 21Y4”) in the
flesh at N.Y.T.I. of N.]J.
When it comes to tele-
vision receivers, N.Y..
T.I. of N.J. has it! All
types of television re-
ceivers are available for
student use and instruc-
tion at the school.

Standard laboratory type test pattern used for determining
picture perfection in all types of television transmitters
and receivers. {You cao see it at N.Y.T.I. of N.J.)

-2
i New York Technical Institute of New Jersey, Dept. 42 |
1 158 market Street, Newark, New Jersey '
| . O Check here if you wish to receive the Special FREE Bulletin descrid- |
i ing the resident school of the New York Technical Institute of New Jersey *
located in Newark, N, J.—including its facilities, equipment, courses l
| offered, costs, hours, etc. |
i ] Check here if you wish complete information about building a tele-
vision chassis in your own home. I
| [J Check here if you are a War Veteran. l
1 [
1 i
| 1
: |
1 )

AQgs.

Name.

Addr

Zone
City. {if any) State.
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BE CONFIDENT WITH
A MICROPHONE BY TURNER

Whether it’s a general purpose unit for voice and music, or a unit
for a specialized application you'll always be confident of accurate
pickup and faithful reproduction when your microphone is a
Turner. Turner Microphones ate proving their superiority in design
and manufacture to new users every day.

Illustrated is the Turner Model 33—a high fidelity all purpose
microphoae that combines high output with smooth respoase over
a wide frequency range. Its matched acoustic desiga results in crisp,
clear speech reptoduction . . . music is full and rouad with tonal
qualities faithfully retained. Furnished in a choice of high quality
crystal or rugged dynamic circuits. It is recommeanded for studio
recording, remote control broadcast, orchestra pickups, paging, dis-
patching and call systems, public address and communications work.

Impedance: High impedance.
Crystal :tﬂigh quality moisture sealed

crystal.
Stand Coupler: Scandard % 27 theead.
Cable: 20 ft. removable cable set.

MODIL 33X CRYSTAL

Response: Flat within ==$db from
30+10,000 cycles.

Output Level: 52db below 1 volt/

dyoe/sq. cm.

MODEL 33 DYNAMIC

Response: Flae wichin %=5db from
40-10,000 cycles.

Output Level: 52db below 1 vold/
dyne/sq. cm.

Impedance: 50 ohms/250 ohms/500
ohms/high impedance. X
Magnetic circuit : Heavy duty dyoamic

cartridge.
Stand Coup?cr.-s tandard 5% —27 thread.
Cable: 20 ft. removable cable set.

THE TURNER COMPANY

; 902 17th Street N. E., Cedar Rapids, lowa

Licensed under U.S. Patents of the American Telephone and Telegraph Company, and Western
Electric Company, Incorporated. Crystals licensed under patents of the Brush Development Company.

TURN TO TURNER FOR THE FIMEST IN ELECTROMIC EQUIPMENT
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?? WHYNOT ?°?

Why not have the telephone companies
devise a telephone that can be used from
a distance of two or more feet away?
This would make it unnecessary to hold
a receiver in your hand. It would enable
a woman to chat and do some mending
at the same time.

ELizABETH REHM,

St. Albans, N. Y.

(Your idea has merit and if there is
a sufficient demand for such a device
the telephone people will provide it.
We were interested enough to interview
one of the telephone technical officials,
who expressed this view too. For the
record, loud-speaking telephones are not
a novelty. Indeed, Alexander Graham
Bell, himself, in the late 70’s used a
loud-speaking telephone to demonstrate
the telephone. There were many other
loud-speaking 'phones in the past—but
this was before the day of amplifiers.
In the above suggestion if you want
to talk back this would mean an ampli-
fier device. Then the phone could be
laid on the table and a conversation
could be held several feet away from the
phone. Technically, the idea is quite
feasible.—Fditor)

Why not design a crystal phono pickup
with a universal transformer to match
the most commonly used line imped-
ances? It can serve a dual purpose as it
can be so mounted as to provide a coun-
terbalance for the tone arm.
Prc. JoHN R. SIMPSON,
Miami, Fla.
Why not have all autos equipped with a
small 1- or 2-tube receiver that deliv-
ers its output to a relay which could be
used to control the speed of the car.
Signals from small transmitters located
at busy intersections, schools and rail-
road crossings, etc. would be used to ac-
tuate the control relay.
Jos. P. Brooxks,
Vallejo, Calif.
Why not have headphones with a good
flexible rubber cord? Cloth covered
cords kink, fray and short. Rubber cords
wear well, seldom kink and are easily
cleaned.
PauL WEISENBACH,
Cleveland, Ohio

(They were specified in most Army
equipment.—E ditor)
Why not have radios with built-in line
filters? This would eliminate the filters
that sometimes have to be inserted be-
tween the outlet and the receiver.
TroY BLAND,
Gilmer, Tezas

Why not offer an efficient preselector
stage as optional equipment on the bet-
ter class of home receivers? DX and
short wave fans should be willing to
pay a premium for top performance.
Or1T0 WOOLLEY,
Colo. Springs, Colo.
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Do you want the MOST for your money? Do
you insist on getting GOOD radio parts? Then
the Olson Gift-of-the-Month Club is your dish!

HERE'S HOW YOU JOIN: Just fill out the
Application below, meil it, and you're a
member, NO DUES — WE PAY THE GIFT-BILL!

HERE'S HOW IT WORKS: (1) Each month you
will get a list of Olson Radio Bargains, with
a coupon good for the Gift-of-the-Month.
(2) Enclose the gift coupon with your order
for a low minimum or more, ond we will
send you the gift FREE. (3} No obligation. You
can order or not, os you please, any time.

Paste This Application on a Postcard and Mail Today!

/’\/\M/‘\/‘\mmmo

OLSON

-

NAME

RADIO WAREHOUSE

73 E. MILL 5T, DEPT. 67, AKRON, OHIO

Applican'on: Please enroll me in Olson’s Gift-of-the-Month-Club. | am interested
in getting more value for my money. Membership will cost me nothing.

)
)

ADDRESS

STATE

ity

THE PROBE-TRACER

THE description of the Dynamic Hand-
ful Signal Tracer in RADIO-CRAFT,
November 1945, interested me greatly.
You might like to know about a less
elaborate one which I devised early in
1945 and have used successfully ever
since. Due to lack of radio servicemen in
Australia, the authorities licensed a
number of experienced amateur radio
constructors and others to carry out
radio servicing on a part-time basis. As
a holder of a part-time license only, and
with no intention of taking up servicing
as a permanent occupation, I did not
want to buy or make too many items
of expensive equipment; and with the
help of a good multimeter, an oscillator
and a tube tester, this simple Signal
Tracer carried out all my servicing,

Amateur constructors who have made
two or three receivers or amplifiers
usually have sufficient practical knowl-
edge to service their own sets and those
of their friends. The most common
methods used are voltage measurements,
with condenser and headphones.

The device shown in the sketch should
appeal to many constructors because of
its simplicity, low cost and effectiveness,
The instrument is easy to build, and the
diagrams will give a fair idea of the
compact form, though each constructor
will probably design a shape to suit the
materials available.

It is a hand-held tool having a probe

RADIO-CRAFT
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FEBRUARY,

for introduction into the chassis under
test, and two leads, one going to head-
phones. The probe may be applied to
rf., i.f. or audio circuits. The tracer
can be used to listen to the signal at any
point. Distortion, hum or noise ean be
traced to the stage at which it first
cccurs. The tracer will indicate filtering
hum, at the output of the filter if that
unit is defective. If screen and cathode
by-passes are effective, no signals or
very weak signals will be found at
cathodes or screen-grids.

The tracer is so sensitive that it
need only be

be detected at the aerial coil with the
tracer volume control well advanced.

Batteries are used because of the sim-
plicity and cheapness of the method. The
batteries are wired to a tube ‘socket
and the cable from the tracer term-
inates in a plug which is pushed in the
socket when required. No switch is then
needed.

From my conversations with many
constructors I believe this instrument
fills a need. With the addition of a coil,
condenser and aerial it becomes a one-
tube radio.—Hubert L. Bailey.

brought close to
the grid or plate
lead of any high
level stage. Oscilla-
tion of the mixer
tube is readily de-
termined, as a sig-
nal isobtained
from the oscilla-
tor grid or plate,
which differs from
the output signal
by the intermedi-
ate frequency
(that is if a broad-
cast of sufficient
strength, at the os-
cillator frequency,
is receivable by the
set). Signals may

PROBE CARRIER
ATTACHED wiTH
SOLDER

TusE SHIELD

1947

TUBE SHIELD

|D8 GT TU-Bf BASE &

A+
L.W PHONES
ALLIGATOR CLIP ATTACHES TO CHASSIS UNDER TEST

| ONE SIDE CUT OFF
L TOP END NOTCHED
QUT FOR SNAP-RING

—

ALUMINUM CASE
FROM LF. CAN

HELD ON EACH SIDE
WITH SELF-THREAD-
R, ING SCREWS

el omude oo
D
OG-0 LED

BATTERY LEADS
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CONCORD

Bargain Catalog of

RADIO

FOR

' Immediate Shipment

RADIO

PARTS * SETS
TESTERS

SPECIAL VALUES
HAM GEAR
AMPLIFIERS

RECORD
CHANGERS
PLAYERS

<<y
Just off the press—48 exciting pages of radio parts, equipmeat, and
supplies for dealers, servicemen, amateurs, maintenance, testng,
building and experimenting—Thousands of items NOW IN STOCK
and ready for IMMEDIATE SHIPMENT! Big feature sections of
Radio Sets, Communication Receivers, Amplifiers, Ham Gear,
Record Players and Portables, Record Changers and complete Sound
Systems. Page after page of bargains and special values in top-
quality standard-make radio and electronic parts.

Mail Coupon NOW for FREE COPY
Mail coupon below TODAY for your FREE COPY of this latest
Concord Buying Guide and Bargain Catalog of Radio and Elec-
tronic needs you can order for SAME DAY SHIPMENT from
complete stocks in Chicago and Atlanta.

oV & &/

AADIO CORPORATION
LAFAYETTE RADIO CORPORATION

CHICAGO 7 1LL. ATLANTA 3, GA.
90t W. Jackson Blvd. 265 Peachtres 51.

......
s
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RADIO-FREQUENCY LAMP

Since the beginning of the century,
ultra-violet rays have been applied in
many widely diversified industries and
occupations ranging from crime detee-
tion and interior decoration to physio-
therapy and germicidal purposes.

Common man-made sources of these
rays are carbon-arc and mercury-vapor
lamps. The earbon-are generator gives
off considerable heat and is inconven-
ient because the electrodes constantly
wear away and require frequent ad-
justment of the spacing between their
tips. The mercury lamp has metal
electrodes sealed in the ends of a quartz
tube containing mercury vapor. An elec-
tric current is passed between the elec-
trodes and the vapor ionized, releasing
quantities of ultra-violet rays. The main
difficulty with these tubes was the grad-
ual breakdown of the electredes with
subsequent reduction in the ultra-violet
output. There was no way of determin-

W7L7-GT

(QU:RTZ TUBE

250
auf
MICA
25t .
250upf
Fig. |—Power supply for ultra-violet lamp.

ing the useful output of the lamps and
they were often used long after their
useful life had expired.

This handicap to users of ultra-violet
ray equipment has been overcome by
use of a special quartz tube and an r.f.
oscillator. This tube has been produced
in several sizes and for industrial and
therapeutic purposes. The smaller sizes
are available as “sun lamps” for the
homes. Photo below shows one of the
lamps. This lamp uses a quartz tube
that has been exhausted to a high vac-
uum and filled with argon, neon or other
inert gas, along with a small globule
of mercury. When the tube is placed in
a strong radio frequency field, some of

Courtedy Sun-Rraft, Inc.
Complete lamp. Power supply unit is in base.
FEBRUARY, 1947
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the mercury vaporizes and the tube con-
ducts current. The resulting ionization
is a source of ultra-violet rays.

A simple 1-tube r.f. generator, shown
Jjust below, is used to excite the lamp.
It is small enough to be housed in the
base, thus eliminating bulky high fre-
quency induction coils and power sup-

plies.
s ]

e

Underchassis o oﬁ‘.single 11726 oscillator,

This generator, Fig. 1, uses a single
117L7GT tube as rectifier and r.f. oscil-
lator. The circuit is a series-fed Hartley
operating between 16 and 20 mc. The
coil consists of 12 turns of No. 18 wire
wound to a diameter of 7:-inch and
spaced to about 1% inches. The coil is
tapped four turns from the grid end.
The quartz lamp fits into clips connect-
ed across the coil with 250-puuf mica
condensers at each end to prevent d.c.
voltage from reaching the lamp.

250uuf (2)35L6 GT 17V.AC/DC

IMING SW.
5LE-GT
A

4525-6T

.
ik i

.

.2sol-ulull-—'
250
: 4575-GT

Fig. 2—Push-pull supplies more power output.

When more r.f. voltage is required,
the circuit in Fig. 2 may be used. In
this instance, push-pull 35L6’s are used
in the same basic circuit with the plate
voltage supplied by a 45Z5-GT rectifier.
The available r.f. voltage from this cir-
cuit is twice that produced by any
single-ended oscillator using the same
plate voltage. The coil in this circuit
uses 11 turns of No. 18 bare-tinned cop-
per wound to a diameter of %-inch and
spaced to 1%-inch. Taps are connected
2 turns each side of center.

A small timing switch is built into

e bagse of the sun lamps so that the
operafmg time may be pre-set to_pre-
vent over-exposure to the ultra- violet
rays.

Cigarette paper absolutely free of
leaks is made by a process developed by
General Electric. The paper acts as in-
sulator between two conducting rolls
with high voltage between them. An air-
hole or piece of foreign matter of lower
resistance than the paper causes a flash-
over, which is indicated by an alarm
bell or lamp.

RADIO-CRAFT
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GET YOUR

FCC

tors.

Don't Delay—

Write Today!

Commercial
Radio Operators’

it’s Easy If You
Follow Our Plan

Thousands of new jobs are opening u
FM, TELEVISION, MOBILE COMMUNI-

CATION SYSTEMS, are only o few of the
new radio fields which require licensed opera-

FREE BOOKI.E'I'

operator licenses. Tells where to apply for and take the ex-

LICENSE

Tells you the Government require-
ments for all classes of commercial

aminations, examining offices, scope of knowledge required,
extracts from FCC Rules and Regulations, extracts from FCC Study Guide and Refer-
ence Material, approved way to prepare for FCC examinations, positive method of check-
ing your knowledge before taking the examinations.

Editlon Limited—Mali Coupon Before Supply Is Exhausted

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

CONTRACTORS TO THE CANADIAN BROADCASTING CORPORATION
Successors to

NILSON RADIO SCHOOL
Founded 1939

SMITH PRACTICAL RADIO INSTITUTE
Founded 1934

RC-2 TERMINAL TOWER, CLEVELAND 13, OHIO
Approved for Veteran Training Under *‘G-1 BIif of Rights"

ORGSO ERGEGE6GEEESEE: MA'L Tu.s COUPON FIEEEEEEEESOGOESO6ESSS

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
RC-2 TERMINAL TOWER, Cleveland 13, Ohio

Gentlemen:

Please send your FREE Booklet, “How To Pass FCC License Examinations."”

(Note: This Booklet does mnot cover examinations for Amateur License)

NAME ...ctctvssotessasssssscasosasasscsssscsse 1 have had experience in broadcast-

ing O servicing O operating O
ADDRESS ..ivccccessssasascssassasssnsanans P mtz. 0 CAA [ Army-Navy o
CITY trvevererannnncrsasnannes vvees STATE ..., omatesr [J other ..uooviniiiianiss

Check license desired:
Radiotelephone 3 1st. Class [J 2nd Clase
Radiotelegraph [J 1st Class (J 2nd Class

I now hold these licenses .......c.cooeenenene

I am a 0 High School Grad. College
Grad. [J with degree ......covvvene.

If a War Veteran. check here [J

REPAIRING CRACKED CRYSTALS

Electrically and mechanically, the
most fragile component of a radio
transmitter is its frequency-controlling
crystal element. When used to control
a high-power oscillator, it heats up and
eventually may crack. We have some
which have given way after many years
of satisfactory operation in numerous
experimental as well as conventional
hookups.

We find that ordinarily a cracked
crystal ceases to oscillate. However, a
broken crystal whose surface is_.other-
wise unmarred can continue. to oscil-
late if mounted under rather light pres-
sure. For example, we have one small
fragment (about % by %-inch) of a
40-meter crystal which cannot be made

1947

to oscillate when mounted in the new-
style (octal-socket) holder which uses
heavy pressure. When placed in an
old-type round Bliley holder, however,
it operates almost as well as did the
one-inch crystal of which it formed a
part. This Bliley holder has an adjust-

. able pressure, an important feature for

our purpose.

Maximum output and most stable
performance is obtained by decreasing
the adjustable pressure against the
crystal until the oscillator output is
greatest. Then the pressure is in-
creased slightly to keep the crystal from
moving about. It may be necessary to
round off any jagged corners or edges.
—1I. Queen
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ALLIED RADIO

. ALLIED RADIO CORP,

Vece 30 WATT DeLuxe \
PORTABLE P. A. SYSTEM

Here's a preview of ALLIED Sound for
1947 in this smoothly.siyled, brilliantdy
engineered 30 Wau De Luxe Portable
System. New stabilized inverse feedback
circuit delivers high output, usable right
up t0 its peak. Flexible operation is pro-
vided by two microphone and one phono
channels, each with separate control. Has
bass-treble 10one control. Amplifier and
speakers are safety-fused. Amplifier gain
on microphone is 128 db; on phono, 80
db. Frequency response: 50-10,000 CPS,
System covers up to 4,000 persons, or up
to 20,000 square feet.

Complete 30 Watt System includes: 30-
Wartt De Luxe Amplifier with wubes; 2-1 2
Safused Dynamic Speakers, with 30-ft.
cables and plugs; 1-Cardax Unidirec-
tional Microphone with floor stand and
20-ft. cord and plug. Complete in hand-
some luggaee-lype split_portable carry-
ing case, 22"x20°x 15", Carrying wt., 60
Ibs. For 110 volts, 60 cycles A.C. (Less
phono 1op and volume level meter which
are optional.)

Complete System (approximate

price) Only .....ovve o, $995_[.l

See your ALLIED Cat.
alog No. 111 for the
wotld's largest and
most complete stocks
of quality radio and
sound equipment—at
today's lowest prices!
Count on ALLIED for
fastservice. experthelp.
Ifyou haven't a copy of
Catalog No, 11121 —
send for it now—ir's
FREE for the asking.

For Everything
in Radio and
Sound

833 W. Jackson Blvd., Dept., 2.B-7, Chicage 7, III,
OShip 30-Wartt Portable System described
above. $........ooiiiiiinnnn enclosed.
[OSend ful! details on ALLIED Sound.
[JSend FREE Radio Catalog No. 111,

Name....oveurss sesennsen seerserarrrraarae

Address..iieaiiens

Y R Y R TR Y oY

Pac’ee s ¥4I ddotovensnne

City. o vviveninsn, ‘Zone, , ., .. State..ooeen.s N

ot
$20000000000000000000000000000000000000ss

TRANSFORMER WINDER

HEN it comes to a show-down any-

one mechanically inclined can dupli-
cate almost any gadget or machine from
Junk parts that clutter up his shop. This
electric coil winder was built entirely
from serap bits by the radio repairmen
of the 3124th Signal Service Co. when
they were stationed in Ghent, Belgium,
during the war. It came in handy when
burned-out transformers weren’t replac-
able and impedance-matching trans-
formers were needed to balance off-
color foreign equipment with our own
“standard” apparatus.

In Eurcpe burned-out transformers
were the biggest problem. Most cities
had so many different voltages that it
was impossible to use any equipment
without first knowing what commercial
voltage was used. Antwerp, Belgium,
was the best example with six: 110
volts, 220 volts and 240 volts, on both
a.c. and three d.c. People who moved
from one part of the city to another
(sometimes only across the street) had
to exchange their electrical appliances
for those of the new voltage. Some build-
ings had both a.c. and d.c. outlet plugs—
you could never be sure.

The electric coil winder helped over
the rough spots and cut down the work-
ing hours per job tremendously. It was
made from odds and ends of military
equipment but a civilian shop has com-
parable junk. The winder was powered
with an old phonograph motor geared
down with gears taken from a burned-
out hand generator from an army EE-8-
A field telephone. The number of turns
was counted with a Vceder counter from
a radio transmitter dial taken from a
sunken Liberty ship that went down in
the English Channel. .

RADIC-CRAFT

Those are purely the mechanical wind-
ing parts, the level wind guide is some-
thing else. It permits winding each layer
on straight and close. As shown in the
illustration, the operator sits by as the
coil is being wound. His right hand is on
a crank (taken from the same field tele-
phone generator) which he must turn to
achieve the level wind. What he actually
turns is a threaded shaft, a rod that has
been threaded its entire length. Over
this fits a little threaded slider that
screws on the threaded shaft so that
when he turns the crank in one direction
or the other the slider moves up or down
along the shaft.

In the illustration the threaded shaft
is the one above, the one attached to the
crank. The lower shaft, which is the
same size, merely acts as a guide and
keeps the slider, which is the picce half
way between the two uprights, from
rotating with the upper shaft.

The slider has a small grooved pulley
attached to it over which the wire runs
just before it winds onto the transform-
er. Thus by turning the crank at the
proper speed and in the proper direc-
tion, the wire moves along the coil sur-
face and level wind is achieved with
surprising ease,

The reason the level wind guide is
hand-operated is that too many sizes of
wire were used. Had the winder been
mechanically fed each size would re-
quire a new gear system to move the
wire along at a different speed. Had
hundreds of coils been needed, it could
have been mechanically operated, but
for the few dozen required it did the
work of a factory winder, at a slightly
lower speed.

1947
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CAPITOL RADIO ENGINEERING INSTITUTE—Where Professlonal Radiomen Study .

-3 - e e ma

‘TN

be a Trained Radio-

@ Electronics Tech-

° l ou nician holding a
highly - skilled, well ®

poid position? . .

Foresighted radio servicemen are looking ahead to
the future, A future that-has unlimited opportunities
and real profits for those who have the “Know-How” to
SERVICE television,. FM, industrial electronic equip-
ment, and the many other new radio developments.

Join the many professional servicemen who are study-
ing at home, the new developments, the new techniques,
with CREI .-. . protecting their future jobs, their busi-
nesses by acquiring the new “Know-How,” NOW!

CRETI’s reputation for some study training has been
proved over 19 years. Important new developments

(VETERANS! CREI training is a.pproved under the GJ. Bill)

Capitol Radio Engineering Institute

An Accredited Technical Institute

Dept. RC-2, 16th and Park Road, N. W., Washington 10, D. C.

Braneh Offices:
New York (7): 170 Broadway

If you have had professional or
amateur radio experience and
want to make more money, let us
prove to you we have the training
you need to qualify for a better
radio job. To help us intelligently
answer your inquiry—PLEASE
STATE BRIEFLY YOUR BACK-
GROUND OF EXPERIENCE, EDUCATION
AND PRESENT POSITION.

MAIL
COUPON
FOR FREE

RADIO-CRAFT for FEBRUARY, 1947
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San Francisco (2): 760 Market St.

36-PAGE
BOOKLET

f

E

1
be just another
serviceman who 7
“muffed’’ his
BIG opportuni- ®
ty back in '47.

Will %a

have been included in our present course. Trained in-
structors give you personalized attention and guid-
ance all the way.

Find out for
yourself how CREI
can help you to
greater security
and prosperity.
Send in the coupon
now! Actually see
what CREI has to
offer.

PERSONAL
IMPEDANCE

While lots of fellows always agree
with good advice, somewhere within
them there is an apparent resist-
ance to it, that keeps them from
acting soon enough. Don’t be one of
them. To assure your professional
future acquire today all the knowl-
edge, experience and training you
possibly can in the new develop-
ments in Radio-Electronics.

& N K

Presiéens of CRE

N CAPITOL RADIO ENGINEERING INSTITUTE RC-2 1
§ 16th and Park Road, N.W.. Washington 10. D.C. ]
8 Gentlemen: Ploase send me your fres booklet, “Your Opportunity :
1 :n lhleogcw t\\';orld :itiﬁlccrirmlu,"l lé)glclhcr with full detalis of g
‘our liome study training. am attaching brief

: experience, cducation ngd Present ubsltio::.- P D Y :
1

B NAME oy o enem 4m s g 25 0 Wi s D S barbibidboiie s a Lt :
]

B STREETS o areimirmies bt A /848 40 b g rrerrim s o :
T AN e s e e ZONE.....STATE......... . .
2 OCCUPATION ..........oocommii i y
g O am entitled to trainlng under the G.I gill. .

49




INTRUDER ALARM

@ Please print a diagram of a bur-
glar alarm using OA4-G gas triodes, in
e capacity-operated circuit. The capac-
ity antennas are to be placed at the
windows and doors of my home to
sound an alarm when anyone ap-
proaches from the outside.—J.0.H., San
Diego, Calif.

A. Here is a diagram of a capacity-
operated alarm drawn to your specifica-
tions. A capacity wire of screen is

RY-|
Rl .

s CAPACIT* WIRE,
swi fm‘llg OA4-G  screen,pLaTE,
® 3 cTC.

cl o
. PRPER .Fcz )
V.AC -

€35

T

~PLARM G4

5?“:?

R LA L5 TO ASDITIONAL UNITS

RY-2

placed in the area to be protected. A
grounded metal shield or baffie may be
mounted about 6 inches from one side
to reduce sensitivity from one direction.
These tubes have a photo-electric char-
acteristic and should be shielded from
light, After relay, Ry-1 has been
tripped, the alarm will ring until Sw2
is opened to reset Ry-2.

Ry-1 is a 5000-ohm plate relay and
Ry-2 is a small 6-volt d.c. relay.

SIMPLE TUBE TESTER

Please print a diagram of a simple
tube tester showing the socket wiring

4

i BT ]

connections for testing all types of
tubes.—L.P., Long Island, N. Y.

A. Here is a complete diagram of a
tube checker showing the connections
for all commonly used sockets and for
all switches.

To test any tube, it is necessary
that you refer to a tube manual to get
the socket connections. Filament volt-
ages are selected by Sw-11. The tube
is plugged inte the socket and filament
voltage applied by throwing the proper
switches to connect the filament leads
to busses A and B. If there is a cathode,

O A 0O OO O 0000 O 0 A0 R OO OO S0 810 ORS8O 4t e

The Question Box is again undertaking to answer a limited
number of questions. Queries will be answered by mail

quiring no schematics. Wrike for estimate on such ques-

tions as may require diagrams or considerable research.

=]
£
|
E

and those of general interest will be printed in the maga-
zine. A fee of 50c will be charged for simple questions re-

S L A0S0 AR OO 0RO 000 0800100 0L OGS REAILEOCEOrE

of the May issue. I would like to have
a diagram showing how I may use @
0-200 microampere meter in  vacuum-
tube voltmeter circuit.—J. B., Newark,
N. J.

A. A vacuum-tube voltmeter may be
added to the tester. A 6Q7 is used. Plate
voltage is obtained by tapping the pow-
er positive lead at J9 on the tester. R2
is adjusted so that there will be 250
volts on the plate of the 6Q7. It may
be necessary to experiment with the
value of R1 to obtain initial calibration.

it is also connect- o \f—O ey )
ed to bus B, For U-—L mecg % BQ7-GT aowst 10 250u7
emission tests, all = :-—51-0 'G%'SgH'ILN W (B2
other elements are 2MEGS _—
connected to bus C. e omn
In testing full- 7°°K:E e + IMeG SOK
wave rectifier | S
tubes and duo-di- ’ zoox:E 5w,
odes, each plate is 4:|MEGLNTEST FROD 150V, / RI OLZOOHA 2ERO
tested in turn by : 4ndl i 70K£; o 0
1c)onm(e:cting it to ! 3 :Psoov. - 100 L
us C. K
- - EXT.GND. . ] CONNECT TOLEAD
The check iscali- @———;E = B-TOCHASSS  GOING 10 J9

brated by testing
tubes of known quality and recording
the dial readings and setting of R2.

Further operating and calibrating in-
structions may be found on page 35 of
Home-Made Radio Test Instruments
and on page 26 of the July 1940 issue
of RADIO-CRAFT.

? V.T.V.M. CIRCUIT

I am planning to build the Multi-
Purpose Tester described on page 53}

14 4

—@Gulo CAP 1
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From this point on, the Calibration Ad-
just control will be used for corrections
of the calibration.

The meter is connected so.that it may
be used with a zero-center scale so that
measurements may be made without
regard to test lead polarity.

A.C.-D.C. POWER SUPPLY

Please print a diagram of an a.c.-
d.c. power supply for use with small
audio amplifiers.—V.P.B., Lyndonville,
N. Y

£,2925/2576

]
l(:!(]q=:
450V,
I0H
p—l

N7v.AC

B+200v.
I00MA

150MA

A. The circuit of a half-wave voltage
doubler is shown. This circuit, using a
2576 or 2576, will supply 200 volts at
100 ma. The total current drawn by the
6F6 and 6SJ7 will seldom exceed 40 ma,
so the output voltage will be about 240

volts.
FEBRUARY,
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RADIO PROGRESS IS SLOW
{(Continued from page 17)

experience that it will take many
yvears to develop a new device and
that in the process all d* most of the
original capital may be lost if further
capital is not forthcoming. There are
many cases on record where initial
investments of $50,000 grew to over
a million dollars before the device
finally appeared on the market. Dur-
ing that process the original inves-
tors were forced to give up most of
their share in the device, if they
were not to lose everything. Often
the first investors did lose everything
and the original company went into
bankruptey. Subsequent investors
then stepped in, bought the assets,
and financed the project until the
device was finally placed on the mar-
ket. Pioneers thus more often than
not lose out only to have others who
are better capitalized take over and
market the invention. All of this is
normal evolution typical not only of
radio, but also of any other endeav-

ors. It is a rare device in which the |

originel investor reaps the fruits of
his labor.

The above facts should be kept in
mind when you wonder why new
radio inventions that should have
been on the market long ago have
not materialized.

Take just one—the vest pocket
miniature radio sets=—promised now
for several years by some radio
manufacturers. Technically we seem
to have all the requirements to build
these receivers. Practically and eco-

nomically, however, it may take some |’

time before they will be on the mar-
ket. There are still a great many
“bugs” to be ironed out. Miniature
radio tubes still have to become small-
er and more efficient and sensitive.
Different circuits must be evolved.
Miniature variable condensers are
yet to be perfetted. Moreover, nor-
mal radio set manufacturing proc-
esses are not applicable to vest
pocket sets. They cannot be produced
like regulation radio receivers simply
because they are too small. Assem-
bling them becomes more or less a
watchmaker’s endeavor. New work-
ers must be trained for an entirely
new kind of assembling job which
never existed before. There is also a
cost angle in connection with this
item, because no one is going to pay
$50.00 or more for a vest pocket set.
In order to bring the cost down a
slow evolutionary process must be
gone through. All these problems will
be solved eventually, but it always
takes time,
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G-C Ruf-Koat Ai+ Dry
' 3 Wrinkle Finish

The onlr
that  wil

air dry with.
out bakin?. Easy to use.
Gives professional wrinkle
finish. No. 60-2—lj pt.
List 45¢

G-C Servicemen's

Phone Needle Packet
For every serviceman to
carry on calls. Sel! needle
replacements with this
handy packet. Contains
ten needies, two each
type and two recording
stylus. No. 1432, List $8.50

G-C Servicemen's Dial
Belt Kits

material,

of variousquan-
tities, with steel
box. No. G-25-
Kit of 25 belts

List $6.70

AVAILABLE AT LEADING DISTRIBUTORS.
WRITE FOR CATALOG TODAY.

wrinkle finish S ——

Fine woven fabric replacements
for all sets. Made of finest
no stretch, no
slipping, easy to install,

suppli_ed in kits

RADIO DIVISION DEPT. D

GENERAL CEMENT Miq. Co., Rockford, Iil., U.5.A.

Monufocturers of over 3,000 products

Dial Belt Kits - Phone Needle Packet
Ruf-Koat - Dial Cable Racks - Lite-Koat Kit

G-C Servicemen's
Dial Cable Racks

Convenient to  handle
radio dial cables. Hang
rack which has 107 rufer,
easy to measure cable,
Spools wind independent
of other spoals. No. 7-A-
25-rack, ruler 5-25 ft.
spools . ...... List $5.58

G-C Luminous Lite-
Koat Kit "Glows in
the Dark”

Long-life, luminous, safe
coating that emits light
in the dark. Idea! for of-
fice, home, etc., many
uses- No. 184-0 Deluxe kit
—powder, mix-koat, top-
koat, brushes and thin-
. Ner ....e...... List $2.50

G-C Ne-O-Lite Tester

Handy, inexpensive

Ne - O - Lite Tester
2 that every
one should
have for
., countless uses.
Can be used
on 60 V.A.C.
to 500 V.A.C. or D.C.
No. S5100—single tester
on card .List 50c

. Soles offices in principol cities

The Nationally Known

Here's the finest broiler made. It has an easy
to handle cover, an attractive finish, comies
complete with rack and cord. It has two heats

and is roomy enough for the largest roast.

12.95 can. 12.50 intts of

HOT PLATE

3 heat, two element, mounted on attractive metal stand.
Three Switches Control all Heats. Complote with cord.

Net; price 6.50 each. Lots 6f ten 5.99 each.

FOR ROOMS...
FOR STORES ...

2 SPECIAL VALUES

Representative Values From Our Complete Radio

Parts Stock.
FOR GARAGE. . . 'ag'smftcspeaker- Alnlco sTug . . . 3 to 5 ohms
RADIATION TYPE HEATER . voice coil.

This cone shaped heater has replaceable
element, and is 1009, safe. Comes com-
plete with guard.

4.95 each. . . Inlots of six 4.45

1.59 each. . . . . 10for 14.90

® Output Transformer. Clinch or Screw
Can be’used with 50L& . . . 3

49ceach. ... ... 10for 4.50

Type.
+ « 25L&,

Write us about your needs in Radio Parts, Testing
and Sound Equipment, and Electrical Apgliances.

Send for Our Latest (atalog

RADIO PARTS COMPANY

FEBRUARY,

612 W. Randolph, Dept. «“C”, Chicago, 6, lllinois
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LAAVETTES

latest, greatest
AN CHIRLOE

!s, here it is at last = the most complete catalog ever offered by
Lafayette — the world’s largest radio supply house. And what a catalog
it is! Its pages are brimming with an amazing display, of top-quality
radio and electronic equipment—such iteras as radio parts, complete sets,
build-it-yourself kits, amplifiers, microphones, automatic record changers,
ham gear, test equipment — as well as hundreds of other items. =

144 PAGES — HANDSOMELY ILLUSTRATED

All the tried-and-tested standard equipment is listed—also many items so
recently developed that they're shown here for the first time. And every-
thing is in stock—ready for super-speed delivery—economy priced. Be among
the first to get your copy of America’s greatest radio catalog — FREE.

mail coupon below

ajayette Rudwo

RADIO WIRE TELEVISION INC.

100 SIXTH AYENUE + « NEW YORK 13, N. Y.
110 FEDERAL STREET  +  BOSTON 10, MASS.
24 CENTRAL AVENUE » o  NEWARK 2, N.J.

S N S B D R R R N U S W RS S e e
l LAFAYETTE RADIO, Dept. JB-7

100 Bixth Avenue. New York (3. N, Y.

Please send FREE CATALOG at oncs 102

City .Zone........ Stote.....ccoe..

52 RADIO-CRAFT for

SMALL RECORDING STUDIO

(Continued from page 27)

up patterns of the most common types.

Now that we have an idea of what
we need as a.minimum for our studio,
Jet us see how those items are coordi-
nated by studying an actual setup which
was assembled by the author.

After much shopping around, a.two
speed 16-inch Rek-0-Cut model D-16
turntable was purchased. This model
comprises a heavy cast-iron turntable,
rim driven through heavy rubber idlers
by a 1/20 horsepower induction motor.
The speed-change knob is conveniently
located and easily operated without
stopping the turntable. The rumble is
very low and there is negligible speed
change under cutting load.

The turntable assembly was rigidly
bolted to the top of a wooden Sears &
Roebuck sink cabinet. It is not good
practice to float the table in rubber, but
rather it is desirable to fasten it solidly
to a rigid base. The attendant damping
is valuable in removing the motor vibra-
tion.

There were not a great variety of
overhead assemblies available, so a sec-
ond-hand 12-inch Universal overhead
was acquired and modified for 16-inch
duty. The modification included turning
new longer lead screws for inside-out
and outside-in operation, and a long
support bar. The method of overhead
drive was changed also. By now a good
overhead system can be purchased for
$150.00 or less, and at least one is ad-
vertised for less than $50.00, including
cutter.

There is usually quite a lineup prob-
lem in adapting an overhead to a turn-
table. This problem was simplified by
using a single ball bearing as the rest-
ing place for the overhead on the turn-
table center pin. The overhead is driven
by an arm which is contacted by the
drive pin in the turntable. It is impos-
sible for a slight mal-alignment to cause
binding and the annoying attendant
wWow.

In the interest of cost, a Brush RC-20
crystal cutter was used. It was attached
to the carriage by a %-inch stainless
steel bracket. There was a tendency to-
ward bouncing of the head, so a visco-
loid damper was added, together with
an eight ounce weight, to lower the
resonant frequency of the carriage. The
photo shows the drive mechanism and
the finished cutter assembly.

Because we chose a crystal cutter, we
also chose a crystal pickup. A Brush
PL-20 is a very well constructed pickup.
Its response is good to beyond 10,000
cycles per second. It is of the low-pres-
sure permanent sapphire type, with a
spring counterbalanced arm. It was sup-
plied with an equalizer which corrects
for commercial modified constant-veloc-
ity recordings. :

An amplifier on hand was mod-
ified to provide the necessary character-
istics for recording. The modified am-

(Continued on page T7)
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HIGH SPEED PHOTO FLASH
(Continued from page 23)

ture bulb is suitable for this applica-
tion (see Photo D). Incidentally, no
trouble has occurred through operating
this bulb on 9 volts, since it carries a 6-
to 8-volt rating. A 6-prong cable car-
ries connections between camera and
‘power unit. Ordinary 6-wire speaker

i

Photo F—Underchassis view shows power socket.

cable has been employed successfully
with the unit shown in Photo E. How-
ever, insulation should be adequate and
it is & good plan to dip the cable in in-
sulating varnish if it is of the woven
fabric covered type.

A unit of this type should be wired
with the very best hookup wire avail-
able. Ordinary radio pushback wire is
unsuitable as it simply will not carry
the high voltages present in this type
of equipment. Use wire having flame-
proof glass, rayon braid, or similar in-
sulation, capable of handling 2,600 volts.
Use only rosin solder. The least bit of

5 PRONG STATIONARY PLUG
W 80 -

J.ZOOO

b 3
gﬁﬁv- Seo, Tosw Tiswv.

1ITV.AC = SELENIUM RECT.

Fig. 4—Diagrom of the a.c. power supply unit.

acid will cause a flashover, especially in
the switch contacts, and such a flash-
over may ruin the equipment.

While not particularly dangerous
when in the Charge position, the output
from the condensers is positively not to
be trifled with when in the series or
discharge position. Hence, all testing
must be done with due caution to avoid
getting a serious, perhaps fatal, shock.
The main switch should always be re-
turned to the Off position or to the
Charge - position before removing the

RADIO-CRAFT for
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HARRISON HAS 1T/

HARRISON HAS IT!

Vy 73 to you, OM for a

@

Joyous Christmas end a ‘
Productive New Year! ' @

Bil Harrison, W2AVA

Harrison Secect Surprus

Your assurance of good, usable, guaranteed, sur-
plus material at sensationally low prices—TOP
in and browse

VALUE ALWAYS! Come
through our large HS3 Department.

® COMPACT VIBRATOR PACK

FB for transcelivers, portable receivors. cte.| Delivers
135 volte at 30 ma; 67% volte at 8 ma: 1.5 fllament or

6.3 henter, blas, and mlerophono voltages.

Completely filtered — neon tube voltago rogulstor —
remote load-start rclay—rugxedly made for dopendable
8%” x 4", Welghs only 2 lbs.! Works

Navy use, 1%” x
on any 8 volt DC loun:c

Complets vibrator pack. less only battery (use
it on four flashilght cells. your ur$3 95
battery, ete.) .

With a cllp-in RECHAROE
ABLE Willard Htorage Blf.-

- Unbreakablo, . NON.  Willard Brimary bate
Leory. nbreakable, - [}/ mary bst-
SPILL, plaste $5 teries. (Beo our Jan
(15 og 0 0999 080900 o R-C $5 15
[110 V AC .2 Amp. Trickle ed) ...... .
CDOATROT, .jceto 8 bk atwadi & $3.45])

® HSS EQUIPMENT BARGAINS

8rand new. with disgrams and Instructions

B 45/ATRR-7—Alrborne wversion of the Hallicralters

SX-2BA
tal  filter
supply
RAK-7. Navy long wave
recelver, 15 to 600

Supor' Bkyrider recelver.  With erys-

and tubes, less power $'| 37'

BC-408 — 15 tube RE-

:{C. 0 With AC power gl!'l:l}l’ﬂ]im. 4 $ 1
upply. use Q
9 ‘;ﬁbym 559'50 B(BCYA!DGA—S‘A’Q’IB)

Easlly converted to a hot superhet ham recelver. Soo

our Previous ads.
Code  Practico Osclllator AN/GSC-TL

Works on 110 VoIt AC, otc. i carrying mno.$| 4'95

Dynamotor. Runs on 8 or 12 volts. Delivers

600 volts a{ 160 MA. From PE103 Power Pack $9'95

® PANORAMIC

Add ‘‘eyes'” to your recolvor with a Hallicrafters Pano-

ramic adedptor and Increass your. ODerating efficlency
and QSO score. ComPlele with ten tubes 99 50
and IRBTUCHIOn . ..e.cneenusienrruecnsnqnn. .

® TELESCOPING ANTENNA

Signal Corps  AN29-C. Bturdy.
antenna cxtends to 12 107, tel

bosm elements.

o oach, Six at

lightwelght, brass
es to 157, X7
diamstor. Weighs culy 80 oz. FB for mobile, or rotars

$1.74

ALL STANDARD LINES

We are Factory Authorized Distributors fop the
top quality mnnufocturers and we now have in
stock lots more new, latest, improved production
Ham gear | Visit our stores today, for everything
you need. We promise you ‘fresh, clean material
~—quicker—at the lowest current prices—and
above 8ll, our sincere desire to be of friendly,
helpful service.

As one of the world's largest distributors of
Communications Equipment. we are delivering

plenty of 4
RECEIVERS

Right Now] ALL MAKES — bracticalls all models.
If ‘sou wanl your new set In the Quickest Dossible time
send your order to HARRISONI| For oxamplo:

EALLIDRAFTERS—

B8l e om b $30.50 840" s o udbid aee 79.50
B-36A, FM-AM-CW — 27. 3 to 148 Mo....uoua 307:50
8-37 —130 to 210 Mo.........cohieiiinan 591.75
8X-42 — New FM-AM. .64 to 110 XMo.... 250.00
HAMMARLUND — New *'Super-Pro’*
8PC-400-X ~—~ 55 0 30 Me, +...coeiiveai.n 334.05

Speaksr in &blnet — $18.20
HQ120X. complete with sPeaker ‘in cabinot.... 173.25

NATlONAL—
NC-240 D — Completo with sDeakel......s....
HRO- BTA 1—Complcte with Pack and lnukur 30300
RME-45 — CompDléte with speakor............ .70
RME-84 — Complete with speaker
LITERATURE ON ANY
GLADLY SENT UPON REO.UEST

® TEMCO 500 GA

A conservatlve 750 watts output on all bands — phone

and CW! Rock gtable VTO—anllﬂcd
tuning — FB value in a post-war rigl.. $l 800
Temeo 75 BA cccamvcaibsn. « bt oo e didides i, $495

WehavealImitad quantityavallablefor | mmediata dallvery

® TWO METERS IS FUN!

New RTL compact Handle-Talklo. Pull $3'| 50
out the antenns and you'rs on the air.
{Complote with tubes and batteries — $35.95)

Abbott TR-4B. New, nosr. -war modol. FB
for moblle or fixed stationl ............. $52 00
(Complete mobile mum, less only antenna ~- §81.61)

MAIL ORDERS? Cortainl y! Just list

.everything you want (items in this ad, or
any ad, magazine, or catalog) and include
remittance. Prompt Shipment.
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. Kl Hareison, waava
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unit from the case or touching any part
of the internal mechanism.

The 117-volt power unit (Fig. 4)
furnishes 6500 volts for charging the
capacitors, and about 8 or 10 volts for
tripping the relays. It would be easily
possible to make a unit to deliver only
the low voltage, but it was thought de-
sirable to include the high-voltage out-
put to save wear and tear on the vibrator
power supply. Another important con-
sideration is the bulk of a unit designed
to furnish the 9-10 amp required at 9
volts. Note that the transformer sec-
ondary (high voltage) is connected to
an 80 tube for half-wave rectification.
With a small 4-tube transformer, volt-
ages should be about correct with the
two filament windings in series and
using all the high-voltage plate wind-

1947

ing. Should the plate voltage be ex-
cessive a series resistor or voltage di-
viding network may be required. Output
plate voltage must not exceed 500.

The low-voltage rectifier may be of
the type used in a battery charger, or
it may be one of the types found on an
old loudspeaker since current drain is
low. Usually it will be of the full-wave
type, so connections may be altered ac-
cordingly if necessary. With the large
capacity (2,000 uf) the rectifier output
may be very small, since the capacity
of the condenser is sufficient to trip the
relays.

Note the method of connecting the
power unit through a b-prong plug so
that batteries and vibrator are discon-
nected when the shorting plug is re-
moved and the power unit plugged in.
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| TECHNOTES
. ... HUDSON MODEL SA-39

Weak and erratic reception, par-
ticularly at each end of the dial, often
can be traced to the 9,500-ohm resistor
in the cathode lead of the 6J7-G os-
YOU c AN— cillator mixer. The resistance of this .

component often increases to the point

where local oscillations are weak or
cease altogether, Replace this resistor
with one of 10,000 ohms.
° o WiLniam H. Evans,
design and servicing. "VO- = Alexandria, Va.
MAX" increases your effi- :
ciency and profits by . ... COUPLING CONDENSERS
equipping you 1o measure Whenever leaky or shorted coupling
r.f,, if., a.f.—actual signal condensers are found preceding a power
amplifier, the tube should be replaced
at the same time as the condenser. The
positive voltage placed on the grid by
the defective condenser makes the tube
draw excess current which often causes

Measure every type and
kind of voltage in receiver |

volts—a.v.c., a.f.c., discrim-
inator—a.c. and d.c. volis.
Input resistance is so astro-
nomically high you can

auciie JW el VO Bk it to go gassy. Under these conditions,
- i the highest resistance cir- distortion will still continue after the
Post-wor design and ¢onstruction ot pre-wor uninflated price is cuits. "VOMAX' is also i condenser has been replaced -

the sectet of overwheiming demond for “VOMAX", the irue your output db. meter; - HENRY M. HOFFART,
l Shelton, Conn,

v.tv.m. Unequoiled ot ony price, it is bought ond used by the measures direct current up

Bureou of Stondards, Navy, F.C.C., C.A.A,, schools, universities thru 12 Amp. outo set
. - . . INTERMITTENT NOISE
| Intermittent noises that develop when
a set is tapped or jarred can often be
P b traced to a pilot lamp making poor con-
| tact in its socket. This condition may

OVER 35 YEARS OF RADIO ENGINEERING ACHIEVEMENT ok exist even when the lamp does not
of meosuzing instruments, com- ﬂlcker. A. sure cure is tO build up the

|
|
| ]
W"‘W m af‘ 97!& Ul | center contact in the socket with solder
|
[}

reseorch loboratories—ond by thousonds of eaperience-wise range; - resislance up fo
service fechnicions. You, 100, will find “VOMAX" your yreotest 2,000 megohms.
profit meter. Only $59.85 ot your fovorite jobber.

Send postcard for new cotalog

ters, kits ond ports. See them so that the lamp will fit tighter.
1240 MAIN ST., HARTFORD 3, CONNECTICUT S o B L) | JoHEN MEDNANSKY,
Belle Fourche, S. Dak.
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ANTENNA PRINCIPLES
(Continued from page 33)

that which warned its GI attendant of
the oncoming Japanese attack on Pearl
Harbor. It is also similar to the array

used in 1946 to contact the moon by |
radar.

Irregular Patterns

To properly serve two or more popu-
lated centers and to avoid possible in-
terference with nearby transmitters, it
is often necessary to design a broadcast
antet&na so that it radiates an irregular

Figs. 2-a and 2-b. Patterns of Fig. | antenna.
Hold page on side to better understand 2-b.

field pattern (Fig. 3). This also makes
it possible to reduce power which other-
wise might be wasted on mountains,
lakes, and wooded sections. An irregu-
lar field pattern requires the use of
more than one antenna tower. The pat-
“tern can be varied by adjusting the

RADIO-CRAFT for

Prepare NOW for a
Better Job in

RADIO ENGINEERING

‘ADD TECHNICAL TRAINING TO
YOUR PRACTICAL EXPERIENCE.

CLEVELAND INSTITUTE COURSES OFFER COM-
PLETE TECHNICAL TRAINING RANGING FROM
LOW-LEVEL TO COLLEGE-LEVEL.

A. Master Course in Radic Communication.

Covers fundamentals of Radio and includes complete preparation for
FCC Commercial License Examinations.

B. Advanced Course in Radio Communication Engineering.
A college-level Radio Engineering Course.

C. Specialized Television Engineering.

Including post-war Television Techniques.

All Courses Include
The Remarkable Workbooks of Instructional Aids, prepared by the instructing
staff of Cleveland Institute. .

Choose the conrse best suited to your needs—Start with the section you

are qualified to enter—Use the economical CIRE ‘“‘Pay-As-You.-Go Plan.”
You may enroll for individual sections for highly specialized training. Study any one or more
of the following sections if you do not require a complete course—

Don’t Delay -

Write Today!

1. Mathematics of Radio
2. Fundamentals of DC and AC Theory.
3. Essentials of Radio Communication.

5. Advanced Radio Telephony for the Broad-
cast Operator.-

6. Andioc and Radio Comporients and Sys-

tems (Design of Receiver and Transmit-

4. Communication Networks. ter Equipment).

Write for descriptive folder ® No obligation

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

CONTRACTORS TO THE CANADIAN BROADCASTING CORFORATION
Suaccessors to

SMITH PRACTICAL RADIO INSTITUTE
Founded 1934 i

NILSON RADIO SCHOOL
Founded 1939

RC-2 TERMINAL TOWER, CLEVELAND I3, OHIO

Approved for Veteran Trainino Under ‘‘G.I Bill of Rlghts'

——— e e et e —— e —— (MAIL THIS COUPON)
Cleveland Institute of Rsdlo Electronles, RC-2, Terminal Tower, Clevsland 13. Ohlo,
Gentlemen: Please send information about your home study courses in Ltadio Electronies.

-

..........................................

T desire trainknT. In| &' lipimis aiisis o § & anmaard o@ e o aele
1 have had experience in broadeasting [ servicing [J

operating ] mfg. {3 CAA [] Army-Navy [
amateur {7  other .
High School Grad. [) College ] Degres
[0 Check here for Veteran Eoroilment Informatiom.
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magnitude and phase of each tower
current and the position of each tower.

Because of the many variables con-
cerned, direct mathematical calculations
become quite involved and consume a
great deal of time. Several instruments
are available for easing the problem,
however. At least one mechanical de-
vice™ has been designed for antenna cal-
culations.

A still more modern and convenient
instrument is the RCA Antennalyzert.
An oscilloscope is used to give instantly
the field pattern which results from the
use of up to five antenna towers. Six-
teen dials control the Antennalyzer,
four for each tower. Since one tower

* Rapi0-CRAFT, August 1943, p.652.
1 RADIO-CRAPT, May, 1946, p.536.
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is taken as the reference, it requires no
control. The four dials represent: mag-
nitude and phase of the tower current;
distance and angle (in azimuth) of the
tower, with respect to the reference
tower. To operate this instrument, the
desired pattern is drawn with chalk on
the face of the oscilloscope tube. Then
the dials are manipulated until the
same pattern is traced by the électron
beam. The necessary tower factors are
taken from the.dials.

Nondirectional Radiation

Many large and small manufac-
turers are doing research in the design
of high-frequency broadcast antenna
systems because of the widespread and

{Continued on page 60)
55




Guarantees Delivery From Stock!
THE NEW MODEL 'B-45

SIGNAL
GENERATOR

Battery Operated

Self-modulated
Signal Genera-
tor, providing a
highly stable
signal, Gener-
ates R.F. fre-
qQuencics from
160 Ke to 125 2
Mc on Funda-

mentals and from 11 Mc to 50 Mc¢ on Bar-
monics. R.F, is obtainable gep-

arately or modulated by the

Audio Frequency. 75
Complete with lends, batteries 27-

and instructions,

New Model 670
SUPERIOR

SUPER-METER

A Combination Volt-
Ohm milliammeter plus
capacity reac¢tance in-
ductance and decibel
mcasurements .

NET ........ $28.40

New Model 450
SUPERIOR

TUBE TESTER

“Speedy Operation’
assured by newly de-
signed rotary selector
switch which replaces
the usual snap toggle
or lever action

er e $39.50

Now you can SEE and HEAR the signal.
Simplest operation. Only one connecting cable
—NO TUNING CONTROLS! Highly sensitive
due to advanced Vacuum-Tube-Voltmeter cir-
cuit. Tube and resistor capacity
network are built into the De-

fector Probe. 85
Complete with probe, lends,

batteries and instructions.

McMurdo Silver 905 “Sparx” Signal Tracer... $39.90
McMurdo Sliver 904 Capacit. Resist, Bridge... 49.90

McMurde Sliver “Vomax' . . ....emeci..onn 59.85
SUPREME 543 Multl-Tester ................ 18.95
SUPREME 589 Roll-Chart Tubo Tester.....:. 48.95
StYPREME¢559 Roll-Chart Tube and Set Tester 62.50
SUPREME 5565 Vacuum-Tube.Voltmeter . ... . 63.50
SUPREME 576 Signal Generator .............. 68.95
DuMont 5% O$cllloSeope . .uvivseansanssssssos 98.50

Write for FREE New 1947 Caralog

METROPOLITAN

‘6 MURRAY ST., Degt. C1, NEW YORK 7, N..Y..

~METROPOLITANS

ELECTRONIC & INSTRUMENT CO.

\
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. “Nm TELEGUIDED MISSILES
(Continued from page 24)

Electronics is also playing an ever-
increasing part in both jet-propelled
and - glide missiles.

February, 1943, saw the first prac-
tical test of glide bombs (an ordinary
bomb fitted with wing surfaces) against
a target in warfare; 68 B-17’s launched
116 GB-1 glide bombs over Cologne,

Colonel Harvey T. Alness and his 7th
Bomb Group used this bomb during the
spring of 1945 to knock out the Jap-
anese supply railroad running between
Burma and Siam.

Another electronic missile, designated
Feliz, had a heat-sensitive electronic
unit located in its nose, which by elec-

The JB-2 "buz-bomb” under the wing can be radio-conirelled for a flight of 150 miles.

Germany. They were released several
miles from the target and guided to

their destinafion by radiq impulses sent

out from the releasing planes. The glide
bombs were thus directed to the target
without the neccssity of the bombers
getting into the danger zone of anti-
aircraft fire.

Improvements constantly were made
in radio-controlled glide bombs. Drop
bombs were fitted also with a special
tail assembly that contained a built-in
radio unit which through servo units
could control the angle of free fall of
these bombs by varying the slipstream

over the rudder surfaces. This free-

falling bomb was called the Azon bonib,
indicating it was controllable in azimuth
only.

trical impulses operating on the tail
surfaces guided the missile in its free
fall to a target that was emitting heat—
such as a steel mill or a blast furnace.

The Razon bomb, an improvement
over the Azon, was controllable by elec-
trical impulses both in azimuth _and
range. It had a gyro stabilizer which
kept it from -turning in the air during
the period of fall. The tail unit had
four elevators or rudders which per-
mitted this double control.

One of the latest developments in

" free-falling missiles, the standard 1,000-

pound bomb known as Roc is fitted
with a television scanner in its nose.
The ground area that the bomb scans
during its free fall is televised back to
the bomb-releasing plane, thereby en-

The Roc televises a view of the target back to its control, whe guides it accordingly.
RADIO-CRAFT for FEBRUARY, 1947



General Eioetric RT-1248 15-Tube Transmitter- Receiver

act:

TERRIFIC POWER (20

pre-adjusted frequencles from 435 o
uses § tubcs ineluds a Western Eleectrlc 318 A os finol. Re-
celver uses 10 tubea Including 055's 85 nrat dctector and osell-
lator, and 3—781E7ns1 IF's. with 4 -tuncd

using an
for telep
trol apbllentions as with dronc alrplanes.

Watts) on any 2 instantiv sclectcd. casily
500 McRacyeles. Transmitter

MC. IF trans.
., TE8'S, and 7F1'a In nddltlnn unit contains

8 rclnyn dcslmod to operate any sort of cxternal equipment when

recelved signal from a similar net elsewhere, Orlg-

Innlly aes(‘é‘ned for 12V opcration, pewer supply 18 not included,
a5 I 4 b clnch for any nmateur 10 connect this unit for 110V AC.

g aupply capable of 400V DC at 135 MA. T
O

e ideal unit
taxient, or for nl'ly kind of remote con-
Instructions and din-
RT-1248 transmitier on  ¢ither

ne use as in n

code or voice., and for using the reccelver as cither an AM or
FM sct. As an FM sat, the recelver scction of the 1248 §s capable
of better results than almoat any of thie commercinl FM &kets on
tho market, largely as, n resul
meotleulous \norkmnnnhlp emnloyed in ¢p

osclilator and IF Bcctiona. Surplled in original cartons with h
tubes. Your cost $290.85—108% less If ordered [n lots af 2 or mo

If desired for marine or moi.

work on cliher 12 or 24
Is only $15.00 nddluoml‘

of the asuperb engineering and
nstructin®g  the econverter,

ile use, the dynamotor, which will
and supply all power for the set,

-—S$186.00. Write for literature describing any

Famous Collins

Autotune Transmitter

This is the well known unit used in Army and
Navy planes that features automatic motor tun-
ing of any of 11 front-panel Ppresclected fre-
quencies up to 18,100 Kc, as well as manual tun-
ing at any time. The Transmitter operates on
voice, CW, and MCW on all frequencies. This

beautifully designed unit uses an 812 final, and

push-pull 811's as modulator, measures 2314x1314

x11, and weigha 70 jbs. Estimated average power
output is 150 Watts. Price including dynamotor

units you wish more information on.

BENDIX SCR-522

Very High Frequency Voice Transmitter-Re-
ceiver—100-to-166 MC. THIS JOB WAS
GOOD ENOUGH FOR THE JOINT COM-
MAND TO MAKE'IT STANDARD EQUIP-
MENT IN EVERYTHING THAT FLEW
EVEN THOUGH EACH SET COST THE
COV!T. $2600.00. Crystal Controlled and Am-
plitude. Modulated—High Transmitter Output
and 3 Microvolt Receiver Sensitivity gave good
communication up to 180 miles at high alti-
tudes. Receiver has 10 tubes and. transmitter 7
tubes, including 2.832s, Furnished complete
with 17 tubes AND POWER SUPPLY for 12 or
24 volts, also remote control boxes and cable con-
nectors. We include complete diagrams and in-
structions for the simple conversion of the 522 to
full 110-Volt, 60-Cycle operation. Your cost $44.50

Six Band Communications Receiver

Featuring. continuous coverage from 1500 Kec.

to 18,000 Kc on a direct reading dial with the
finest vernier drive to be found on any radio at
any price—extreme sensitivity with a high de-
gree of stability—crystal filter and phasing con-
trol—BFQ — antenna compensation — transmit-
receive relay—standard 6 volt tubes. Contains a
plate supply dynamotor in compartment within
the handsome black crackle finish.cabinet, the
removal of which leavea plenty of room for in-
stallation of a 110V, 60 or 2j=cycle supply.
These new receivers, which make any civilian
communications receiver priced under $200.00
loock cheap and shabby by comparison, are only
$44.60. Power supply kit for conversion to 110V,
60 Cycle, is only $8.560 additional.

CHECK THESE BARGAINS

WIRELESS RECORD CHANGERS—These are
beauties—two post, with featherwecight plastic
and chrome pick-up, plays 10° and 12" records
intermixed through any radio without connce-.
tions. Complete with Your choice of blue leather-
gttse or waliut stained cabinet, priced at only
28.95.

D.C. POWER SUPPLIES—Opcrates from 110
V 60 Cycle, features perfect filtering for emooth-
er output., OutPut 6 Volts—20 Amps.; 12
Volts—10 Amps, Either 6 or 12 volts may be
used at the same time. Made by one of Ameri-
ca's foremost manufacturers. Priced at $36.95.
PUBLIC ADDRESS AMPLIFIERS—26 Watts
peak output, complete with 5 tubes, separate
controls * for Microphone and Phono Inputs
$65.00° value for only $32.00.

mitters hnvo-a frequeney range of 200

modification. Instruction booklet for conversion to 110°

GENERAL ELECTRIC 150-WATT
TRANSMITTERS ... NOW ONLY $44.50

Theso units manQifsctured for the Army Alr Forces duriog the
wor by Gencral Elcctrle aro now evailablo at n' price overy
amateur can afford. They are the same brand new transmitter.
complete with scven plug-in tuning units, antenna tuning unit,
dynnmotor. conncctor plugs, cables, all tubes. and instruetion
book, which sold for ns high as $175.00 last year. Theso trans-
500 Ke. and 1500-12.500
Ke. and will operate on the 10 and 20 meter bands wl!&\osélght

yele
fa s8lso Inciuded, Transmitter dimepelons zro 21% x 23 x 8%
inches. Totnl shipping weight 250 lbs. Obtain yours NOW for
the lowest price at which this model has over becn sold
(X)LLPLETE

serstriesidecenei et e et st isensa iy

E

abling the bombardier to guide Roc to .
its target by means of radio impulses.’

Differing from all other free-falling
missiles, Roc utilizes a circular airfoil
which can be tipped at different angles
by radio impulses, thus changing the
angle of fall

In the field of radio-controlled jet-
propelled missiles is the German V-2
rocket, which was used largely in the
latter months of World War II in
Europe for attacks on England, Bel-
gium, and Holland. This missile has a
complicated electronic eontrol: there
are radio-controlled carbon deflectors at
the mouth of the rocket engine which
control the blast angle during take-off
and acceleration, and rudders located at
the end of the four stabilizing vanes
guide the rocket after the jet motor has
ceased to function, which is 63 seconds
after ignition.

There is no field of either free-falling
drop missiles or jet-propélled missiles in
which electronics does not play an ever-
increasing and important part, and un-
doubtedly this will continue to hold in
the future. Recently charged with the
responsibility for all War Department
investigation of guided missiles, the
AAF is subjecting new developments in
this field to exhaustive evaluation.

(It is interesting to note that a com-
pletely remote-controlled plane incorpo-
rating television was proposed by Hugo
Gernsback more than twenty years ago
A his magazine, The Experimenter,
November, 1924. The illustration re-
produced with this article is from

RADIO-CRAFT for
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that issue. Cam-
era tubes were to
be pointed in the
six cardinal direc-
tions, each trans-
mitting the view it
picked up to the
control headquar-
ters, where all the
images were to be
projected on a
single screen, giv-
ing the command-
ing officer a com-
Plete view of the
whole scene of ac-
tion. Television re-
connaissance
planes wereactual-
ly used to some ex-
tent in the Pacific
theater, and adem-
onstration of Block
and Ring airborne
reconnais-
sance television
was given at
Washington last
yvyear. [RaDIO-
CrAFT, May, 1946].
Television was also
used on the  Roe, "
to transmit the
scene ahead of it
and thus permit
the control oper-
ator to guide it ac-
curately to its tar-
get.—Fditor)

1947

Reproduchon of ihe page which showed fhe proposed television plane.
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JUSTOUT!

SERVICE

AUDELS OIL BURNER
GUiDE-A new practical,
concise treatise, 384 pages
=31 Chapur:-ﬂl Diagrams
end lllustrations=covering Domestic and Indus-
‘tria! Oil Burners. New from Cover to Cover.
Gives practical [nside working knowledge of
theory, construction, installation, operation
testing, servicing and repair of ali types of ol
burners. Includes electrical hook-ups and
wiring diagrams of automatic control systems.
Btep up your ownekill with the facts and figures ot
your trade. Audels Mcchanies Guldes contaln Prac-
tical Ingide Trade Information In & bhandy form.
Fully fllustrated and Essy to Understand, Highly
Endorsed. Check the book you want for 7 daya'
Free Examination.
Bend No Money. Nothing to pay postman.

=== CUT HERE =—=—-"3

MAIL ORDER

AUDEL, Publishérs, 49 W.23 St., NEW ¥orK

Please send me postpaid for FREE mmmnon boola
marked (x} below, il | decide to keep them | agree to
mall $1 in 7 Days on each book ordered and further
mail$1 monthily on each Look untll § have paid brice.
Otherwise. § will return them.

3 OIL BURNER GUIDE, 384 Pages . . .... $1.
REFRIGERATION & Air Condmomnq 1280 Pgs. 4.
POWER PLANT ENGINEERS Guide, 1500 Pages, 4.
PUMPS Hydrnulm&AIrCompreSSOrs 1658 gs 4,
WELDERS GUI f e a1 B
BLUE PRINT READING. 516 Pay S 2
SHEET METAL WORKERS Handy Bock, 388 Pgs: 1,
SHEET METAL PATTERN LAYOUTS, 1100 Pgs. 4;
AIRCRAFT WORKER ages
MATHEMATICS & CAlCULATIONS 700Pgs., 2.
MACHINISTS Handy Baok 1600 Pages . .. 4
MECHANICAL chnonarr Peges, . o, . &
AUTOMOBILE GUIDE, 1540 Pages . . . . . 4
DIESEL ENGINE MANUAL, 400 Pages 2,
MARINE ENGINEERS Handy Book 280 Pages 4;
SHIPFITTERS Handy Book, 272 1.
MECHANICAL DRAWING (fOURSE 160 Pages 1:
MECHANICAL DRAWING & DESIGN 480 Pgs. 2:
MILLWRIGHTS & Mechanics Guide, 1200 Pgs 4,
CARPENTERS & Builders Guides (4 vols.). 6.
PLUMBERS & Steamfitters Guides (4 vols) 6.
MASONS & Builders Guides (4 vols. 6.
MASTER PAINTER & DECORATOR, 320 Pgs. 2:
GARDENERS & GROWERS GUIDES (4 vols) 6.
ENGINEERS.and Mechanics Guides
Nos.1, 2,3,4,5,6, Tandacomplete . 12:
Answers on Practical ENGINEERING . 5
ENGINEERS & FIREMANS EXAMINATIONS =
ELECTRICIANS EXAMINATIONS, 250 Pages
WIRING DIAGRAMS, 210 Pages . . ..
ELECTRICAL DICTIONARY 9000 Terms~ . .,
ELECTRICAL POWER CALCULATIONS, 425 Pgs.
HANDY BOGK OF ELECTRICITY, 1340 Pages
RADIOMANS-GUIDE 914 a es ......
ELECTRONIC DEVICES, 216 Pages . , . . .
ELECTRIC LIBRARY, lé vol 7000 Pgs., $1. 50 vol.
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SIMPLE MODULATION METER
(Continued from page 32)

The observed pattern is very simple
to interpret. There are no set of pat-
terns to memorize. With no r.f. signal
there will be a single horizontal line.
With the carrier turned on, sans modu-
lation, a horizontal rectangle of light
will appear on the cathode-ray tube.
This eorresponds to pattern A in Fig. 2.
Regardless of the horizontal sweep fre-
quency selected it will be found impos-
sible to see the individual alternating
waves of the carrier because their fre-
quency exceeds the available sweep fre-
quency by a large amount.

With sinusoidal modulation and cor-
rect operation of the modulated stage,
pattern B in Fig. 2 will be observed.
Here the horizontal sweep frequency

selector and fine control should be ad- '

justed to observe the audio waveform
upon the carrier, the same as if observ-
ing straightforward audio from an am-
plifier. With voice modulation clear
curves will not be seen, but the peaks
and minima may be observed for ap-
proximate modulation percentage. It is
possible to whistle into the microphone
and hold a pure sine-wave audio pat-

| tern long enough for close measure-

ments, when it 1s desired to check the
overall audio gain and modulation char-
acteristics.

Percentage of modulation is found by

)

2P

X 100)
Q—N

P is the unmodulated height of carrier
signal as viewed on the scope tube. Q is
one-half the peak-to-peak vertical signal
produced by modulation. N is one-half
of the node-to-node signal produced by
modulation. These figures are clearly
shown on pattern B in Fig. 2.

As the formula indicates, 100 percent
modulation occurs when the minima or
nodes come in to just touch each other,
while the peak-to-peak signals swell out
to twice the unmodulated value. At 50
percent modulation these peaks and
minima increase and decrease the un-
modulated carrier waveform by that
percentage. Thus by adjusting the sweep
rate to make the audio waveform visible,
it is possible to approximate the per-
centage of modulation at a glance.

Unsymmetrical modulation is indicat-
ed by any difference in the percentage
of increase of the peak-to-peak signal
versus the node-to-node signal. Simply
stated, if the negative audio cycle re-
duces the carrier pattern by one inch
and the positive alternation increases
it by only three-quarters of an inch un-

*symmetrical modulation exists. In this
case, with more negative signal than
positive, there would be a downward
ghift of average carrier power under
modulation. Incorrect bias in the speech
amplifier or modulator, poorly regulated
plate supply to the final, or incorrect
r.f. excitation _of the final could cause
these symptoms. Excitation could be
excessive in the case of fixed bias, in-

the formula M = (

58

sufficient in the case of grid-leak bias.

RADIO-CRAFT

Failure to bypass the cathode bias resis-
tor in the final for the audic as well as
the r.f. component may produce this
undesirable result. Where unsymmetri-
cal modulation causes an upward shift
of average carrier power, it can usually
be attributed to improper operation
of the audio system or incorrect r.f.
excitation. With suppressor-grid or
grid-bias modulation, these symptoms
may indicate incorrect biasing of the
modulating grid, or poor stability of
the r.f. exciting source fo the final
stage.

Pattern C in Fig. 2 indicates down-

fi

i

A—Unmodulated radio-frequency carrier

wave. )
CARRIER FREQ.WAVE y
. e Q
-~
| N
]
- e i
! PV 1 woouLamion v
S0 S wedEixion
Lo - 1
AUDIO FREQ. WAVE

B-One cycle of audio modulation eon
carrier.

C—lncorrect _carrier modulation is in-
dicated.

above.

E—The I’ornllnor pattern of overmodula-
tion.

(R.f. carrier alternations as shown in these
drawings are not visible on the tube
screen.)

ward. modulation gnly This can indicate
failure of one of the tubes in a push-
push class-B modulator stage, single-
ended class-B modulation, incorrect bias
of a class-A modulator, or incorrect
operation of the final modulated r.f.
stage. Incorrect biasing of the modu-
lated grid in either suppressor-grid or
grid-bias service may produce this re-
sult. Where the final r.f. tube is oper-
ated 'with an incorrect plate current
load, saturation may prevent a rise of
plate current and only the negative
modulation - ¢ycle which reduces this
plate current may be visible. This can

for FEBRUARY, 1947



be due to wrong r.f. excitation or load. types of amplifiers and have tried dif-
Single-ended class-B or failure of one ferent pickups of the same type and

of the tubes in a class-B push-push mod- they all distort. 2

ulator may cause pattern D of Fig. 2 to I-am using a type of pickup with l

appear on the ’'scope. This last state- strings vibrating in the magnetic field. [} NE spEcIALs
ment may sound confusing as we just EpwiN COOPER
B ! ] SMM.L Morons GE 27V, Dc 1011 M. .63
1 2T . 31,
dow modulation. e an- The Answer: 500 R, e mnz‘ Black crackle finlsh  3.45
swer lies in the phasing of the signal
from the modulator. With single-ended

4B SERVICE-
T 45O ME"S

X . 20“5.“',1%"3?3“35 Heavy duty, Ponulu brands.
The trouble you are experlenclng may 5 ha s 75,-130, 175. 277. 500, or OO i

be caused by any one of the following: g o ST oL

class-B, only éne-half cycle is produced : SERETAUE 150 AT S e A e
in the output winding of the modulator. 1. Qverload at low frequencies. D% alE 300 ohm rhcosta ‘n‘";c'u';.bh' R R
2. Improper mounting of magnetic wound. Ohmages: 2.5, 11, 24.5. 405. 840,
Therefore the voltage produced makes o ]‘(up 1740, 2500, 3300, '3330. 5200. 7800, 50K »
one output lead positive and one nega- PICKUP: . B".‘,n"e"e’  Fosta erMiT5) Hey duty piaicd brags,
1} . . . 3 a contact, u.rled hend. O.D. 34”7, 34"
tive all the time with no alternation in hai dv&icjazmea;k:ttizi:ag?fgnby ::(;%sie bigh. 12 for L....o.enoall L L 100
polarity. These leads may be connected net, or ac:)usil;)ical resonance at sogme low - = A‘ENICO MAGNETS
to give either upward or downward fe ’Senc
modulation. Each tube in a double-end- “i% wiﬁr' Be Deseataiy U8 deering
ed Class B modulator produces a half S o tlfese - cZusi(r)lg (:nzgtlof g _’ M‘
cycle in opposite directions to form an the trouble. I therefore suggest that 21-Bar, BIATKYeTXUE® ... ... .. _...... $.39
alternating cycle or sinusoidal modula- y Bar Ly shorier xenms per inch ...lll 12
4 0 u have the amplifier checked for its || £a—face ivmie-u nigh 1. 32
tion. Depending upon which tube fails, Y° e ampilifier checked lor 1 Z oHeavy, duoy bar 2yax13uexG/ist inick 98
th dulati P B d ed ' power-handling capacity at low frequen- i N e S L R P RS-
e modulation ma upward or down- Y] . : . S3TEolned,  fhoe TamxO/10%K3gY hign 111 L
¥y be up 4 cies. Distortion at low frequencies can O bollshed bar, B/ To%xbasx 14", 20 for 1111 1300

ward. Incorrect bias in a class-A modu-

: ALNICO V.H'shoe, poles 34~ sq, 114” h%h 75
lator, improper r.f. excitation, or incor-

be approximated by using a reasonably fée—.u.mco V.'shod, “poles 9/16% 54,

. Sl o8 s e NINL VIR LB RN il e e ) o e R R 98

rect plate current in the final stage (too g_(;;)d audlo%frregu}lle?}(l:y osc1112}tor an:llos- ::o-—nml 'x’:'m::i?;,é""h shue-le Poids : :r xhi 1/4: .

low for modulator cutput so that nega- 21 e ahc the wave]:.ﬁOIZI!'{ ' e ?:5;2' 'xlafln"::uxe p::v. 133
tive audio peaks are chpped) may cause requencies when € a_rnp mer 1s prop_- SPECIAL SIZES (N QUANTITY. CUT TO OROER

erly loaded. If the strings are not vi- TUBES: Perfoct condlition, but not-in sealed cartons.

this pattern to appear.
Symmetrical overmodulation is indi-

Guarantceed for 90 days. # 26, 27, or 56—29c; #24.

1 i i 42,, 77, B9, " 2
brating in a homogeneous magnetic field, 42,71, 8O, eno. 8ifs. 6K6. of OK7_39¢; 50,

J 3 3 I - Brand new R.C.A. UX-200 tub ) led cartons.
cated by pattern E of Fig. 2. Here ex- ;hstt;rt:}? B lw‘;l'l fbe a:]ppzye;t, particular Ideal aetecior 8’ for $Too, = ";S';a"’zooo“omn
cessive modulation may be indicated by y'l? he ko req hen i l- ] B o o, oy, forks, With PL54 plug—$1.25
a flattening of the peaks and nodes of 0 check for mechanical rattle, an os- | | Keigringsorly sy Whove “WiE BT cora-g.30

cillator should be connected into the am+ | | Bad alt jehno ‘ffl;azl{;’é’éa‘u%%%‘gé 218V, 65" eyile:
plifier and its frequency slowly changed mitier and’ mu.iwi'r‘:zv“,;»';g‘s._ﬁfr pall;n L?i&“ SR
throughout the audio spectrum. Any | fronic subrorsiar coniror. 110v, Tago. mais? Sec

B - tains: power irans, 7 condensers (mica and oil), 7
rattle will be easily detected. Qnce the resisiors. 4 loctal sockels DPlus other components

causes are found, corrective measures Biled slide-in chassls. BYa d e Baas Less tubes

the carrier signal. Unsymmetrical over-
modulation will flatten either the peaks
or nodes, first one and then the other as
overmodulation is increased.

Summarizing, this system has two 2 e

" lu su ESt themselves ou. Frequency meter Tech. Manunl (Navy) Theory & Opera-

advantages and one disadvantage when Y g Joy i:':"&a-;ﬁl’o ::“si‘”l"‘;?;nﬁ'és."ﬁ':l’:;oifmnc 5i 30, ’m:-
— . Inclu

compare.d to the 'tl'apezoldal‘ method of Radar tracki £ “rocketsondes” will E?) oeﬁrli:lr..}-:mona AND SIS (Aror T2, Gt

modulation checking. The disadvantage adar tracking ol “rocketsondes™ wi i scnsitive 200 ohm mike & 1000 ehm bhone.

is that unlike the trapezoidal method of €nable the'U. S. Navy to study weather || jwin sie- n cﬁ?ﬁ])‘\b&%“#ﬂﬁi&-as TRE: - ovar 1000
indicating modulation, a sweep control 2t heights from 100,000 to 500,000 feet, || mitx ecrews. lugs, washers, et FLUS nandy_ 38

must be set to a frequency which thereby securing data of great value to 13" minuie aico.of the ??l};'cn\;‘grl;:‘:tlcz i
matches approximately the predominate aviation, according to Lt. Commander Wnisuing Witle"caze fistory:  philippine Hoturn:

voice or oscillator audio frequency. Daniel F. Rex, of the Navy’s Office of || Sfmiaaddwy" Moot Sittiitics. va-se ~313

e 20mfd /200WV tubul Tectirolytl 8 f
: ; Research and Invention. 5 TUBE AMPLIFIER (Bendin), 2.GNG. 3-6SN7, OHE.
owever 1n Ot cases an unvarylng used wlih remote indicator. 27V. DC-110V. 400 cyvele.
note must be used if the patterns are to L O P L s e LT

Cnramlc Coil Forms. Low less ribhed & grooved, icad-
n & mtg, holes. 3/18* wall. 0.D. 2"x571, o
v|cwr Powcr Tfansformer for models R-32. lu.s gg

or 75. shlcld: B
BAKELITF PANELS: /&% zlussv ‘brown. 'T x10” %.5
110V PANEL LIGHT ASSEMBLY. 17 amber Jewel D. C
bay bnse Gun metal finlsh: O0.D. 17 , .. ..
Neon ow Lamps (fits above nsshlyl llov I/. wau,
clear bulh Double cont. hay, base ...... $.29
27 Metcr Case & Honllnlz (mundl Complcw with Ilss
& adjust sCrew. 17 deCp . e b bee e nan .

be observed with any degree of accuracy.
The advantages override any disadvan-
tages. There is no need-to open up a
‘transmitter to secure any leads, making
field checks (as in aircraft) easy. The
resultant patterns are few and easy to

: : w _ SERVICEMEN'S KITS

interpret without memorizing. The sim- ElE"n.c .“ 21 RF.. Antennn & Osc. colls. 10 assud, ..., .08
) . #2-Eneakcr Cones: 12 asstd. 127

0

8t 4" to
pi;mfii gf the_lsg]stem and ‘t: use of HERE'S o valusblo book of 160 Electrical and Radio wirlog Tl Fesene e oo e
naar alla - jagrams with cha: natroctions, Practical {nferma- ga_sAxgm-rp MICA CONDENSERS: 50 asstd,
zther OOdaVOint Eael iipmen ESppEL hox;‘;luufneedtawmsecnntgl‘r’xdlpromgtign l}‘ayo‘ur:.l;l}flﬁ #6091%%':“::- 2mgnssooc%gg;mrfleuglg ma!.rsk:ld 2.98
. merely for ex; mmln my olume Set on Applie c= = B
g P ﬁ:al yEIec!rlc- -day’s free trlnl This 7 "olL me Set LOOOdSS to} B¥5mm . _2_0.0 eoowv 3 stlndnrd 2.49
Col\l{“gtgtl': A%VYA%}%I G (Fi: G Mé’go{{.-sfrorg }{8815?8 QJ_I-l:lleclroleiCS, i’ mastd. ” Incluaing multi-
o an L, - sectlon, n types ... .. Pe e
MENT. Thnusnnda of diagrams and photos . ., . written so # 8—Dial &‘ales 2I5 as std.
SOUND ENGINEERING e e e oyt e can suly Daceratand || = Ermactitieh pRAR S s e 200
o 3 want to gend yon the 7« and full vislon 1iypes .
. (Continued from page 36) i- IIAY S FREE TRIAL volume cet AT MY RISK, || #8-Knobs: 25 asstd. woid & bhielite] tnéiua~ °
d, for 7-d EE examination, I'll also send you 2 OWarer Socketa: lz.asuul "% to 7 peoni L .28
B B oot o Shep AT WAoo idioient | | Sio b ahaln g Skt "
5 . o my rega ess of whother or not you multl-f . £l wal {d nciu ‘e o
Patent No. 1,990,024, which is available | ™) r-turnthe"'boo"“'-W“”“‘”””‘"C““; | R A LT L LTGS2 e
at 26 cents, from the U, S. Patent Ofﬁce, RURR Offor Limitod—Scnd CouponNoal || «jajsiics Sragers b onmee i eatid o)
Washmgton D. C. Ma”ey o < > ”lﬂﬁPulnnL?r{‘\‘elerl &Leggmsl::?éhelo asstd.
44 e wire-wound & comp. Less switches .......

.49
#15—Wlm :,Vound Reslsmrs 15 asstd. ohmages, 93

PROMPT SERVICE ON ALL SPEAKER & PHONO

DISTORTION ELIMINATION ﬁ i | PROMET SERVICE ON ALL SPEAKER & EHONG

The Question: NOT AN ORDER — JUST A deposit required on all orders. .
am using a 17-watt amplifier and F REE CUW UN} REQUEST TO SEE BOOKS P o (L

plug my electric guitar into it to use | § H:C-Lewls Pros. c:vnaﬂevg;g-g%ghﬂo' Dept. 27-72

. = I T Al
as the amphﬁe.r for the 1nstrumex_1t. | ,ga """'::2’:5‘5‘.’ > :;;tml,‘;;ﬁ_‘. F’%?mf‘::"‘.’d',‘".'?
Either the amplifier or the speaker dis- ""’.,':,k e ..m':.. Y et el e

torts or rattles on bass notes. I have '-na a-.an. ool sz"g;:.;’.m Thing, .,""“"":;’&'3’:

. 2 I $18.75. One takion Bervice and Tech
tried several kinds of speakers (PM) wias ioclodad: MAKERS OF CONES AND FIELD COILS

with good wattage ratings but the dis- NAME Agbe—ee 7
tortion still occurs on high volume. I i S DE;,%T:T?;_::;_;ORK s
Could you please tell me how to elim- |D&"u:":,::z:;-.mz‘:;m.:z,“bm*.‘:n;h:.zzw 12000 SQ. FT. OF RADIO PARTS
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. ANTENNA PRINCIPLES 4
low COSt (Continued from page BB)

increasing importance of FM and tele-

FEILERTS1 |5 o
Requirements for high - frequency

broadecasting present very special prob- wuol_ESAI_E

lems. First there is the consideration of

[ 4 A .
Signal Tracer | i ceos o seueet | AADIQ-ELECTRONICS

centers can be properly served only by

Saves Time & Guesswork | iccesng e mmmiving smenain e || PARTS DISTRIBUTOR
nn A" Radio Repair wurk it overlooks most obstructions. FM,

PLASTIC HANDLE NUT DRIVER KIT

MODEL TS-(
ONLY

qs

Complete with
vacutm tube
{less batteries)

Fig. 3—Field pattern of WMAL, Washington.

izes
3/16”, 14", 5/167,

television, and multiple communica- 11/327, 8”7, 7/16", %".
Easy to “se! PaYs ‘or "se"! tion require very wide modulation-fre- With handsome tool holder.
GETS TO THE HEART OF RAD!IO quency bands, and consequently special Your cost—$4.95
TROUBLE IN A FLASH! antenna designs. As the carrier fre- S
L C - quency increases, the length of a reso-
o Mo e uujes i g nant conductor b:ecomes smaller, and as N.AVY ANTENNA!
Noisy se.ls l.l!\'l Sensitivity the modulatioh band increases, the Can be used indoors or outdoors.
. Pans Fa'llure ] nISIOI".Ed Tone cross section must be made greater. Easily mounted. Your cost—$1.95
* Mistracking 'Iniermlttenl Sels Many high-frequency antenna sys-
S I Ex ters! He b. | tems now in operation take on odd
s:l':flecleym;:pencr:gi: eS':ger::l Tr:::ensg “analy- | shapes and sizes, often named for the METER SPECIALS
zer ot the lowest price ever quoted for objects they resemble (cloverleaf, turn- HALLICRAFTERS — 5 MA — “S”
such an instrument! Enables you to test any stile, rocket). Each is designed for cir- METER) - o5 oisiuisrs o ¢ slaioials e o suutiban $4.95
radio or amplifier just by touching the An- | cular radiation at low angles, a wide WESTINGHOUSE
alyzer probe to any portion of the cir- *| modulation band, and gma]l mounting 314 "—0-1 AMP. D.C. METER . ... $3.95

cuit—the signal you hear in the phones area.
permits you to isolate and_ locate the
trouble in just minutes. Easy Yo use—no

All these commercial antennas are 3/3"—05 AMP. RF. METER ..... $3.95

special skill needed. Works with any mag- | degigped according to the fundamental 3%3"—0-15 VOLTS A.C—VOLT-
netic headset, 1000 ohms or higher. Re- | Principles already set forth. They have, METER -« -covvvneiiiinninnnnenns $3.95
quires only one 223 v. battery and one however, many interesting special fea- (;E-—sl/,"—o.z VOLTS A.C.—VOLT-
No. 2 flashlight cell. Self—confqmed in com- tures, arising in most cases out of using METER stee - e cmvess o vtaccan sy g e s $3.95
pact (6% :a % x 3Y4") brown metal case; different methods of solving the same WESTERN ELECTRIC — 3”"—0—200
with snap-lock cover and battery compart- problem A description of these an- MICRO-AMP. METER -« ---c-- $4.95

ment, Compact bakelite probe houses | tennas is worth an article in itself, and

miniature vacuum tube and circuit com- th n this s will covi
ponents; has 3 ft. cable. With excellent o ‘:u?re;g’e?ugb:}:e;n IR - L PAD

§fep-by-sfep indtruction repair guide. An 8 Ohms. Safely Rated 3 Watts
mv'alk:;af‘.ﬂe instrument that peys for itself Field Surveys Has continuous range from 5

uicl

quickly By mathematical calculations and by to 30 DB. Yourcost............ 95c each

IMMEDIATE DELIWVERYL Placs your order for 4 :
he TS-I Slgnal Tracing Annlyzer with your regular the use of precision mechanical com-
naru Jobber I he cannot supply you write for

name of noarest Jobber stocking this Instrument— puting devices and such instruments as 15 WATT UNIVERSAL
or send your order directly to us. the Antennalyz’er, it is possible to de-
OUTPUT TRANSFORMER
0= HORIZON DISTANCE IN MILES Uncased. Channel mount ....95¢ each

'.‘ mEmmmma 100! [ T I [ 1l 1

" it .
1
1 : D=|.23\/T MAaIL ORDERS "FILLED PROMPTLY
] H D IN MILES
! FEILER ENGINEERING CO.. Dent. 2.87 n fndiinEEA '
H 803 M!lwaukeo Avo.. Chicago 22, Illim)ll 1 >

H 111
g [ Ship mo ome TS-1 Signal Tracing Analyzer . I/ >
[l s M 0 r t?.:.'l H
R enclosed. H 8 ( H
8 [ Sond me FREE descriptive literature. H H i Q‘Y\ R
: O Send namo of Ioeal jobber stocking TS-1. 1 . I m
R S iR ===t CH 509 ARCH STREET
: i b H'Mllqr%NNA HEIGHT m"rocotor b | FRILADELPRIA (& BAs
: PATDAT OB oo 77 0 ol E RPN o sy o B iled g =TT 5 F o = h h d b d ; Lomb!rd 3.0513

1 ig. t ight adcastin ’
e i P B ]| T RS (e SRR J

40 . RADIO.CRAFT for FEBRUARY, 1947



. w { 3/ .f\-\ OO W b~ : BuaT 3 | Y e a i
termine accurately the field radiated by ~" &/ ., 1 % ' ; = :“ ‘1 _______ B sears ) LS 1L__.
any antenna. However, the actual field H | .
intensity at any point is known only s} Y o e J'
when ideal conditions exist. Especially *®¢! ot #-~a—r Cemre |, e

at the higher frequencies, field strength
and contour are determined not only by *
the radiation characteristics but also « ;
by the height of the antenna and the 2 i Fore 4! s ; Gz~ A
obstructions. ©

Broadcast stations must supply
actual field measurements to the FCC
so that possible interference between
stations can be eliminated and maxi-
mum population coverage provided.

The Federal Commuijeations Com- =
mission requires the use of accurate re- | .u.
ceiving and continuous recording equip-
ment for the survey. Generally the
chart may be driven by the same
mechanism which actuates the speed- “1 ]
ometer of the automobile or truck L&-

B s
]ruc AHOA | WASI
il

L]
- wos | uso w

N e PP
8" T AR AL e e ";‘_ o
% .....l_;’, W

)
W), wane § * -
P S M
o\;—.ﬁ ‘i
g P .:f i

which holds the equipment. Recording :}m-‘ e r""“r wine s
is made along eight radials extending "?;’s- - - um ] e \
from the transmitter, each spaced by ' }4f dy, = ! E.d ‘:""‘i LNy
about 45 degrees. Highways spaced so .7} ,.7‘:5"";.::;" S = 1. 0 MV/M :r:" - -1 ;-:;
conveniently do not generally exist, but ou U T ot 3z Naml £ s uﬂ"g\?ﬁ; ::Ls O
it is usually possible to choose streets I3, s I TN Sy T L'-?QL
or roads which run approximately 2° -...L'p “"~:%«‘\w'@ ---2;—3-;\-{}] L/Yf;/ :
parallel to such radials. s v Y N0 Ul s gk J BUR | [ 4+

The survey must continue past the “3” \Li/ %,41.'25>)\§tﬁ*m \‘\ u-.-,--u.a%......li ) i‘.\h
points which indicate 1,000 microvolts 4 = ';_-?,_.:h___, ‘\ = q.u..\' B N * el - m—
per meter of field strength so that the ;™= JOome “\% \‘vL\"u.T ) \
required 1,000-microvolt contour may e 2; "”'/'._,,,,\ s 1
be drawn. A B500-microvolt contour ~ e\ / —— "4
around the station is required also, but A RN o
due to difficulty with fading at such low J i i B ols ...MV_!/M il "\.\\\\_7} é{& =
field strength it is usually computed HSCALE = s ien I( ot e "Q’E_‘\"‘. ‘:_5‘ .
from the data for the stronger field. = e = |)‘ == Sy Ea "\«.~?~-:"°-

A typical recording is shown in Fig. 5. Fig. 5—A typical redio, contour map, showing 1,000 and 500 microvolt-per-meter coverage.

Find radio faults with a new s'impliﬁed method. Repair all
radios in minutes instead of hours. Revolutionary, differ-
ent Comparison technique permits you to do expert work
almost immediately. Most repairs can be made without test
equipment. Simplified point-to-point, cross-reference, cir-
cuit suggestions locate faults quickly and easily.

-PRINTS, TESTS, PICTURES, HINTS, JOB-SHEETS

Learn {ime-saving trouble-shooting short-cuts; find any radio
fault with ease. Follow the tests shown on 24 large circuit blue-
prints. Over 1,000 practical repair hints. For all types of radios.
Hundreds of simplified tests using a 5c resistor and any filter
condenser. Introductory material for beginners and to serve as
f, review for experienced radio men. Several chapters on test equip-
/ ment. Complete plan in manual form, 64 job sheets, data on all
tubes, large size: 8%x11 inches. Schematics, pictures, charts.
B Sold on no-risk trial. Use coupon to order.

.; - 0 S D N S .
NO TESTERS NEEDED ' NO RISK TRIAL ORDER COUPON -i

REPAIR ANY RADIO IN MINUTES ESUPREME PUBLICATIONS!

This newly developed method tells you how to locate the source of & A = ]
trouble in any radio set without equipment. Make needed tests, § 9 S. Kedzie Ave., Chicago 12, Illinois s
5

s . < i
meunsure voltage, trace the signal, by using only a br resistor, small Ship postpaid the new complete Simplified Radio Servicing by §

condenser, and a crystal detector. Inject signals without any signal :COmparison Method manual for 10 days’ examination. I am enclos- B
generator. Test parts by the new Comparison method. Test tubes with- g in® 31.60, full price. I must be entirely satisfied or you will refund 8
. L i L . f . my total remittance.

out equipment. Repair any radio expertly following simplified picture »
plans. Improve your radio servicing ability. Data on all sets, portables,
AC-DC, FM, recorders, intercoms, P.A. Examine and apply the plan .
" for 10 days without obligation or risk. Send trial coupon today — B ADDRESS: . ...vuttinititttmt et e e e
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dorty Leodh

RADIO PARTS
and
EQUIPMENT

SIGNAL CORPS JACK BOX
BC-1366

Cast aluminum box held together
by Il banana plugs; 2 jacks, |
single and | double circuit, po-
tentiometer, and double deck
hand switch. Single unit 59¢. Lots

of 10 45¢c, Lots of 100 38¢,
OIL-FILLED CONDENSERS
.1 MFD-3000 V {round can) ..$1.25
25 MFD-60O Y . ............. A0
4 MFD-60OV _........ ... .10
5 MED-400V .............. 10
5 MFD-80OV . ... ... ....... 10

6 x .6 x .6 MFD-90 V, 60 cyclo .75

.05 x .05 x .05 MFD-I50 V _ ... 75

22 x .22 x .22 MFD-300 Y .. ... 15

1.0 MFD400 V .............. .60

1.0 MFD-2000 V ............. 1.50

12 MFD-60OY .. ... ......... .75

|| 20 MFD-600 Y .............. J75

2.0 MFD-1000 V ... .. ... 1.00

20 MFD-1500 V ............ 1.25

20 MFD-2000 V ... ... .. 1.50

40 MFD-s0OY ... ... ... .. .60

40 MFD-1000V ... ... ... ... 1.00

50 MFD-330V, 60 cycle ... ... 60

5.0 MFD-1S0V, 500 cycle .... .50

50 MFD-300V ... .......... .50

50 MFD-600V ... ........... 50

60 MFD-1500 V ... ........ 1.50

- 7.0 MFD-60O V ... ... ...... .75

i 80 MFDSOOY . .. ... ..... b0

9.0 MFD-600 V, 60 cycle ..... 60

120 MFD-330 V, 60 cycle ..... 60

140 MFD-600 V ............. 15

150 MED-300V ... ......... I5

20.0 MFD-330 V, 60 cycle . ... .. 1.00
6500 MFD-80 WV {Cor-

nell-Dubilier) ....... 1.00

SPECIAL PRICES ON LARGE QUANTITIES
RECORD CHANGERS

Defrola-—hf‘e model ........ $16.50 net
Crescent—late model .. ... $17.50 net
RADIO KITS
6 Tube "Super Het" .. ... .. ..$1495
5 Tube “Super Het' AC-DC ...$12.95
Special 5 Tuba "Super Het" with Slide
RUISHDial) [Sata s dzvamie gu amp ... 819.95
255/ Deposit with order. MInimum order $2.00.

LIBERTY SALES CO., nc

115 WEST BROADWAY - NEW YORK 13, N. Y.
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BUILDING A TELEVISER
(Continued from page 29)

" audio amplifier. Apply an 8.3-mc ampli-

tude-modulated signal to the grid of
V1 through a 50-upf capacitor and ad-
just trimmer C13 for maximum output
from the audio amplifier. This will be
an approximate adjustment of C13 and
can be re-aligned later when actually
receiving a signal.

A Straight FM Receiver

The sound channels of the televiser may be con-
verted into an experimental receiver for the new
FM sound channels by making the following
changes in the tuning comPonents of the mixer
and oscillator stages. The channel switch Sw2
and coils L1 through L12 are omitted. L13 and
L14 are retained. Continuously variable tuning is
required te cover the FM channels and a tuning
condenser must be added to the mixer circuit.
The conversion uses only two coils in a conven-
tional antenna circuit. The new coils are wound
as follows:

Coil Turns Wire size Length (ifiches)
Ant, 1% 24 %

Grid 2 18 2

Ose. % 18

The oscillator and mixer circuita are tuned
by two 15-puf condensers, cut down to approxi-
mately 6 uuf, shunted by 25-unf air trimmers.
The oscillator trimmer is adjusted so that the
oscillator will cover from 96.25 to 116.25 me.
This may be checked with a calibrated regencra-

LIST OF

YIDEO SECTION

R1—65 ohms

R2, R75—600 ohms

R3—2.000~chm pot.

R4—27,000 ohms

R5, R12, R17, R22, R29, R34—60,000 ohms

Rs, R31, R103—6,000 ohms

R7, R30, R37, R71—2,000 ohms

R&. R89—25,000 ohms

R9, R32—3,000 ohms

R19, R15, R20, R25—70 ohms

R11, R16, R21, R26—100 ohms

R18, R18, R23. R46, R64—1,000 ohms

R14, R19, R24, R28, R63, R73—10,000 chms

R27, R45, R51, R68, R61, R72, R88, R101—100,000
ohms

R33—150 ohmas

R35—165,000 ohms

R36, R48, R52—5,000 chms

R38, R-48, R67, R59, R94, R95, R96, R9S,
1 megohm

R39—5.600 ohms

R40, R78, R87, R92, R93—500,000 ohms

R41—25,000 ohms—10 watts

R42—20,000 ohms—non-inductive

R43—3,500 ohms—10 watts—non-inductive

R44, R76—100,000-ohm pot.

R47, R65, R79, RS0, R84, R85—2 megohms

R50—11,000 ohms

R64, R65—8,200 ohms

R56—1.2-meg pot.

R60—3-meg pot.

R62, R67. R68—3 megohms

R63—3,000 ohms

R66. R70, R74, RS1, R102—50,000 ohmsa

R69, R82—4,600 ohms

R77—75.000 ohms

R83—40.000 ohms

R86—500,000-ohm pot.

R90, .R91, R97T—1-meg pot.

R98—240,000 ohms

Cl, C2—4 to 50 puf variable

C3, C4—3 to 20 puf variable

C5, C6—2 to 12 puf variable

CT—2 to 20 upf variable

C8—33 ppuf mica

C13—2 to 30 ppuf varinble

cy, C10, C11, Ci12, C14. C15. C20, C21, C28, C29,
C36 C43, C44, Cds, C47, C48 C73, C76—
006 uf mica

C36, C37—26 pf. 450 volts

C38, C39—16 nf, 450 volts

C40, C41— .05 uf. GO0 volis

642—4 puf variable

C50, CB56, C53, C66—0.1 uf. 460 volts

C53—0.1 uf, 600 volts

C51, C63, C65, C68— .25 nf, 450 volis

R100—

RADIO-CRAFT

tive receiver or by Lecher wires. The mixer is
tracked with the oscillator by adjustment of the
trimmer and by varying the spacing between
turns of the grid coil without changing the dis-
tance between the ends. After the circuits have

Photo C—-Placement of the underchassis ouils.

been tracked, ganged coupling may be used on
the two condensers. The circuits will work most
efficiently when they resonate with the trimmers
at approximately minimum capacity.—Technical
Staff, Raplo~-CRAFT

This series on constructing a televiser will be
concluded next month with a discussion on how
to align the video receiver and select and install
a suitable antenna.

PARTS

C52, C55, C57, C59—=S8 mf, 450 volts
CB64—.00025 wuf mica

C60, C61, C62—.006 nf mica

CSA— 003 uf raica

Ce7, C68— .06 nf, 2500 volts, mica

C70— 000125 pf mica

C71—.002 uf mica

C72, C76—.001 uf mica

C72, C16— 001 uf mica

CT74—.0005 uf mica

C77, C78—.001 uf, 2500 volts, mica
C79—0.5 nf, 450 volts

C80—0.2 pf, 2500 volts, oil filled

C81— .01 uf, 1600 volts, oil filled
T1—Composite i.f. transformer

T2, T3, T4, T5, T6—Video i.f. transformer
T7—Vertical oscillator transformer
T8—High voltage power transformer
T9—Power transformer, 700 volts c.t.,
Fl—10-ampere fuse

Swl—Switch, s.p.s.t.

Sw2—Switch, 2.section, 4-pole, 3-position

Chl, Ch2, Ch3—Filter choke, 10 henry, 150 ma
L1, L2, L3, L4, L6, L6, L7, L8, Lo—Antenna coil
L10, L11, L12—Oscillator coil

L33, L35—300 ph

L34—176 ph

L86—250 ph

L37—126 uh

150 ma

AUDIO SECTION

R101-X—50,000 ohms—10 W

R201—500,000 ohms

R202, R207—IS0 ohms

R203, R205, R207-A, R209, R2i2, R213—50,000 ohms
R204, R208—2,000 ohms

R206, R210—20,000 ohms

R211—150,000 ohms

R214, R215, R216—100,000 ohms

Cl01, C102, Ci03—14 nf 450 volts

Cc201, C202, €203, C204,- C207, C208—008 nf mica

C204, C205, C209, C210, C214, C215—2 to 25 nuui
variable

C211—.0%0t p¥ mica
C2i2—0.1 uf 450 volt
C213—50 upf mica
C214, C217—.0002 puf mica
C218—.001 pf mica
C219—.05 uf 450 volt
TI2—Power transformer 600 volts c.t.,
63 volts, 2 amperes;
5.0 volts, 2 amperes
CHI0l—Filter choke 10 henry, £0 ma
REC—2.5 mh

60 ma;
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.TRANSATLANTlc NEWS
(Continued from page 35)

eter, inserted at the 400-ft. level..At
the top of the mast is a new kind of
adjustable capacity loading unit. This
consists of four jointed radial booms,
each 30 feet in length, with wires join-
ing their extremities. At the 400-foot
level there is a platform carrying a
large variable inductor, which can be so
adjusted that the greatest possible non-
fading range is obtained. Previously,
severe fading was liable to occur in dis-
tricts of Kent, Surrey and Sussex, ly-
ing to the south-west of London. The
new radiator is proving highly success-
ful, providing fading-free reception in
these districts,

Blind Landings

Britain, as a\good many G.1.’s discov-
ered when they were over here, is liable
to fogs in autumn and winter. For that
reason the problem of blind landings at
civil aerodromes is a particu arly acute
one. At present there is nointernational
agreement on standardizing radio and
radar systems of blind approach and
landing at passenger and commercial
aerodromes. It seems thateit may be
some time before the committee now
considering the subject is able to come
to decisions. Qur authorities felt that
something had to be done quickly.
Rather than wait, they have gone ahead
with the installation of a blind landing
system. The one adopted is the Ameri-
can “talk-you-down” GCA. As an aid to
blind navigation the Decca company has
been authorized to operate its hyper-
bolic system, which makes use of very
low-frequency continuous waves. This
does not mean that we have washed our —
hands of the international committee. |
If they decide on different systems, =5
we’ll adopt them.

Insured Radio Maintenance

Radio servicemen will be interested in
a scheme for the guaranteed mainte-
nance of receiving sets which has been
launched in this country and is proving
popular with customers. It ig working
well from the dealer’s point of view,

CAMTY
T O Ck

since it assures him both a steady in- | B3
come and a steady flow of work. Briefly | [
the scheme is this: when he purchases ETy
& new radio the customer is offered a =
complete insurance against defects and | ”'.‘:;f;"»
breakdowns of every kind. In return for | [i
an annual payment the dealer under- | K%

LH I

takes to make a thorough check-up each
year as a matter of routine; to do any
trouble-shooting, adjustments or repair
work that may be required; to replace |
free of charge any tubes or components
that become faulty. Average terms are
75 cents per year for each tube the
set contains. Higher premiums are
charged as the radio advances in age.
The charges—$3.76 for a 5-tube, or

$4.60 for a 6-tube radio—must be con- :-:;
sidered in connection with the fact that | =
tubes (which are the most likely ‘parts ?
to need replacement) cost a great deal 5

more than in the United States.
RADIO-CRAFT FEBRUARY,
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HERE are two brand-new books, just off

the prass—both important additions to
RADIO.CRAFT'S }945.7 NEW MODERN LI-
BRARY SERIES. Last month five other fresh
titlas were announced {see list to the right).
Wafcrl'n this page for further titles each
month.

""Easy-to-read, easy-to-grasp, easy-to-apply'
—is the best way to describe the books in
this popular series. Let them be your work-
ing tools to a better understanding of radio—
to help you achieve higher goals. You will
like the handy size, the fresh up-to.date type,
the good printing, the carefully drawn sche-
matics, and the flexible covers in attractive
mo_gern dress. 64 pages. Price 50¢ each, post-
paid.

NO. 33 AMPLIFIER BUILDER'S GUIDE

A valuable book for the designer and con-
structor of sound equipment. Theory and con-
struction: of audio amplifiers are treated in
separate parts. The theory section contains an
unusually wide range of technical informa-
tion on such subjecfs as r-c amplifiers, phase
inverters, equalizing phonograph pickups and
volume expansion,

NO. 37 ELEMENTARY RADIO SERVICING

A book for the radie man who knows little
about radio repair. It shows how to get start-
ed and keep going. A wide range of es-
sentials is covered in logical sequence:
Planning and Equipping the Shop, Systematic
Circuit = Checks, Signal Tracing ethods,
Servicing Midget Receivers and other funda-
mental servicing topics.

SEE YOUR DEALER.
IF HE CAN'T SUPPLY YOU. USE COUPON.
D e D D O e

RADCRAFT PUBLICATIONS
25 W. Broadway, New York 7, N. Y.

Kindly send me the volumes (500 each,
postpalid) checked.

ALL 7
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3 No. 29

O Ne. 3¢
1 encloso $............

3 No. 32
3 No. 33
L\ T st —— 0 No. 36
0O No. 37
Address 2 No. 38
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MODERN

LIBRARY

SERIES
50¢ each

Here Are Five
Other Recent Titles
29
#30
*32
#*36

HANDY KINKS
AND SHORT CUTS
UNUSUAL PATENTED
CIRCUITS 1944.1946
ADVANCED SERVICE
TECHNIQUE

RADIO TEST
INSTRUMENTS

HOW TO BUILD
RADIO RECEIVERS

B ST R s e et
T
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SIMPLE FREQUENCY:

MONITOR
*(Continued from page 21)

"RAD!IO-CRAFT

as the wavemeter is tuned through

. resonance, or a meter in the grid or |

plate circuits of the oscillator will de-
flect at resonance. Ancther method is
to measure the power absorbed in the
wayemeter itself, This can be-done with
a pilot bulb or other r.f. indicator.
One of the important uses of a wave-
meter is in aiding VFO design. Cou-
pling the meter shows at once whether
the oscillator is above or below the de-
gired frequency, thus simplifying the
work and saving time. Many transmit-
ters use high-sensitivity pentodes and
frequency multiplication. In such cases
it 1s altogether too easy to mistake one
harmonic for another. Here the ‘'wave-
meter is almost indispensable to keep
from going out-of-band. It is also neces-
gary when using the popular pi-network
and similar antenna coupling systems.
In such cases, a change in the tuning
condenser is accompanied by an op-

Commercial type made for high frequencies.

posite change in the coupling condenser.
Thus, it is possible to have a variety
of condenser settings for the same
band, and, in ‘turn, the same tunming
geitings may apply to more than one
band. The wavemeter gives a positive
indication ‘ih all cases.

Since the wavemeter does not require
precise calibration or special low-loss
construction, many hams prefer to con-
struct their own unit, incorporating
whatever special féatures they require.
One home-made job is shown in the
photo. It is made up of parts available
in any shack. The condenser is a double-
unit broadcast type (two 365 puf sec-
tions in parallel). The wide capacitance

‘range makes it possible to cover the 80,

40 and 20 meter bands without plug-in
or switching troubles. The coil is wound
on a 2%-inch long, %-inch diameter
lucite rod extending from the rear of
the condenser. There are 18 turns of
No. 20 wire closely-spaced in the coil,
which is wound at the further end of

. the rod. This makes it possible to in-

sert the coil into. practically any size

and shape of tuned circuit for measure-.

ment. A No. 47 pilot bulb is soldered
directly to a condenser lug.
Calibration is simple. The 80-meter
band is found by using an 80-meter
crystal and .tuning to the lowest fre-
quency of the transmitting oscillator.
In this case the coil was designed by

for

+

THE SECRET'S OUT!

The New and Sp.ecfaw[ad
AL‘A-_IOODC AMPLIFIER

J4 Ready Gor Delivery!

L. A revohitionory development in amplifiers clevorty.

dnngnud to dJy obsolesc®nce and amozing in it
performnnce ‘New circuits. new materials ond new'y

% .processes are octually combinod in this one omplifier,

to produce the mast sctisfying musical amplifier. thes
world has aver known. If you are one of those discrimi
nating ‘persons for wham nothing less thon the bast

a disappoinfment,-you are one for whom the ACASE
100DC was designed. Send for technical literobuire?

HMPI.I!'IER CORP. of AMERICA

A. C. Shaney's FM-AM AMPLIFIER MANUAL is still available at 25¢

I 398 Broadway, New York 13, N. Y.

¢ New post.wor desgn ong construction, but 1ow pre-wor price,
exploins why wise service technicions buy it by the thousands.
Motching “VOMAX", 904 Loboratory C-R Bridge, 906 AM Fm
“SPARX' iy the some out-

Signal Generotor in size and style,

stonding “buy .

At only $39.90 it will ecun you. too, more

NEW

"SPARX"

DYNAMIC SIGNAL TRACER

Touch "SPARX" prod to
grid, to plate, of every re-
ceiver circuit. You'll local-
ize trouble in 30 seconds
per tube—trouble in a five-
tube receiver located in
2% minutest True dynamic
signal tracing at r.f., if,
a.f. — plus indication of
presence or absence of
oc. and d.c. operating
voltages, hum or distor-
tion. Tests phono pickups,
microphones,  amplifiers,
speakers—"SPARX" is your
shop test speoker, too—all
with visuol and oudible
sigral tracing. "SPARX",
radio’s complete signal
tracer-tester, will earn its
low cost for you in no time

orofits thoy ony other instrument you've ever bought.

OVER 35 YEARS OF RADIO ENGINEERING ACHIEVEMENT

H Hrato Sibier Co:y Foec.

HARTYFORD 3. CONNECTICUY

1240 MAIN ST

Send postcord for catolog of

rew measuring equipment,
communicotion receivers, trans-
mitters, kits ond ports. See them

at your fovorite jobber.

-

FEBRUARY,"

pushing the 80-meter calibration as far
as possible towards the high-capaci-
tance setting so that ample room would
be available for 20 meters and below at
the other end. The 40-meter point is
found both by using a 40-meter crystal
and tuning in the second harmonie of
the 80. This serves as a double check
against using the wrong harmonic.
Similarly, the 20-meter point is found
by using the second harmonie of 40 and
the fourth of 80.

-

1947

To make a measurement, simply in-
sert the wavemeter into an oscillating
coil and tune the wavemeter for maxi-
mum brilliance. Then read the calibra-
tion. It is well to proceed cautiously at
first unless there are plenty of bulbs
on hand. Even 20 watts input to an
oscillator or amplifier can easily burn
out the wavemeter bulb. For more ac-
curate indication, withdraw the wave-
meter until the filament just. barely
glows.—W20UX. -
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SUPERIOR

Model 670
Super-Meter

A Combination

i Volt-Ohm  Milliammeter
@ plus Capacity Reactance

8 Inductance and Decibel
g Measarementa.

L e LTl

[ ]
8 Complete with test leads
instruections

RADIO KITS by “EASY BUILT”
Model No. 2 Kit

~AC-DC Eléctric Battery
Kit with Cabinet com-
Dlete with Tube, Spe-
cial Variable Conden-
ser Earphones, Reesls-
tors, Hardware and
Spocial Fittings, Com-
pletely Wired Tube g
Socket. Disgram on g
Mounting  Base—Ready N
Cut and Drilled H

$5.01 each |

Battery operated. -essy tuning,
L MOd‘el No. 2B atiractive wood finish cabinet.

Complete with Tube, Cofl, Battery, Belg%phvne

: wars and Base. List Prlco—spec.“l 3.33

B K (NO. . st h it b iasaad, e biags A aharemars, 3015 $2.1
LTI ING S UK. 1+ o Srerer ity oy o b BB R e § $2.1

I

H ! Federal Teleco SELENIUM RECTIFIER :
1 Replaces Rectifier Tube........... §1409 each- 8
: GO oY e g ERAH o e ke g L LR 99¢ each :
1

1 PHONO MOTOR-with TURNTABLE i
L 1
l 60 Cycles 115 Volts $3.95 MM :

| Sujtable for every pho-
§ nograph  instrument
g where low cost and
g dependable perform-
f ance are required.

$3.95

Famous Brand

# VOLUME CONTROLS with SWITCH
375¢ each 10 for $6.96

8 5.000, 10,000, 25.000, 50,000, .1 meg, .25 meg. .35
 meg, .85- mag 70.000 ohm tap, .5 m;
g tap, 1 meg, 1| meg 50% tap, 2 mex 50% taD. Out-
g 9ide dism 1%", shaft length 3", flar %.

)
RESISTOR CABINETS—AIl wood con-
:utrucl.‘lon 8ix .sheives, 24 compartments $3 89

R.C.A.-T65 CABINET

@ Packed in original carton_ Beautiful fnlald veneer
. ;vlth grill cloth. Speaker baffle for 5° speaker. Rubber

u $4.95 cach. Three for $14

Bargain! Guaranteed!
100 Assorted Bypass Condensers

10—.001—5600V, 10—.02—600V,
15—.002—600V. 10—.05—600V
10—.005—600V, 10—.1—600V,
15—.006—600V. 10—.5—200V.
10—.01—600V. Valnn ......... $11.00
Special-—$6.95

20 x 20 150 WV, Electrolytic con-
densers. Fresh stock guaranteed.

value 3875 10 for $4.95

Write Dept. C-2 for our FLYER. 20%
w

SPECIAL!

Deposit
Ith order required. Please add sufficient post-
afe. Excess wiil be

Vancety ELECTRIC GO., Inc.

refunded.

-‘-----------

601 Broad St., Newark 2, N. J.
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PROBLEMS OF INSTABILITY
(Continued from page 25)

resistors in series with the amplifier
grid and/or plate leads; rearranging
the chassis ground-return and voltage
supply connections; etc.

Such minor circuit design alterations
change the more or less unpredictable
stray and conduction coupling factors

- and may counteract regenerative effects

with sufficient degeneration to stabilize
the circuits.

At times, the instability problem may
lie in uni-stage oscillation or parasitic
oscillation in a single amplifier stage,
because of stray grid-to-plate coupling
effects. This type of circuit instability
is rather infrequent in the case of mod-
ern tubes.

. An obscure source of circuit instabil-"

ity is the resistance-rectification con-
nection problem caused by corroded or
defective riveted, bolted, soldered, spot-
welded or sliding-contact junctions in
radio or sound amplifier circuits. Such
non-linear resistance connections may
not only cause oscillation but also loss
in signal strength, hum and distortion
effects which are at times difficult to
track down.

Service and Repair Notes

In repairing a piece of equipment, the
original wiring should not be disturbed,
to avoid changing the original stray cir-
cuit coupling factors. Similarly, when
replacing defective circuit components,
the exact replacement part or an equiva-
lent should be used and replaced in ex-
actly the same position. '

If an amplifier tube shield, by-pass
condenser, isolating resistor or choke
or circuit shield has apparently been
“‘omitted” in one or two of the amplifier
stages, do not insert one in an attempt

to correct the “error.” It may eliminate
a stray coupling. factor which was de-
liberately inserted fo introduce a con-
trolled amount of degeneration to sup-
press oscillation tendencies. Or it may
have created a small amount of regen-
eration to increase gain and peak the
tuning.

If a peculiar circuit design or ar-
rangement or unorthodox wiring loca-
tion is noted in the wiring diagram or
in the equipment itself, it should not
be “fixed up” by eliminating it or alter-
ing it to standard circuit design. Again,
intentional stray coupling factors may
be disturbed and satisfactory -circuit
operation upset.

Chassis ground return or voltage sup-
ply connections made anywhere on the
chassis or at any point in the voltage
supply bus wiring are not always the
“same thing."” At radio frequency levels,
a few inches of chassis or wiring has
appreciable impedance and inductive
and capacitative coupling effects. Insta-
bility troubles may crop up if these
original wiring connections are juggled
about.

Some receivers develop oscillation or
excessively peaked tuning tendencies
when all the r.f. or i.f. stages are lined
up too accurately with signal generators
and c.r. oscilloscopes or output meters.
Such receivers perform more satisfac-
torily on an alternately staggered
slightly off-tuned basis, and represent
an exception to the general rule “a job
well done pays off in the end.”

At times, defective corroded connec-
tions develop in a circuit to produce
operational troubles. Such non-linear re-
sistance connections may be tracked
down with a low-range ohmmeter, re-
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. B Batteries

lLLUSTRATED

Suaaeated i
by T. Behannon

Houaum. Texas
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sistance bridge or a cathode-ray scope
and signal generator combination.

Modernization Notes

Care must be exercised in altering
tube types in a piece of equipment, espe-
cially when shifting to higher-mu tubes.

In the old receivers using triodes in
the r.f. or i.f. stages, the neutralizer
stabilizing cireuits have been designed
for a specific set of tube and circuit
stray. capacitances and inductances.
When such tube types are altered, some
trial-and-error modifications of the neu-
tralizer circuits may be necessary to
prevent unistage oscillation.

When considerably higher-mu tubes
are inserted into amplifier stages, the
resultant higher signal voltage levels
may increase the inter-stage coupling,
causing oscillation and hum pick-up. In-
creased circuit shielding, rearrangement
of wiring and components, increased by-
pass filtering and omission of one ampli-
fier stage may be necessary to eliminate
the instability.

In substituting diode detectors for
grid-leak or biased detectors, it should
be remembered that although diodes are
“pon-amplifying,” it is quite possible
for them to develop oscillation effects
when a tuned r.f.-circuit is present in
the diode stage. Oscillation and hum
pick-up may take place if inadequate
shielding and excessively long wiring
leads exist in the high-fidelity diode de-
tector stage. .

In wiring up new power amplifier
stages, precautions must be taken
against parasitic oscillation, especially
in push-pull-parallel stages where an
electronic “hunt” type of h.f. oscilla-
tion apparently takes placé. Cases have
been known in transmitter installations
where about a dozen varieties of para-
sitics have been successively developed
by power amplifiers with each circuit
modification before being finally sup-
pressed. ’

Such parasitics may result in“-hums,
birdies, whistles, distortion, loss in out-
put, excessive plate currents and over-
heated tubes which sometimes cause &
radioman to pull apart all of a trans-
mitter’s or receiver’s circuits except the
one actually causing ‘the trouble.

In radio receivers, grounding the
speaker chassis and voice coil, shielding
the spcaker leads, inserting mica shunt
condensers in the power amplifier grid
or plate load circuits, inserting non-in-
ductive low-resistance series resistors
in the amplifier grid circuits, arranging
the power amplifier stage components
to produce the shortest and most direct
wiring leads, keeping the wiring out in
the clear from other wiring and com-
ponents, shielding the power amplifier
tubes with roomy and well-ventilated
shields, etc., are some of the methods
which can be applied to suppress para-
sitics, if and when they crop up.

Receiver power amplifier parasitics
can be checked by removing the detector
tube. If the trouble is in the r.f. or if.
stages, the whistles and hums will
cease. If not, the trouble is obviously
parasitics in the power stage. The
trouble-making stage can be checked

RADIO-CRAFT

for

FEBRUARY,

CRESCENT

Automatic
RECORD CHANGER

Model C-100

o Physical Size:
15347 x.12Ve"”

o Plays Twelve 107
or Ten 12” Records

o Noiseless

o Child-proof Mechanism

o Crystal Cartridge

e Reject Button

e Finished in Neutral Beige Crackle

RECORD CHANGER ONLY §1950

PM SPEAKERS

4/ Alnico (5) PM Speaker,..........c0iiuann $1.36 ea.

Your Cost Each 57 Alnico (5) PM Speaker... . ..........oeuoes 1.49 ea.
6” Alnico (5) PM Speaker..............c.uven 1.89 ea
LEATHERETTE BASE AS ILLUSTRATED PHONO AMPLIFIERS
FATER t‘l-100 1-Tube Phono. Amphifier. .. ... .. .voveanoaivans $2.35 ea.
Brown Finish, Made to Fit YOUR 3.Tube Phong. Amplifer...............occooen- 4.50 ea.
Model C-100 Record Changer. CosT @
6" High, with Grille for 57 o4 5p TUBULAR ELECTROLYTICS
Speaker, $4.25 ea.
160-MFD- 25 V...§ .22 ea. 10-MFD-450 V...$ 29 en.
10-MFD- 50 V... .22ea 1161'317»10#65250‘1'%/ .ggu.
i i - - -10- = . 29 en
Orders are now being accepted for immediate  S3UEDI2Y - %5 et 2020.MFD.180 V. .20 ea.
delivery—no waiting. Terms: 2% check with 40-MFD-150 V... .39°ea, 3g_§o_msg_igg ¥' _355; ea.
€.0.D. 50-MFD-150 V... .45 ea. -30-MFD- . J45ea
gbis Ur 28 SRR RA SRR 8.MFD-450 V... .25ea.  50-30-MFD-150 V. .59 ea.

HOLLANDER RADIO SUPPLY CO.

549 West Randolph Street

Chicago 6, lllincis

effectively with a sine-wave or square-
wave signal generator and a cathode-
ray scope. A sine-wave audio signal
sent through the power amplifier stage
will show up as a sine-wave modulated
by a fuzzy r.f. ripple when the scope’s
“V” and “H” amplifier gain is turned
up. A square-wave signal will show a
small “pip” close to the leading corner
which indicates a h.f. oscillatory tran-
sient condition of the circuit.

A simple and practical test is to touch
the power amplifier grid circuits with a
tool held in.the bare hand or else to
shunt the grid or plate circuits to
ground through small mica condensers.
This will result in clicks and shift in
the oscillation nocise in the speaker or
a complete cessation of oscillation. If
no change is noted in the birdies or
hums, the trouble is obviously in the
r.f. or i.f, stages.

Minor circuit alterations which ob-
viously do not, as a rule, result in in-
stability problems, are: increasing the

power supply hum filters, replacing
glass-envelope amplifier tubes = with
metal-envelope types, veplacing old

type audio transformers with new high-
fidelity types, substituting impedance
coupling for transformer coupling be-
tween audio amplifier stages (with
moderate-sized coupling condensers),
replacing old speakers with modern
types, replacing grid-leak detectors
with biased detectors, replacing two or
three low-mu audio aniplifier stages
with one or two medium-mu or high-
mu amplifier stages (respectively), in-
(Continued on page 68)
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RADIO PARTS

SOUND SYSTEMS

ELECTRONIC
APPARATUS

. Radolek’s big Free Profit
Guide Catalag and Profit
Bulletin supplements keep
you abreast of the
rapidly changing radia
situation. Buying from
Padolek means greater
values, better service
and mere profits. Make

Radolek your buying FREE
headquarters. CATALOG
N

Large Stocks
Fast Service

# RADOLEK CO.. Dept. C-114
! 601 W. Randolph. St.. Chicago 6.
! Please 3end your FREE Profit Guide Catalog.

i
4§ Name
[}
]
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A Complete

Business System

The *““Radio Service Standard
Rate Book™
Price: $1.00

A  compre-
hensive pricing
system and
Code of Ethics
designed to aid
the Radio

BADIO SERVICE

Service Dealer

STANDARD to establish
SATE DOOK fair and equit-
able rates for
the servicing
> of radios.
s rem s The book is
T — divided into

six sections,
covering auto
radios, A.C.
D.C. battery
portables, con-
aole radios, ta-
ble model ra-
dios, record
players and’
record chang-
ers, Each section outlines the general servicin
vrocedures for each t¥ype of set and lists standa
rates for various t¥pes of repair service,

Parts prices and tube prices are conveniently
listed, plus suggested standard rates for labor,
service calls, pickup and delivery, estimates and
alignment.

Includes Crystal Cartridge Digeat, showing il-
lustrations, voltages, pressures and list prices.

Also includes registry of electronic manufac-
turers of radio and appliance items.

The ““Radio Service Work Sheet”’
Price: 60c {50-sheet pad)

Complete
servicing and
pricing de-
tails on.your
.service job
are outlined
onthe ‘“‘Radio
Service Work
Sheet.”” Re-
verse side il-
lustr ates
your method
of pricing.
Rates for
gervice calls,
labor, etec.,
are listed and
explained.

A space is
provided for
the dealer to
insert his
name with
rubber
stamp.

A valumble asset to gain customer confidence
.and good will and & reputation for fair dealing.

The *Radio Service Record”
Price: $1.25 (100-sheet book)

Providesa
HMCOIMINI

comprehensive
tvifonted Qualn G

- BADSO SEEVICH WS WY

AT & e S r—
T

record system of
-every repair job,
showing all ma-
terials used, la-
bor, time, etc.
The “Radio

FADI0 SLAVICE RECOND

Service Record” is ring-bound and contains con-_

secutively-numbered job tickets designed as a
file card, customer’s claim check (with space for
dealer’s rubber stamp), and radio repair tag.
A convenient way to order: 600 lotas (6 books),
with numbers running consecutively. Price $6.25.

Availlable at your )
Radio Parts Jobber

Oelrich Publications

1627 South Keeler Avenue Chicago 23, 111,
68

PROBLEMS OF INSTABILITY
(Continued from page 67)

serting r.f. filtering in the power line
and power supply circuits, etc., etc.

Under certain conditions, altering ex-
isting equipment ¢ircuits may result in
such serious oscillation instability that
all the usual methods will fail to sup-
press it. Only a major reshuffling and
trial-and-error rearrangement of cir-
cuit components, wiring and shielding
on a new chassis may result in sufficient
reduction of circuit coupling to result
in stable circuit operation.

Construction Notes

A new or untried design should not’

be built in a permanent form but rather
as a rough experimental model, espe-
cially where multi-stage high-gain cir-
cuits or inadequately shielded or port-
able equipment is involved. This will
allow elimination of .instability and
operational “bugs” by trial-and-error.

Generally speaking, the more shield-
ing employed, the more stable the cir-
cuit operation and the lower the stray
signal and hum pick-up effects. Under
certain conditions, increased shielding
may increase rather than decrease cir-
cuit instability. Shielding alone cannot
suppress oscillation tendencies if other
stray circuit coupling effects are favor-
able to oscillation.

In constructing resistance or Impe-
odance-coupled audio amplifier stages,
large inter-stage coupling condensers
should not be employed in an attempt
to extend low-frequency response. The
heavy long time-constant condensers
will set up a circuit condition wherein
the audio amplifier stages will take off
in a low-frequency ‘“motor-boat” type of
multi-vibrator square-wave oscillation
which cannot be controlled.

For a given set of grid and plate load
resistances or impedances, increasing
-the capacitance value of the coupling
condensers beyond a certain maximum
value results in little increase in low
frequency response. Special low-fre-
quency compensating circuits do this
much more effectively. Resistance-
coupled amplifier circuit component
charts should be consulted for suitable
coupling-condenser values.

Too many audio amplifier stages
should be avoided in straight radio re-
ceivers. This will reduce audio circuit
instability and achieve higher fidelity
and a better signal-to-noise ratio. One
driver is usually adequate to obtain full
output from the power stage.

The oscillation problem is sometimes
particularly troublesome when a new
t.r.f. receiver is constructed, particular-
ly where three stages are involved.
Some of the usual methods applied to
prevent excessive instability are: care-
ful shielding of the r.f. coils, glass-en-
velope amplifier tubes, tuning condens-
ers, by-pass condensers and r.f. chokes.
Filter circuit isolation of the common
plate and screen grid voltage supply
and cathode chassis ground return cir-
cuits; separation of cathode bias resis-

RADIO-CRAFT

tor circuits; omitting or adding some
shielding in one or two of the amplifier
stages; altering the by-pass condenser
or inserting r.f. chokes in the cathode
circuits of one or two of the r.f. stages
are often more effective than shielding.
Altering the plate or screen grid volt-
age supply circuits of one or two of
the r.f. stages by changing the by-pass
condensers or adding nf. chokes or
omitting jsolating resistors; by con-
centrating the voltage supply bus leads
of each stage at that stage; by concen-
trating the chassis ground return leads
of each stage at that stage; altering
the amplifier plate or grid load circuits
of one or two stages by adding shunt
networks of resistors and condensers

[ WAR SURPLUS
SALES

RADIO-ELECTRICAL-ELECTRONIC
EQUIPMENT - PARTS - SUPPLIES

NEW Navy RBL 3 Low Frequency
Radio Receiver
T.R.F. type receiver, with regenerative de-
tector designed to cover § bands frequency
range of 15 to 600 Ke; suitable for reception
of voice, MCW, ICW, and CW signals. Oper-
ates on 116 v. 50-60 cycles AC. 7 Tubes sup-
plied with get. Also metal box containing
spare equipment—condensers, resistors, switch«
esil tubes, reptleacemi:nt pov}:er transformer and
other misc. items. Everything com-
Plete, Only s49'50
}NI’OESTEII:NAELE‘:STRIC Tungar converters;
vo 24 volt DC;
LI e TR Fa R C - 19-95
SIGNAL CORPS DRY RECTIFIER CON-
VERTERS; steps down AC input from 95v to
126v-—b50-60 cycles, to 24-36 V at
1.5 AMDB. ssmrsamngs sosh byedes oo s 19-95
SUPERIOR 2 KVA Power Stats; input 115
volt AC, 50-60 cycle single phase,—output
voltage range 0-135 volt; maximum rated
output current 16 amp available over entire
range of output voltage: weight 29
approx, 20 lbs. ......... ..o ... .. -50
SUPERIOR 2 KVA 3% KW power stats, 2
in tandem, each 116 volt AC single phase.
Same a3 the above but twice the

Emu:.?mlisoogtpﬁxé voltage ........ 54.50
ryatals 0 mpl
in holders ........ ot .. 1.95

Standard rack cabinets heavy gauge steel,
gray crackle finish; panel opening 12.95
19” wide, 27" high .............. -9
PHILCO TANK ANTENNA—all aluminum,
copper weld, dark grey finish; 12 feet long,
in 3 sectiona; weight 10 oz.; base 98
§/16”, dia, tip 14”. Very special .. $ .
Prompt Delivery ~
259, deposit mvlred en C.0.D. order
Shipped F.0.B. New York., Minimum Order $2.00.

MICHAEL STAHL, INC.

39 RCF VESEY ST.
New York 7, N. Y.

Tel. COrtland 7-5980

PREPAID ASSORTMENTS
GUARANTEED FIRST QUALITY

}Aa Watt Resistors All Insulated. . ..
lwm nsulated
2

Q
L

muONROAWN

i
Q000

200 Volt Paper condensers. . .
Mica Condensers .......... .
Dry Electrolytic Filter Condensers. ., . .
25 ft. Rolls Hookup Wire—Asst'd colors
volume and Toné Controls—No Switches
ft. Snngl;wttl and Vinylite
Coils I.F.,, R.F. t, ang Ose.......
Wafer and Ceramic Band Switches. .. .
Auto Suppressors_ ... .............
‘Wiring Devices. Plugs, Taps,
Bases, Elements, Fuses. cte.........

SEND FOR TRUTONE COMPLETE RADIO AND
ELECTRICAL LIST

Terma: 2530 deposit required with order. Balance
C.0.D.

Merchandise sent prepaid if full re.
mittance accompanies order.

TRUTONE PRODUCTS CO.
303 W. 42nd St. Dert. ¢ New York (8, N. Y.

-
A 1 Qe il RN O OO

CO0000QCO

TRATBRPADDNAD B
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R Bl :
EARS * SHAFTS ° BUSHINGS
SPACERS °® SPRINGS * RIVETS
pounps | BRACKETS ¢ CLAMPS ° ETC.

A_-‘ COMPLETE $ 1 .29

ASSORTMENT
OUTSIDE OF U. 5. A. ADD 50¢

POSTPAID
GEORGE BROOKS & ASSOCIATES

220 SOUTH HALSTED STREET CHICAGD 6, ILLINOIS

I It's a2 CANNON-BALL
. Itisa
| GOOD HEADSET

For clarity of tone use
Cannon - Ball sensitive
phones. Assure depend-
able performance. Guar-
anteed to give absolute
satisfaction. Write Head-
set Headquarters for
folder R-2 illustrating
complete line.

1'/

Scientifically
Built

Heavy ¢ Mag-
nets greatly in-
crease their effi-
ciency.

C. F. CANNON COMPANY
SPRINGWATER, N. Y.

ELECTRIFY your LAWNMOWER

Battery Operated!
$elf-Contained » Self-Propelled

We show you how ta convert your
own lawnmower for use with acar
battery. Save energy, labor and
time with this self-propelled unit. 51
Our simplified plans make it easy. COMPLETE PLANS

LEJAY MFG,.€0.,256 LeJay Bidg.. Minneapolis 8. Minn.

—BUILD 19 RADIOS—

Absolutely No Knowledge of Radio
Necessary—You Need No Additional
Parts or Tools

36 Page Book Written by Expert Radio In-
structors. Teaches You to Build Radios in a
Professional Manner.

You Will Start with a 1-Tube Receiver—

' Before You are Done With this Kit You

Will Have Built Il Receivers, | Public
Address System and 3 Transmitters.

The PROGRESSIVE RADIO KIT is THE
ONLY COMPLETE KIT—Contains Every-
thing You Need!

Instruction Book, Metal Chassis, Tubes.

Radio Parts, Soldering lron, Pliers and
Cutters, Screwdriver.

Price

$19.75

¥ D D D S5 D D G5 6D D G5 G5 G5 6D RS D 6D 6D G5 6 65 6D a0 6

g9 PROGRESSIVE ELECTRONICS GO. | ]
22 Havemeyer St., Brookiyn (I, N. Y.

g Gentlemen:

]
Dept.
Pleate send, me the Progressive Radio Kﬂ? L3RCAY

)
g O Check or Money Order Enclosed. Postage Drepaid 3
80 C.0.D. I will psy postage. ]

] NOTE: Add 2% Bales Tax it In N.Y.C. L]
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may be resorted to in stubborn cases.
Rearranging the wiring, compon-
ents and shielding; inserting r.f. filters
in the power supply and filament supply
leads; inserting series r.f. chokes be-
tween the voltage supply bus leads to
each stage; increasing the minimum
cathode resistor grid-bias voltage in
each stage; reducing the plate and

'screen grid voltage supply to  each

stage; omitting one r.f. stage; may all
have their uses.

It must be remembered that a circuit
modification which should theoretically
suppress or reduce circuit instability,
may actually wind up in increasing
rather than decreasing the trouble. This
may occur when the complex inter-cir-
cuit stray coupling phase-relationships
have been altered in such a way as to
produce a net over-all in-phase positive
feed-back regeneration effect. Thus the
addition of isolation filtering, shielding,
etc.,, may in certain cases, actually in-
crease rather than suppress instability.

WIDERANGE TESTER ERROR

A mistake appeared in the diagram
of the Widerange Pocket Tester, page
790, August, 1946. Mr. Pallatz writes:

In my recent article entitled “Wide-
range Pocket Tester” 1 erroneously
stated that capacity measurements are
made between “Minus” and “Cap.”
jacks. Actually the checks should be
made between the jacks marked “Plus”
and “Cap.”

No damage can result from using the
wrong terminals, but readings can be
obtained only when the correct connec-
tions are made.

RADIO KITS

Fivo Tube Superheterodyne Kit
cabinet x ¢,
g:'al (%l%:;{‘owiro and solder) for the con
of & standard superhetsrodyne recelver Using S0LG, 355,
IzsAh7. :2507. and 128K7. ANl parts ornoegylrat?esd
to chassis base. k
Price not including tubes

$ix Tube Two Band Superheterodyne Kit
in & solld color wood cabinet (gresn. redz. con-
talns all parts (exceot wire and soider) to con-
struct & high orade 2 band superheterodyne receiver
covering regular broadeast and 'al‘;gsat, wave bands.
i L]

Tubes consisting of 2-68 $|7.15

f+128N7, and 25L6 inciuded.. Price \
gix Tube Superheteradyne Receiver

tlonaily artistic desioned walnut
Houud. "“I'h:n n:!xnelenpee:in.g yon this recelver 1s such
as to provide pood reeeption [0 the most cfitical
Iocations. Built-in loop antenna of special dngn._
Broadeast band 540 to 1620 KC. 30 $23_ 5
Watts Input. Prlce .......... spBauEY

Intercommunication System
A low priced two-way system for exacutives, profes.

slonals and ho;no I.‘l,!o. c%nsilsts of & master

and ons remote. Your Price

I fiter—usoful In ellminating nolses
#:vﬂwgﬂond'ﬁm olectric appliances by Instaliing the

flter at source. Gompares favorably with
filters Hsting at $10.00. Your cost
Speaker repair kit (coldpatch). El
the use of messy cements. Price 8
All prices are F.0.B. New York City.

Write for our new catalogus showing
new test eguigment, tubes and a large
varl new replacement oparts,
Wo ship anywhere promotly.

135 LIBERTY ST., NEW YORK 6, N.Y.
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Ph ono-ﬂatyaim}

1 TUBE PHONO OSCILLATOR 33.95
uses |17N7 GT tube (less tube)

WEBSTER ;‘55" RECORD CHANGER
automatically stops after fast rec- 1
ord il:;l.ayei e ST 526 k5

AC-DC PHONO-AMPLIFIERS

completely wired

I TUBE uses I17L7 $2.06
2 TUBE uses 5016 & 35Z5 $2.94
3 TUBE uses 50L6-12J5-35Z5 $3.53

PHONO MOTORS 5349
3 for $52.00
sions 153,"L x 143"W x 8"H 89!5
TEST EQUIPMENT
McMURDO MODEL %05 “SPARX"S39.90
20% 'slgg.n"“:& balanes C.0.D. We prepay express on
622 W. Randolph $t., Chicago 6, Il
Your Tube Worries Are Over!
We seek your exclusive tube business.
your patronage, based on low prices,
Only Radio Tubes is. our business. The follow-

4 TUBE uses 125L7-3575-35L6-35L6 $5.29
(less tubes, speaker and volume control)
WITH TURNTABLES
2POST V.M. RECORD CHANGER 3" 7.95
PORTABLE PHONOGRAPH CASE
Two-tone Leatherette finish dimen-
PORTABLE AUTOMATIC PHONOGRAPH
RECORD-CHANGER CASE ] 4%
McMURDO-SILVER “VOMAX” 359.35
volt-ochmmeter 3
signal tracer
All itema subject te prior sale
0 orders [n U.8.A. Write for catalog
Electronic Parts, Inc., Dept. C2
__
->J0BBERS-DEALERS <
AND SERVICEMEN!
IF YOU NEED TUDES —
WE’VE GOT ’EM!
Send us a trial order (in quantity pre-
farred). This will convince you we merit
quick delivery and gquaranteed merchan-
dise.
ing is a sample of onur bargains always in
stocks

Type Type

80 @...00v..$ S8en. 7B6 @....... $.32ea.

25Z5 @...... G0ea. TAF7 _@.... .32en.
1A7T @...... 54 en.

128A7 @.,.. .5lea. IV a... . B0ea

1Us @....... 39ea. EYIGT @... .37 ea.

50Bs @ Adea. 1625 @...... .19 ea.

SPECIAL 829 @ 2.50 ea.

ALL OTHER TYPE TUBES IN STOCK AT
SIMILAR LOW PRICES
WIRE OR PHONE FOR OUR SPECIAL
PRICES

25% deposit on all orders, balanes C,0.D.,
F.0.B. New York

SENCO RADIO, Inc.,

(EXCLUSIVELY RADIO TUBES)
8 WARREN ST.. N. Y. 7, N. ¥
TEL. CORTLANDT 7-6065

L —e e e~ ]

—= SPECIAL OFFER TO SERVICEMEN —
4 IN 1 COMBINATION

BAVES YOU MORE

1 pr. plastic radic pliers

WRITE,

THAN 235%

................ $1.50

1 dto IYnn:h'seb—S socket #izes Va, 5/10, A
1 % pe.’ Genulne Allen wrench et in’ ieather.

CABE 4 oo vssvsancranatassassnonns .75

1 Zoo flexible Hashlite ccovvvvvaevornssnoncs 1.50

Total Value $5.00

OUR SPECIAL PACKAGE PRICE $3.50
Each jtem ma¥ be Purchased soparately at above prices.

HOWARD SUPPLY CO.

490 Claremont Parkway, Dept, €, N. Y. §7, N. Y.
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@® DE LUXE assortment

consisting of trans-

formers, switch box, switches, chokes,

knobs, resistors, coil forms, tube sockets,

panel light, insulators, terminal boards,

condensers, relays, fuse holder, wire,

volume controls, vibrators, neon lights,

1—2%" speaker or Mike, etc.—Weight

approx. 25 lbs.

(With every 5 50

kits' 1 kit 'r@e) per kit

Write for our catalog.

AMERICAN SALES CO.

(8L W, 47th St. Chleago 9, I,

MEN MADE TO ORDER
@B Fit Your Abilities
ToThe Opportunities
You have unused talenis
and mental powers. Learn to
develop those faculties of mind
which teday’s world of business
{ demands. Start life anew—with-
out changing your affairs. Write
the Rosicrucians for free Sealed
Book telling how you may receive age-old

teachings to achieve personal power,

ddreass: Scribe Y, 2.,
The ROSICRUCIANS, (Amorc)* San Jose, Calif.
e e

RADIO TUBES——

Most Critical TypesinStock 50L6,1A7.3525,0tc.
Brand New, in Sealed Cartons
100% GUARANTEED
Repairmen and Dealers, Write For
Available List at Trade Discounts

RADIO-EXPERTS
178 E. 33rd St., Oept. C, Paterson 4, N. J.

ELECTRICIANS! RADIO MEN!

€arn Mqre Moneyl ELECTRICAL
and RADIO

MANUAI

GUARANTEED BY

‘}Smlﬂﬂay:h?

, Needed by a1 workers,
men, beginners, old timeérs! an_hulz
clseuke;tGSavestxme. help: sl'x'.n'.wl t

ew Step-b Step Trouble Shooting
Course 2. 0&, Prints. 3. Elec.~
Radio Dichonnry . Spare Time Joba.

Large Slize

Eloctrical | FREEY 5,77 TorrdSU-2 e, o2
and Radio trouble-shooting problems,

Shop Prints | SEND NO MONEY! See offer below.
-How to read %:glslacélonl:uarantecd by famoua

- by-Do E
anduse them h o l c ow ¢ fec
----. 1

N St pyiient, Dept. 27- T2, FREE TRIAL
AT TR eAL St

0 500 5 Pauiing 86 Enteace 12, 1h. COUPON |
Send postpald Coyne's new FElectrical and Radio l

§ Trouble Shooting Manusl. In 10 days I'll elther re-

™ it o acnd 33, then 3 monthly until total of
. [ 1Cash price $6.95—you save over 55c. l
§ Same 10-day free trial and return privilege.

NAME .coovnnns
] ADDEESS vow
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NEW RADIO-ELECTRONIC PATENTS

By J. QUEEN

CRYSTAL PRESELECTOR
Gleneth F. Collar and Richard C. Young
Seattle, Wash.

Patent No. 2,405,999
This invention aids in eliminating interfer-
ence due to atmo¥pherics and from adiacent
channel signals, It is especially useful where
only a few frequencies are to be tuned in since

two crystals are required for each incoming fre-
quency.

Ordinarily, a crystal filter is too sharply tuned
to permit speech without distortion because of
the high Q. In this circuit, an auxiliary circuit
is added to reduce the Q as desired. The com-
pronents ‘are contalned in a metal box with three
shielded compartments. The first contains a

wavetlrap and the antenna coil. The wavetrap
may be tuned to a persistently interfering signal.
The second compartment econtains the high-Q
crystal circuit. X i3 resonant to an adiacent
channel frequency and sgcts as a short-circuit to
bypass the undesired signal. Y is ground for
the desired frequency. The signal passes through
it and through the auxiliary circuit in the third
compartment. C is adjusted to equal the capaci-
tance of the Y crystal holder. If current of other
than the desired frequency flows through the
holder capacitance, it is opposed by the current
through C, and cancelled out. A

The auxiliary tuned circuit is zdjusted for
resonance to the desired frequency. It is found
that suck a circuit loads the crystal circuit and
reduces the Q. The coil is provided with a tap
which varies the width of the response curve
as required.

ELECTRONIC CAPACITANCE
R. Lee Hollingsworth, Riverhead, N. Y.
[Assignor 1o Radic Corporation of America)
Patent No. 2,407,424

This invention discloses a2 new type of elec-
tron tube which is essentially a variable capaci-
tance possessing no inertia. It seems to bave
many possibilities, an important one being a
frequency modulator as described here.

The tube contains a single grid with cathodes

and filaments constructed symmetrically on
either side. Electrons are emitted from each
cathode to set up a space charge within the tube.
The capacitance between cathodes varies with
the intensity of the space charge. It is a mini-
mum when no electrons are present between grid
and cathodes, the dielectric constant then being
equal to that of emptiy space.

The tube is connected aecross a tuned circuit
(or a quartz crystal). The modulation input
changes the grid potential at an audio rate, thus
causing a change in the tube capacitance and
therefore carrier frequency at the same rate. To
produce single side-band modulation it is only
necessary to suitably bias the grid so that it
can vary only in a negative (or only a positive)
direction.

TRIGGER CIRCUIT
Arthur J. Ruhlig, Washington, D. C.
Patent No. 2,405,237

This is a simple circuit which can generate
squareé waves in synchronism with input pulses.

RADIO-

CRAFT for

The triodes may be separate tubes or halves of
a twin-triode type.

Because of its connection to the positive term-
inal of the power supply, the second grid is
normally positive and current flows in the plate
circuit. Current through the bias resistor causes
the first tube to be cut off. When a negative pulse
is applied between B and ground, the first grid
goes positive and current flows in the plate cir-
cuit. The pulse in the latter circuit is trans-
ferred through the coupling condenser to the
second grid, cutting off this tube and causing a
sudden rise in plate voltage which is transferred
to the output circuit.

The condenser and resistor in the second grid
circuit are so chosen that the negative charge
is maintained on the grid for a desired interval.
The resistor may be adiustable as shown in order
to vary the width of the square wave. When the
charge leaks off, current flow in the second plate
circuit, again biasing the first tube to cutoff. The
circuit i then ready for the next pulse.

Af the input pulses are positive, they are ap=
plied to terminal A instead of B.

c .

& pt- »
INPUT
o

p
> 3
>

FREQUENCY METER
Robert D. Schwartz, Devon, and William West
Moe and Lowell J. Harﬂey, Bridgeport
(Assignors to General Electric Co.)
Patent No. 2,137,859

Although several types of frequency meters
are available, there is need for a simple elrcuit
which is easily adjusted and which can measure
over a wide range. This new circuit uses only
two tubes: a power pentede and a double-diode
tube.

The input voltage may vary over a wide range,
for example, 25-160 volts. It is required that the
negative peaks cause plate current cutoff and
that the positive peaks result in grid current.
A resistor R, is placed in the grid eircuit to
prevent excessive current flow by producing the
necessary grid bias. Depending upon tbe instan-
taneous polarity of the Input frequency, therefore,
the pentode operates either at cut-off or at
maximum plate current. In the first case there
is no voltage drop across R‘z. and in the gecond
case the voltage drop across it is practically
equal to that of the plate battery, As a result, the
condenser C, charges and discharges periodically.
The charging current must flow through D,
and therefore does not affect the microammeter.
The discharge current, however, does cause de-
flection since it must pass through D,.

o % FREQUENCY

VY

If the condenser discharge were complete
each time the meter would indicate in direct
proportion to the input frequency and might
be damaged if a very high frequency were im-
pressed. The discharge is limited by C, how-
ever, and at high frequencies the meter reading
tends to become constant {(sce typical meter
scale).

The main frequency determining elements are
C; and R, Typical circuit values for two fre-
quencies are as follows:

Midscala frequency R, C,
110 cycles 20K 10t
1 me 30K Obpf

FEBRUARY, 1947




THE RADIO PEN IN EUROPE

N EVERY April issue of RADIO-

CraFT, for many years past, its edi-
tor has endeavored to have a little fun
with his readers. To this effect he usual-
1y coocks up an electronic hoax, which
he disguises in such plausible terms
that the project locks real. Many an
innocent reader, no longer astonished
at the latest electronic miracles, may
get caught in this scientific hokus-
pokus. That is, unless he plows through
the entire article and reads to the very
end where he finds the words “April
1st.” He may then have a good laugh
at his own expense, or cuss the editor
roundly, Trouble is that most readers
do not read the entire article; thus a
goodly percentage take the article at
its full face value.

The interesting part of the joke is,
that none of the projects which are
published every April are impossible!
They are not only feasible, but usually
in a decade or more they will become

£i16.2. Chapjr avrodio-stylo,
Fporer enleveément dv boiier
exterreun:’ Z'fe{‘e,péo/;e I eryl).
C chaprir et il ae mapye . £y, Co,
corzo‘éo FPeUrSIIXE Ly, L2,
L3, Luy lompeys ropernirisreres.
Dy, >, contsdly ruperiesn ef
nferieur ge ls barrerre . B,
bobrine primaire Iccorace
E bobine arantenne . C¥, con.

aenrareur variable. K bouvlon
\me%ere‘déocarac )

realities. Yet for the time being each
remains just an April Fool hoax.

The Radio Pen in the April, 1946,
issze was no exception to this. Rapio-
CRAFT received the usual quota of let-
ters from readers who wanted to get
more information where they could buy
either the complete pen or some of the
components, etc. But the Radio Pen
proved an exception to the usual run
of former, similar April jokes, in that
a serious technical magazine swallowed
the whole article hook, line, and sinker.

In théir Juné, 1946, issue the French
technical radio magazine La Radio Pro-
fessionnelle, of Paris, republished the

RADIO-CRAFT

for

FEBRUARY,

entire article as a new American inven-
tion, without, however, giving any hint
that it was a hoax!

This led to quite a few repercussions
in France when a number of other
French technical mdigazines let loose
an Olympian roar of laughter at the
expense of their discomfitted publisher
confrére. Said the French Toute La

‘Radio in their July-August issue:

“It happened that a French journal-
ist has taken the article seriously. In a
professional radic magazine he dedi-
cated a very elaborate article to the
description of the ‘Fountain Pen’ re-
ceiver (but omitted to mention the
source of his information). Gernsback
surely never expected such a repercus-
sion of his joke. For our part we found
that the subject gives rise to gratifying
reflections intermixed with sweet mo-
ments of hilarity.”

Another French radio magazine of
Paris, Le Haut Parleur (The Loud
Speaker) comments as follows, in a
page-long article, translating the orig-
inal American text:

“The four-tube Radio Pen is in real-
ity a good joke. Unfortunately, this was
not realized by a French confrére, who
hadn’t read the article to the end. He
coolly proceeded to reprint a full de-
seription in a recent issue of his journal.

“We ourselves reprint the fantasy-
article just for a bit of amusement.
After all, perhaps we deal here only
with a simple anticipation.”

That, however, was only the begin-
ning. It appears that dire international
complications due to the Radio Foun-
tain Pen are in the offing. In their is-
sue of October 2, 1946, Le Travailleur
Alpin  (communistic newspaper) of
Southern France, expostulates:

“A mice little storyl”

A 4TUBE RECEIVER IN A
FOUNTAIN PEN.

“Such is the promising title in the
American Magazine RADIO-CRAFT,
which gave full details and a descrip-
tion of this new ‘Marvel.’

“This was also the title of an article
in/a French magazine informing its
readers of the sensational invention
without mentioning that this formid-
able ‘Fountain Pen’ was nothing but
an amusing April Joke!

““RADIO-CRAFT was, of course, dated
April 1, and the end of the article
showed that it was only an April Joke
(French ‘An April Fish’).

“Our French Fellow-Journalist had
not seen this and he was the April Fool.
(In French: He swallowed the Fish).

“But let us not be too much aston-
ished about this. Doesn’t the American
propaganda try every.day to hook us
with such jokes? Accepted in a more
than favorable manner by certain
{French) newspapers, it showers us
ceaselessly with news items, one more
sensational than the next. The sense of
criticism of more than one reader is
being sapped. Some heads have been so
deeply penetrated by the conviction that

(Continued on page 80)
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SENSATIONAL CLEARANCE
of WAR SURPLUS EQUIPMENT

at a Fraction of Ifs Original Cost

We offer hundreds of “hard-to-get’” items in
amateur radio supplies along with the beat in
“HAM" equipment—all at a great saving to
YOU.

Our stock inciudes a wide assortment of:
Plate Transformers, Chokes, Relays

Filter conds., Trimmers, Padders, Cables
Tubes, Transmitting & Receiving Conds.
Coax Cables, Fittings, Wire, Crystals
Switches, Sockets, Dials, Plugs, Dynamotors
T:.st Equipment Coils, Chokes, Power Sup-
-plies

Receivers,  Transmitters, Rectifiers, Ampli-

ers
* Hundreds of other items

Our latest bulletin is just off the press giving
complete descriptions, specifications and bar-
gain prices, Get your copy of BUIAETIN
1 RC today.

We also carry standard lines as: Cardwell,
B&W, Shure, Temco, Westline, I.C.A., Work-
shop Associates, Waterproof Elec. Co., Tele-
graph Apparatus, Atlas, S/C Labs and others.
Catalogs on request,

r S N N N SN S SN AN N SN SN A AN N ..

NIAGARA RADIO SUPPLY CORP.
160 Greenwich St., New York 6, N. Y.

Please send me a copy of your latest BUL-
LETIN 1 RC, listing hundreds of “hard-to-
get” radio supplies, and place my name
on file for future mailing.

s08 000

*

D R LR R e

ARMY-NAVY
HEAD PHONES

GET THIS
catalog, latest devel.
epments in radio and
electronic parts and de-
vices, newest hom geor,
godgets and borgains.

|----—--------'L 4-"
BURSTEIN-APPLEBEE- CO.,, ]
I 1012 McGee St., Kansas City 6, Mo. [ 3=/]
| - -—-Send me your new FREE catalog. /]
1 Send me pairs of phones at I
1 $2.49 plus 20c pair postage. | enclose '
' S in poyment, RC .
l NAME ’ l
I ADDRESS |
: TOWN STATE i
-----—-—---——————-'
SPECIAL—
While 1000 kits last, 10 [b. )
Radio Parts $ 1 69
Assorfment . ............... g

AMERICAN SALES CO.

181t W. 47th St Chlcage 9, 111,
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WILCOX CW3
-RECEIVER

The CW Receiver is a highly ,

selective crystal controlled su-
perheterodyne unit operating
of any fixed frequency in the
band of 1900 ke to 16,500 kec.
The total band is covered by
means of four groups of plug-
in coils. Extension of the range
above or below the specified
range may be had by means of
special groups of plug-in coils.
Plug connéctions are provided
for 110 volt, 60 cycle AC power
source and for connection of
receiver output.

Y FIXED FREQUENCY RECEIVER
% 7 TUBE SUPERHET CIRCUIT

% CRYSTAL CONTROLLED LOCAL
OSCILLATOR

% COILS SUPPLIED COVER 5.6 TO 10
MEGACYCLE BAND

% AUDIO AMPLIFIER STAGE CAP-
ABLE OF PRODUCING ZERO
LEVEL DB OUTPUT ACROSS A
500 OHM LOAD

% TUBE COMPLEMENT
2-6K7
1-6K8
2-6C86G
1-6SN7
1-80

% COMPLETE SET OF EXTRA SPARE
TUBES

% FITS STANDARD 19“ RACK,
19" WIDE, 3!4"™ HIGH,
DEEP

% GRAY & BLACK FINISH

% PACKED IN WOODEN SHIPPING
CASE

% WEIGHT ONLY 14 LBS. NET
% SHIPPING WEIGHT 42 LBS.

% COMPLETE WITH- INSTRUCTION
BOOK, COILS, LESS CRYSTAL

|'|/2||

onLy 92195

F.0.B.. N.Y.

25% deposit required
on C.0.D. shipments

MARITIME  SWITCHBOARD

336 CANAL STREET  NEW YORK 13, N. Y,

TELEVISION FOR TODAY ¥
(Continued from page 31)

each pulse to set the level of the bias
which will prevail during the associated
line of image detail. Thus, by having
the tube’s grid bias vary directly with
each line, we can reinsert the d.c. com-
ponent.

Note that the bias does not vary from

instant to instant, but only at each’

pulse. Throughout the remainder of the
line it is steady, affecting each video
variation in an identical manner. In this
way we do not erase the detail within
the line. Values of Rg range from 400,-
000 ohms to 1 megohm; Cc”is then
chosen accordingly.

From the plate of the final amplifier
the adjusted signal is. applied to the
control grid of the cathede-ray tube.
No intervening condensers -.are em-
ployed, since these would only remove
the d.c. that has just been inserted. Be-
cause of the direct connection, it is
necessary to place a positive voltage on
the cathode of the image tube to coun-
teract the positive voltage at the con-
trol grid, .

An additional control must be pro-
vided at the image tube so that the
blanking pulses of the incoming signal
coincide with the beam cut-off of the
tube. A potentiometer (generally
labeled Brilliancy Control) is placed in
the cathode lead. With it, the observer
is able to adjust the cathode-ray tube
bias so that no retrace is visible on the
screen.

Some commercial receivers obtain d.c.
reinsertion by adding a diode tube. See
Fig. 4. The final video stage now is op-
erated as a conventional amplifier.

The amplified. signal is coupled to the
grid of the cathode-ray tube. At the
same time a portion of the signal (that
appearing across the 3,300-ohm resis-
tor) is applied through a 10,000-ohm
resistor and a 0.005 uf condenser to a
diode tube. The d.c. voltage is produced

here and inserted into the video signal
through the 470,000-chm resistor.

To respond to only the negative syn-
chronizing pulses, the diode tube must
be inverted. The plate will then reach
its most positive value (with respect
to its cathode) at the synchronizing
pulses. As the pulse reaches its great-
est amplitude, the voltage difference be-
tween the ends of R2 reaches its great-
est value, with the top end negative.
This potential is applied directly across
R3, C1, and R1. Because of the diode,
the 1-megohm resistor is effectively by-
passed at this instant and condenser C1
is charged to its greatest wvalue.
Throughout the remainder of the video
line, until the next pulse, the diode tube
is inoperative while the accumulated
charge across Cl1 dischargés through
the l-megohm, the 3,300-ohm, and the
10,000-ohm resistors. The flow of elec-
trons is up through R1, making the
grounded and negative with respect to
the other terminal of the resistor. The
amount of charge on C1 varies from
line to line, being governed wholly by
each synchronizing pulse. The voltage
will fluctuate as described for the prev-
ious method.

Since the d.c. reinsertion oceurs be-
yond the final video amplifier, it is per-
missible to insert a coupling condenser
between the 1852 and the control grid
of the cathode-ray tube. However, there
is no coupling condenser after the d.c.
reinsertion. The presence of the 0.1 uf
coupling condenser remodves the previ-
ously high positive voltage from the
control grid of the image tube and per-
mits a smaller biasing voltage at the
cathode.

Image Synchronization

While the video information is being
supplied to the grid of the image tube,
some directed voltage must be activat-

L
>
HM,_"_
10k J005 |+

»

33K RIIMEG
<

BRIGHTNESS CONT.

v B4 o f—
Fig. 4—This method of d.c. reinsertion uses an additional diode tube.

HORIZONTAL SYSTEM

T &8+90v.

VIDED Sicruns

0sC.
(15,750n)

SAW-JOOTH
WAYE DEVEL- AMP.
OPED HERE

TO CATHODE RAY TUBE

LO-PASS
FILTER

VERTICAL SYSTEM

0sC.
(60n)

Fig. 5—Block diagram of typical deflection and synchronization system.

SAW-TOOTH 5
WAVE OEVEL- AMP.
OPED HERE
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ing the deflecting coils to position the
video signals in their proper place on
the screen. This is the function of the
synchronizing pulses.

There are two types of synchronizing
pulses in a video signal, the vertical
and the horizontal. Since all pulses have
the same amplitude, their separation
necessarily must be based upon their
frequency difference. Horizontal pulses
have a fundamental frequency of 15,-
750 cycles per second; vertical pulses
appear every 1/60 second. In addition
to their separation, it must be remem-
bered that at no time should either
synchronizing system be permitted to
slip out of control.

“7LONG TIME CONSTANT

- A

:: :

PULSE QUTPUT
Flg. 8-a—Fundamental diode clipper circuit.

75

LF. SIG.

v2 BHG6

.08

2M[G§ Isoo“n’ =

Fig. 6-B—The above as applied commercially.

A block diagram of the entire syn-
chronizing system of a typical television
receiver is given in Fig. 5. At some
point beyond the video detector, a por-
tion of the video signal is applied to a
clipper tube which separates the pulses
from the rest of the signal. Vertical and
horizontal pulses are separated by
means of low-pass and high-pass filters.
Other names for these units are inte-
grating and differentiating networks,
from the similarity of their actions
to the same processes in mathemati-
cal equations.

The pulses obtained from the filters
trigger their respective synchronizing
oscillators, locking them in to the pulse
frequency. If the two are close in fre-
quency, the lock-in will be sufficiently
binding to prevent the oscillator from
returning to its free-running state. The
synchronizing oscillator controls the
charge and discharge of the saw-tooth
voltage generator. A saw-tooth wave,
applied to the deflecting plates or coils,
will place the image properly on the
screen. The purpose of the clipper is to
separate the synchronizing pulse from
the rest of the video signal. In opera-
tion, then, it must remain unresponsive
to any voltage other than the pulses.

(Continued on page 74)
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Four Reasons \

Why
RADIO SERVICEMEN PREFER
WRIGHT VERIFIED SPEAKERS

BRIGHTENING
Tone Quality

STURDY
Construction

CONES
Stay Centered

THE VERIFIED GUARANTEE PROTECTS THEM
Against Any Loss

2233 UNIVERSITY AVE.

WRIGHT

INC.

ST. PAUL 4, MINN.

MORE SMAS#H BUYS oz

National Radio Distributors
NOW! IMMEDIATE DELIVERY!

FTHE NEW AND (MPROVED NA
TIONAL RADIO AND PHONO KITS.
The original and still the finest.
All parts Lrand new and unecondi-
tlonally guarantced against defect.
No War Weary Surplus. Component
parts  are perfectly matched for
easy wiring and topnoich perform.
anceé. These kits also featurc new
Alnico V speéakers. Beaullful Plas-
tie Cabinet, Bullt-In loop Antenna,
Dust-Proof backs, and illum!nated
Alrplane dials. Instructions include
ciearly drawn, casy to follow schematic diam’ams
—5 5.125 A.C./D. C.

SUPER-
Net Price $11.98
s e 10.95

. . 4.50
s
MO UBE TWO BAND A.C./D.C. SUPER
HETERODYNE. au above
o : "Band 1-850 to 1800
K.C. Band 2-5.5 to 18 Mefacycles Net Price 313 25
Lots of 3 " 28
Kit of 5 Matched 'I'uhes 50
MODEL N. R. A.C./D.C. 105-125 TR.F. Usel
12 SK7, 12 SJ‘.' 50[.6 & 35Z3 Tubes. Recommended
for BStudents. Schools, Iiaspi
tals and 1natitutionas
Net Pl'lce $10. 95
Kit of 4 Matched Tubes
Net Price 3. 50
MODEL P. R. 7—Portable
ﬂlo annnqunh chIINATION

Powerfu
uperheumdyne
R. 7

o Features,
Tube

radio. See N

Self SmﬂlnE Phono Mo-

l.or Feauu:r -Welght Crys.
ck-Up Arm

Luxurlou' lrnthcrette
earrying  case.
@ puy 107 & 12* rec
ords \wllh 11d closed.
t Price $27.50

Kit of 5 Matched
Tubes Net Price 4.50

NEW VANITY PORTABLE ELEC-
'rnlc PHONOGRAPH, complete.

|y solvnhll-‘d ready to plug into

. line.

® As smnll as _a Ladles’
Vanity-Case.
12¢ x 100 x
57 Alnleo V., lpcl er,
cealed  underneath

table.

Full 114 Watt Beam Pow-
er Output, with Tone &
Velume Contro

Luxurmun Two-Tone leaths
erette covered carTying case.
Wil plny 107 & 12" rec-

ords
List pﬂce $34.50 Your Net $22.9%
Please Remit at least 259, with order, We will ship
balance C.0.D. We carry complete stocks of Supreme,
ion, Duo-tone Bright Star, Webster, Stancar, Merit,
. WRITE FOR COMPLETE .CATALOG. It's FREE[
Cable address, “"ENARDEE.'" New York

National Radio Distributors

899r Southern Blvd., New York 59, N. Y.

Radios for the hard-of-hearing are now
being made by a national manufacturer.
The radios have, in addition to the regu-
lar loudspeaker, a molded plastic ear-
piece with individual volume control ad-
justable to the listener’s needs.

1947

NNOUNGING--

The first volume in the long-
atwaited Massachusetis Institute
of Technology Radiation Labora-
tory Series, bringing you—

the engineering data you need
fo design RADAR SYSTEMS

Here is an important
book which presents the
gencral principles of
the design. of varieus
radar systems. From
the standpoint of the
designer the book dis-
cuases the basic consid-
erations which underlie
and are particular to

Ready soon systems design.

RADAR SYSTEM
ENGINEERING

Edited by L. N. RIDENOUR. Assoclate Professor
of Physies. Unlversity of Pennsylvania. Over
900 pages, 6x9. $7.50.

AF'I'ER & general approach to Problems cncountered, this
suthoritative book takes up the leadlng design con-
siderations for the important components that make up a
radar zet, Detailed examples of actuzl systems are In-
cludod. Twe new and Important auxillary technlaues—
moving target indication and the transmission of radar
displays to a remote indicator by radio means—are fully
treated. Anyone Interested in the varled applications of
radar will find this new volume of jimmense value as a
basie. useful reference.

10 days’ free examination— mail coupon

Mc-Graw:-Hill Book Co.. 330 W. 42nd St.. N.Y. i8.
Send me M.I.T. Radlation Laboratory Series. Vol. 1—
Radar System Engineering for 10 days' examination on
-approval In 10 days I will send you $7.50 plux few cents

poEtage® or returmn book PostPald. (We pay postage on

¢ash ©rders.)}
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That’s A Buy

Transformer caged *'LANGEVIN'' Pri 105
280V /00cy Sec 2240VCT/500ma. uvl
4 :SA 10.2/2.54, 2.5V/10A $11.50. Two

00WVDC cll Conusrs & md I
RK60 Rcel. tube & socket

Trans(ormcr 40 CTIllOma 530VCT/
5VP/ W5V /! 3V/1A.8.3V/.BA. usvlﬁo
a 1 ’J‘wo 10 y/1 Oma chokes &

ndsr a/2. Smfdasmtd/GOOWVDC 605

chas,
B‘muclly cnsed chokcs loﬂ.vllz.;malmhhm
Two for v 2.50

IF YOU DON'T SEE IT — WRITE FOR IT
ASK FOR CATALOGUE 9
New Navy SP 3" Synchroscops Complblo $58.50

8.C. Remote control unit RCRG1 Comslete., $2.49
B.C. Tuning Unlt BC- 'I4GA & 2 cryvatals ... 1.00
t hvy duty SJ lth Mal &

1.00
WE Dymm
50' ble Prisansisase 995
{ lé to Grld tran. sf
(‘A)ll ne choke GHy/I 2amp/12500V Rklr Caged I.S 00
cro-Mu Switehi leaf sPD'l' 15A/123V. Two

or
'l'nsrgf lrljnu to llne 500. 3 125,
[ ceseirereese
Woat'h'se nem rect.” ‘12, 8V/1.3A amp
He-dlet:NHSIOA-S C new S.C, insp with

G. R
& Knob

Sola LAB model Constant Vo]taoe Transf
60Watt/95-125V ... ..ciieiiiiininin... 15.00

Condsr 10m{d/B00WVDC o1l (2-2.5mfd&5med) ’l 25
20mfd/B00WVDC oll {1-2-4-5-8mfd)
%m!dlbOOO\VV‘DC oll (LP$48) %0, 15

12.00

ﬂimldISSOVACIlOOOWVDC
Smmfd/10000V wkg new 3 for
8mfdll500“’VDC 2 -for

4 wction 2amld 1660

vor tnns(n ave
UTC oun er d)'nnmlc mlke grid
Ouncer choke Hi-Impedance Jcﬂomn PR

PRECISION WIRE WOUND 1%
SISTORS IRCE; SNALLclOSS

fy

4
33388 :—?goo
500000 700000
Megohm 19 acey

THREE for $2.45

Dynamotors 12v lnm/zvsvt:mma . $1.95
namotors S00V/50ma Consv. rated & ﬂlter

& un
Weston 478 S
W

L
. cter 10KV / OOOohms V & Mt 13.00
N 196 Insulation te-tcr & Mecegohm-
oak case— 24.95

24.60
“with man
Conwlns Millen 12515 Varlable Condar
150mmf /3000V & 2 WL, Dlnqul! 120bm/40 £.95
Dynamle mlke & min transfr new ..., 8.95

CRYSTALS MTD “BT” CUT Four for..
DC-15A Standards 200KC == (Qey
CINGH MICA B Dual crystal soclum "8 for

WE erya\nls boxed 1N21-22- 23 3 for -

WF‘ Cl}g 1 boxed sealed 1N26 UUHF/1em ea
leal.‘t'.‘hllslon (l%(s)l ey Vz% B'mu:uy

avy

WSTGHSE DUAL AN IND 200 microamp. .

GE Mater 214~ B'C one amp R

GE ‘Meter 2147 B'C five amp R!

F. & DeJur 21" B’C onc ma DC mtr.
Soczkself Octal” Amphenol 7858 mics B (182)
or-

Loctal MIP 88.8X (20c) 20 for.
Socke! Octal ceramic 4955.8 (48¢) 15 for.
Socket Octal ceramic & saddlc rlnw Cmch

Buuaw >
0N AN DWW
0,000 WOoUVoWw &

[

BGOA GE Comb, tubes, fil transf,
socket:

B72A Comb tubn. fil (rans' cans. sockets 12.00
808 RCA tubes new utd S.C. BOXED Two

Socket m!niature baycnet DIalCO 95 4931-

'or

0OSC. LO COPE 3% Kit |ncludel transf et
1I5YI800PH, | GTSVET/ Toma fampet

a. 3V12 T5A C-u:ode

Flectlﬂcr WDE. Cond.!r!- Cth'B 18.95

19.95
Trans GE II5VII[!0/I7OIISOVII B.,A 2 9!
thtelfuset 250m|l/3AG
COndenser klt sllverrnlra a mlcl condsﬂ .)0
2.00
2.50
Contml klt ABJ 50 to 2megohm: Ten for 2.80

$2 Min. order FOB N.Y.C. Add Postage all orders
and 25% denosit. WOrth 2-7230. Send for catalop
300, Specialists In International Export, Sehool, Col-
fege & Industrial trade. Money Back Guarantee.

. TELEVISION FOR TODAY
(Continued from page 73)

“TAB" DEPT. RC2

6-A CHURCH STREET. NEW YORK 6. N. Y.
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Perhaps the simplest way of achieving
this is to permit the pulse itself to serve
as the biasing agent. In Fig. 6-a, the
diode clipper uses the time constant of
R and C to bias the tube so that all save
the synchronizing pulses are eliminated.
Condenser C and the resistor R form
a low-pass filter with a relatively long
time constant, equal to approximately
10 honzontal lines.” Therefore, the
voltage developed across R (and C)
will be determined by the highest volt-
age applied across the input terminals.
This, of course, means the synchroniz-
ing pulses. Throughout the remainder
of the line, while the video voltage is
active, the plate is never driven suf-
ficiently positive to overcome the posi-
tive cathode bias.

A commercial application is shown in
Fig. 6-b. One half a 6HG6 is used for pic-
ture signal detection (not shown) while
the other half is devoted entirely to
combined pulse rectification and clip-
ping. R1 and R2 form the pulse detector
load. Here the rectified signal is devel-
oped. The time constant of the load is
set essentially by C1 and R1. At the
application of each pulse to the tube, a
short flow of current takes place, re-
charging Cl, and, at the same time,
causing the pulse to appear across R2.
This voltage is passed on to an 1852
synchromzmg pulse amplifier. The se-
ries inductance L maintains the re-
sponse of this network to the higher
frequency components of the square-
shaped pulses.

Note that the circuit in Fig. 6-b em-
ploys a separate diode for pulse recti-
fication and clipping, and in addition a
separate amplifier. A simpler arrange-
ment would have resulted if the clip-

ping did not occur until after the first

video amplifier. In this way, the addi-
tional amplifier would have been un-
necessary.

The chief disadvantage of a diode
clipper is the loss in amplitude that
results. With a triode or a pentode
connected as a pulse clipper, we gain
some amplification plus a sharper sep-

aration between signal and pulse. Typi-
cal circuits are shown in Fig. 7. Each
tube is zero-biased in the absence of a
signal. When a signal is applied, current
flows, charging the coupling condenser.
Throughout the remaining portions of
the cycle, when grid current is not
drawn, Cc discharges through Rg. The
result is grid-leak bias. Since this form
of bias is determined by the most posi-
tive portion of the signal, it works very
well in producing sufficient bias to serve
as a clipper. To aid clear-cut separation,,
lowered tube potentials are utilized.

Fig. 7—Triode and pentode types of clippers.

It should be noted that the foregoing
triode and pentode clipper stages are
essentially similar in form to the d.c.
insertion network of F]g 3. Their dif-
ference, however, lies in the values of
the grid resistors, and the electrode
operating potentials. In the clipper, Rg
is high, generally 1 megohm or more.
Further, the operating voltages are low.
In the d.c. reinsertion circuit, Rg is
much lower in value and the tube volt-
ages are higher. The high grid resistor
of the clipper biases the tube to the
point where only the pulses cause plate
current, The lowered plate voltage aids
this action. In the d.c. insertion circuit,
the negative bias is less, permitting
current to/flow throughout the entire

‘video signal. In both instances, how-

ever, it is the synchronizing pulse por-
tion of the signal which is effective in
setting the bias.

DETECTOR FOR THE OSCILLOSCOPE

NEARLY every service shop of re-
spectable size now has an oscille-
scope. This is a very-handy instrument,
with a multitude of uses. A few addi-
tions can increase its uses to cover many
other things. Most oscilloscopes respond
to only a limited range of frequencies,

f generally not over 100 ke. This range

is sufficient for many uses but if you
desire to use it as a sxgnal tracer, the
hxgher frequency r.f. is only a blur on
the 'scope. By msertmg a detector before
the amplifier in the ’scope you can trace
a modulated signal from antenna post
to the speaker. By adding a phone jack
or a small 4-inch speaker the signals can

RADIO-CRAFT

be heard as well as seen. This speeds
services greatly and many troubeseme
problems can be solved in a jiffy with
this efficient instrument. The detector
can be constructed and installed in three
or four hours for less than five.dollars,

The exact location on the chassis of
the detector will vary with the make
of the 'scope. I found it best to put the
tube on a separate little chassis of its
own—approximately one and one-half
by two and cne-half inches in size—and
bolt it directly to the top of the ’scope
chassis. The detector should be close to
the amplifier already in the ’scope.

An infinite-impedance detector was

for FEBRUARY,
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Order from LAKE!
You'll Make No -Mistake!

ll'Alllo Cablnets & Parts

De Luxe
PHONO
CABINET

Covered in luxurl-
ous, &eduino brown
leatherette, has de-
lure bress hard-
ware throughout,
mads completely of
plywood with brown
plastic bhandle, has
padded _ top and

14" x 14%”. Ovorall dimensions 16" L X
15 W. x 8“ H. Your net prico........ $8 95
DE LUXE RECORO- CHANGEH and

AMPLIFIER CA
Do luze changer case wnh ample room for amplifier.
Overall dimonsions 20 18" W, 10 H.
Sturdily built of %~ Dls'wood do luxo brass hl.rd
waro throughout. _Inside dimenslons: 13%"

14%” W, x 9%" H $295

TNOL iaibobio s'v ochbaie sipinins oo BB 0 s Wit o oo oo

Also bisnk table cabinets of walnut veneer in the
following sizes, with speaker opening on left front
wide. (Note: 7* has center speaker grill.)
#1 — 814" L x 542” H x 4*
22 —~1044” L x & Hx 5
£3 13137 L x 754" H x 84" D 53 23
£ 7*—103" L n T H x 544" D $2.50

eSpesker Opening in center of front slde.

SERVICEMEN—RETAILERS
Join our customer list today,

Write today for .0our new 18-page illustrated catalog
NR.118. it's free, Get on Cu;: mailins iist.
Dep

LAKE RADIO SALES CO.

Bl 615 W. Randolph Street, Chicago 6, 1l

POPULAR KITS
FOR SERVICE AND SOUND MEN

60S 6 Aasorted Speakera Cones
b—=6 8"

ush
100K Aasortment of 100 knobs—
bakelite—wood—push on and
set screw
101R Assortment 100—1 watt, % watt

and Y% watt Carbon Resistors.. 2.94
200R Assortment 200 )4 watt insulated
Tesistorsl  codbabids dabek Lkt dpe 4.95
69K Heavy Duty Army Code Key .... .69
10C Heavy Duty 10 tube Power Trans-
fOrmer gs—sissiiassoimntd ga. .95

Thousands of other bargains available for
immediate shipment. Catalog on reqguest.

Lifelime Sound Equipment Co.

DEPT. 26 TOLEDD 2, OHIO

Do you need

BINDING POSTS?

Ths XL PUSH POST with (ta Snrlni
Constant an

Actlon assures Contaocs

Quick eonnedtion.

lnu.futund in All Aluminum Typs ™

at 12c each

A M Tor Type 81

at 15e wach.

b l:P or :?’R[Nm BRASS—!TA[N

h! 2‘0 HR. &AT 'l'é“'l' (] NON
CORROSIVE !t. 2.:

Menufecturern  end Dnlon Liberai
Dlasounts

X. L. RADIO LABORATORIES

420 West Chieago Ave.. Chisago 10, lil.

Low-temperature dry cells, developed
by the Bureau of Standards during the
war, operate excellently at 22 degrees
below zero, and can be used at 40 be-
low. One of the new cells is a methyla-
mine hydrochloride-ammonium chloride
type, the other works with calcium
chloride and ammonium chloride. The
latter battery was the more successful,
and is adaptable to many commercial
uses.

RADIO-CRAFT for
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found to work the best of all circuits
tried. This was followed by a straight
amplifier to increase the gain on weak
signals. To save space a 6SN7 (twin tri-
ode) tube was used as the combined de-
tector-amplifier. It was found to give
good gain in the amplifier (1—=20). The
infinite-impedance detector will work
well on either large or small input sig-
nals. Most important is that it does not
overload the circuit to which it is
coupled. It also has low distortion-—an
important fact when a circuit is being
tested for fidelity. Care should be taken
in constructing this circuit so no distor-
tion will be introduced by it.

B8+
25 osoKk  OUTPUT TD
1 25 VERTICAL
3 . BINDING PQST
“DETECTORY " GSN7GT
Binome _',|
posT IMEG :
% 1 ‘l
o :: :D
ooozs'ﬁso»(r Sk T-‘ IMEG
@sesTsw

Circuit of the defector and amplifier stage.

The figure shows the circuit and meth-
od of hookup. An extra binding post
should be installed on the front of the
oscilloscope for the input and can be
labeled “detector.” A 0.1 pf condenser
couples the detector grid to this binding
post. The cathode of the detector is by-
passed only to r.f. but the plate is by-
passed to both r.f. and a.f. by a 0.1 nf
condenser between plate and ground.
The output of the detector is coupled
to the grid of the amplifier through a
0.1 uf condenser. The output of the
amplifier should be connected through
a 0.25 uf condenser to the vertical in-
put binding post which is already
coupled to the vertical amplifier in the
scope. The detector circuit is turned on
or off by a switch which grounds or un-
grounds both the detector and amplifier
cathodes. B+ for the plates is obtained
from any handy suitable high voltage
point under the chassis and the fila-
ment is connected in parallel with
the other 6.3 volt filaments. An open-
circuit jack can be installed on the front
panel for the 'phones. The jack can be
coupled through a .06 pf condenser to
the common side of the vertical ampli-
fier on-off switch-—this is usually on the
vertical gain control. The scope is now
ready for use and with the phones
plugged in any modulated r.f. signal
fed into the “detector’’ binding post will
be heard as well as seen. Seeing as well
as hearing aids greatly in service work
—distortion can readily be seen on the
’scope as well as heard in the ’phones.
With the detector off it in no way af-
fects the operation of the oscilloscope.

The small amount of work and the
small cost, to the service man, of adding
this circuit will be repaid many many
times over by the ease and speed with
which he can now repair those really
‘“tough” jobs. The service man will find
countless new uses for his oscilloscope.
—Kenneth C. Dike
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OSCILLOSCOPE
FOUNDATION KIT

5 INCH

Consisting of Case, Chassis, two shelves
(right & left), tube shield and

- bracket,front
panel, screen
window
frame, han-
dle, plastic
window sock-

e RO T .

et, with 5CP1
Cathode Ray
tube—
Special . ...
2x2Tube! _ . = sF_ 5. nihdss i $1.00
Socket for 2x2 Tube . 25

H.V. Condenser .5 Mid 2000 V- 195
KIT, without Cathode Ray tube 11.95
Tube shield and bracket only.... 198

SURPLUS TURBES
at BARGAIN PRICES

All Tubes New and Sold Under
New Tube Guarantee

5CP1 -395 884 -.99 6J5GT - .51
SBP1 -495 885 -105 6L6G -1.20
5BP4 495 8012 -1.25 6L7 - .99
5IP1 995 I5E  -125 6SD7 - .65
3BP1 -345 I5R -1.25 6SH7 - 65
954 - 89 E-1148- 69 6SL7 - .89
9002 - .89 2C2 -130 6SN7 - .69
1619 -89 EF-50 - .79 125K7 - 80
1625 -.70 VRI05-.9 6X4 - .69
1629 - 89 050 -130 6Y6G - .89
1631 -9 7193 - 99 12A6 - .99
1633 - .89 UH50 -395 128 - .79
1644 -9 10Y - 99 128N7 -.19
2C40 -230 S5R4GY- 99 37 - 49
2C43 425 84 - 60 1G6 - 87
3C45 -140 6X5 -89 1J6 - .87
100TH -8.25 843 -275 125Q7 -1.05
2051 -135 811 -200 34 - .80
801A -205 6F8 -92 30 - .80
802 -205 6SJ7 -74 8 -»
803 -795 75 -7 6K? -.19
805 525 70L7 -165 104 -.79
813 -750 IR5 -.79 6B8G -.19
826 425 2X24 -105 6AC7 - 9
65Q7 -.80 3A+ -.79 6AGT - 84
1606 -.99 3Q4 - .89 3944 -.60
71I7A -105 6AB7 - 84 5Y4 - 63
;;32 - gg 6AB5 -105 5Y3 - .63
a2 eaks <130 eKe - .69
836 -1.75 6AlS - .89 6W7 -.79
837 -2.10 6C4 -~ 64 125F7- 69
866 -125 6C5 -.59 6SK7 -.719
85 -105 6H6GT- 56 6J7 - .80
Minimum Order on Tubes $2.00

All Prices FOB New York City; N. Y,
dend for Our FREE Monthly Bulletin
Highbridge Radio-Television
and Appliance Co.

340 CANAL STREET NEW YORK 13. N. Y.
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U.S. Army Wire W-110-B
5500 ft. Double Strand
R ot - b e e $33.00
Coil Deposit Returnable.  6.00

RGU 8 Low Loss Cable—
Radio Frequency about
1200’ toa coil . . . .$.04V; ft.

Radio & Communication
Wire 7/32” Copper
Shielded—Brown rub-
ber — Covering about
5000’'—Coils .. $3.50 1000’

AN 16 Aircraft Wire
Also AN 14 $3.50 1000

° White and other colors

LYELL HARDWARE C0.

P, 0. BOX S5 ROCHESTER (i, N. Y.

AMAZING NEW
Pocketor  RADIO!

Purse siz
SMALL AS A PACE OF CIG-
ARETTES! Weighs only a few

b, ounces—Beautiful black chrome
plastic case. Uses new war born
(Al diode, Hi-Q-slide dial, NO

tu batteries or electric “'plug.
' uUsually receives
without outsi

08,

QUARANTRED TO PLAY
when used according to {nstruc-
tions sent with cach radiol You
<an use it at home. In offices,
hotgll -mblnl in bed, etc.—lots

¢ h n—rcal :i;teﬂ::lnmeml 4

us ) moneyo eT, eck) and pay
Send Only $100 Lo oo O omie. dslivery foes
on arrival or eond $3.88 for Postpald delivery. Com.
blete ns shown Ready to Play with self contatned per-
sonal phone. For Gifts—children will love it—grown-
upa too! An exceptlonnl vnluHrd yours and enjny
the man; pon't be with-

Yy £00d ra rograms ¢ nf:
Pa- Keln lud-u n.nut.hor day! (Al} foreign or-
ders §5.00 U.S. cash.}
Pa:.Kette Klectric Co. Dept. RC-2 Kearney, Nebraska

PEN-OSCIL-LITE

Extremely convenlent ten o-clllntor for *nll ndio
servicing; alignmen Small pen Seif

local
aerial

wered ® Range mm 700 cvch:s audio w over
W in cout e Used by Signs DS © Write for
informatio:
38 Argyle Ave. Buffalo 9, N. Y.
ELECTRONIC VOLT-ORMMETER
‘
0/5/10/50/100/500/1000/5000 volts DC and
ms six over-
POSTPAID OHMS8 per VOLT on 3§ volt range.
C kit & 811 parts, tubea,
panel. Eaelly assembled snd wlnd
Speclal slldeback circuit develoned durinZ war
ng senaltivity and fcxibility while completely elim.
lnnlm: necessity of batteries -nd expensive me:
nine inches 1on;
In addition to Performing the usual volt-ohm funcuon-
SUPER-~

00 megacycies U.h.f. & Output from zero to 125
¢ Lo 1 Co
GENERAL TEST EQUIPMENT
s] I 85 110 VOLTS AC 20 RANGES
llpnlnl rlnzu Semi'.lvny over MILLION
punched and drille and b
by
ulenust (13 tho Calllomla lnlmur.e of Technology gives
AmAZ
inatrument 18 ulldl.vld\lllly callbrated. Dlll ncalre Ovor
this l&u!.rumam easily measures these voltafes

a4 with & signal Eenerator

STERLING ELEGTHON[G GOMPANY

168 N. Slerra Bonlta Ave.. Dept 2, Pasadens 4. Callf.

YOUR ELECTRIC DRILL

Has 100 Other Uses

when used with K-Jax attachments
METAL SAWING . . . SHEARING
RIVETING ATTACHMENTS
Ask yYour Hardware dealer or write for illustrated circular

K-JAX, 2600 Canton St., Dallas, Texas

British trains are experimenting with
radar to cut down time lost in fog. The
work is being carried on cooperatively
by the country’s four largest railroads,
and radar-equipped trains are already
making test runs.

7%

COMMUNICATIONS

ALWAYS ONE INTERESTING ARTICLE

Dear Editor:

I think RADIO-CRAFT is one of the
great magazines; there is always at
least one article of interest in it. Take
for instance articles like that one on the
’Scope in October, that keen artitle on
Improving Sound Equipment in Novem-
ber, and—for a change—the.December
story on W2IXY was very good.

I get a kick out of reading the Com-
munications Dept, or the Complaint De-
partment, as it sometimes seems to be.
I think some of these correspondents
are like the gal whe married the poor
guy to improve him, instead of improv-
ing themselves, which is why I read
RaApIO-CRAFT (from Volume I, No. 1).
% I don't expect RADIO-CRAFT to be a

SERYICEMEN SHOULD SELL

Dear Editor:

As a new hand at the game, I have
the following to offer on the question:
“Why does a radio (service) man want
to sell sets?”

I opened up shop this year (1946)
with the sole idea of service and service
only. After turning out 600 sets in three
months, I want more than ever to sell
radiost

Each salesman has his particular
item or product to sell. Also he knows
the game and is a qualified (not an
“authorized”) man in his particular
field. A good baker knows bread; a
good furniture man knows. furniture.
Why should not a good radic man know
radio?

But here’s the story I hear every day
from set ownerd: “When I bought that
console, I thought I was buying a good
radio. Instead I bought a good box.”
This is true. If the customer wants a
good shortwave radio, the furniture
man sells him a large console. A radio
man would recommend a communi-
cations set, something the furniture
man, druggist or other “radio dealer”
never heard of!

More than once, after I had picked up
a big box, the customer has come in
while I had the “works” on the bench,
and refused te believe that the midget
chassis was his radio. They buy their
sets on a basis of : “The bigger the box,
the better the receiver,” and feel swin-
dled when they see “that little thing on
the bench.” You can explain to them
that the big box acts as a baffle and
improves reproduction but they still feel
(correctly) that a “bigger and better”
radio would be even more of a help to
get a better output.

It takes a radio man to sell radios.
As one radio man to all you others, 1
say: “Let’s stop the ‘box’ racket and
sell the public radios, the kind of radios
they need and require!”

Oris H. Wyman,
Collinsville, Il.

RADIO-CRAFT

pure service magazine, and for that rea-
son I take Service, Radio Service Dealer,
Radio & Appliance Journal and Radio
Maintenance. 1 don’t expect it to talk
nothing but Ham lingo, and for that
reason the newsdealer sells me @S7T, the
Ham Bible (ARRL Handbook) and CQ.
I believe that RADIO-CRAFT is in a
class of its own—a good solid, middle-
of-the-road radio and electronics maga-
zine, and by the beard of the Prophet,
may it always be thus!
V. H. HERNDON,
Odon, Indiana.
(While RADIO-CRAFT is pleased and
happy to receive letters like the above,
please keep on sending your kiecks to
our “Complaint Department.”—FEditor)

[Come to the famous

COYNE

TRAIN

FOR RADIO'
ELECTRONICS

IN A FEW WEEKS

Prepare For A Good Job Now With

A Lifetime Futurel

Trained Radio-Electronlcs men needed now. They
wm be needed top in the to come. Don't be
ght. napping, Get a Rntfi'; training now and be
Learn by Doing, Free employment service
(or hfe after graduation. Many earn while learning.
If you are shott of money. ask about my Student
Finance Plan. Now added Training in Industrial
Electronics and Electric Refrigeration. We are
also e&’m pped to tmin those who qualify under G, I,
Bill. also have facliltles for men with phyulcal
dlsabllluu whether due to war or other causes. Fli
ad mall coupon for details.
SEND COUPON FOR FULL DETAILS
D N D SN D D G S5 S AP SN SR S0 ED S S D S SN aD S a0 S 8
W. COOKE. Dir. Rndlo-Electron[a Dtv.
COYNB ELECTRI SCHI
600 S, Paulloa St., Dept. 27-8ﬂ. Chicago 12, IiL
Send Big Free Book; also details about Co;na Part-
Time Employment and Student Finance Plan.
0O Send G. 1. Bulletin [ Physical Disability

NAME. .. .ccoivesnioncirennironnes AGE......
ADDRESS aag s+ - Saaafla. - oo a2 i b
CITY . wad & anwion immandparsnin om b STATE

a GOLD MINE of
SURPLUS PARTS

for RADIO REPAIRMEN
AMATEURS AND EXPERIMENTERS

®
12 Ibs. of RADIO PARTS v 62:00

[
Relays — Condensers — Resistors
Transformers — Coils — Hardware

Wire, stc., etc.

Send 2.00 cash, chack or M.O., today! (Pay small
exprass charges on receipt.) Write for Radio
Parts Cataleg.

ELECTRONIC PARTS, Inc.
622'W. Randolph St. Dept. C2 Chicago &, 1il.
[ =
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SMALL RECORDING STUDIO
(Continued from page 52)

plifier consists of two input circuits ar-
ranged as a mixer, so that individual
gain control of each circuit is possible.
The mixer is followed by two voltage
amplifier stages and a push-pull triode
output amplifier. Negative feedback is

applied to the cathode circuit of the

first voltage amplifier stage. See Fig. 2.

Filter networks are so inserted in
the feedback net that the low- and high-
frequency response may be varied inde-
pendently. Note the method of connect-
ing the mixer plate circuits so that the
loading of the tubes on each other is
negligible. The speaker and monitor
phones are driven from the output
transformer, which is of the high-fidel-
ity type. The crystal cutter is driven
through a pair of 2-uf condensers di-
rectly from the plates of the 6B4G’s.

To reduce the hum level to the vanish-
" ing point, all the heaters except the
6B4G’s are supplied from a 6-volt d.c.
source. This d.c. is obtained from a
selenium rectifier through a heater fil-
ter circuit consisting of a filament
transformer and two 1000-uf filter con-
densers.

The amplifier gain is approximately
100 db which is adequate for all but the
lowest level microphones. A pre-am-
plifier is used when additional gain is
necessary.

The amplifier is mounted in the cab-
inet, with a sloping metal panel added
to mount the recording controls. These
include the two gain controls, together
with their input selectors. One input is
used for AM, FM recording, and play-
back from either the Brush pickup or
the dynamic pickup, mounted on the
auxiliary 12-inch Presto turntable. The
other input is used for mierophone work
and can be switched from a remote
mike to a local one so that the recordist
may make necessary:announcements.

The next control group includes the
bass compensation control, the high-fre-
gquency selector and the high-frequency
compensation control. There is a wide
choice of high frequency boost points
which allow compensation of the high
loss in recording toward the center at

38 1/8 revolutions per minute. The re-
sppnse can be varied to provide the
proper conditions for recording FM,
AM, voice, and for any special effects
required.

The last group of controls includes
the cutter switches and power switches.
One switch applies the amplifier output
alternately to a playback speaker or the
cutter. There is another to give either
a constant-velocity or constant-ampli-
tude cutting characteristic. The main
power switch and motor power switch
complete the group.

Located conveniently are the jacks
for the local microphone and the ear-
phones. A 0-1 milliammeter is mounted
in the top surface of the cabinet to indi-
cate cutting level and is plainly marked
as to the maximum cutting level. A
1N34 germanium crystal diode is used
as the meter rectifier, as its frequency
response is absolutely flat over the
audible range and far beyond.

All the external connections to the
cabinet are made by means of a ter-
minal plate which includes the radio,
mike, and remote pickup inputs, speak-
er output, 117-v input, and filament and
plate voltages for the four-stage t.r.f.
AM tuner. All the wiring from am-

plifier to panel and terminal plate is’

completely shielded to reduce hum pick-
up. With the®gain controls wide open
/and the bass'boost control in the maxi-
mum position, the hum is inaudible.
There is no pattern on the recordings
from motor vibration or from any other
source, and the rumble of the turntable
is below the scratch level of a profes-
sional quality recording disc which has
been cut with a new sapphire.

The speaker system consists of a Jen-

“sen 14-inch- auditorium type L woofer

and a Jensen type C tweeter mounted
in a home-made bass reflex baffle. A
photograph of this speaker appeared
in the November (1946) issue of RapIO-
CRAFT, in which it was deseribed com-
pletely. )

In the next installment of this series. Mr.
Hoadley will tell how to make a record. Succeed-
ing articles will deal with electrical considera-

tions, recording troubles and other features of
sound recording.

¥

A RADIO KIT OF
NOTABLE QUALITY AND VALUE!

== Our model R-3 is a
3-tube receiver kit
of the regenerative
type. This receiver
is the 110 volt type
and_operates at a
frequency of 550
Ke to 1500 Ke by means of a plug in coil.
The power supply is seff-contained in the
receiver thus eliminating the need for a
separate power pack. This kit comes to
you completely disassembled.

ALSO AVAILABLE
KIT MODEL '$-55 ... a S5-tube superhetero-
dyne radio kit, comes complete including
tubes, bakelite cabinet and Instructions,
ready for assembly.

KIT MODEL S6X . . . a é-tube, 2-band receiver
kit, équipped for either 110 or 220 volts,
AC or DC . .

550 Kco 1600 Kc, 6-18 Me. This kit is fur-
nished complete, ready for assembly.

KIT MODEL RP-S5 ... a combination
and phono  kit. {S-tube

radio
superheterodyne

radio), 5" Alnico V Speaker, Astatic L-72

pick-up, beautiful walnut finish cabinet,

ready for assembly.

(ALL KITS SUPPLIED
LESS WIRE & SOLDER)

Write for Descriptive Catalog M

RADIO KITS COMPANY

120 Cedar St., New York 6, N. Y.

covers the following ranges: |

P

BE YOUR OWN BOSS!
MAKE MORE MONEY

you
THE  real

In °"CASH IN"
now  get
money-makers —

mall

oz-
eng of Drofitable tested
order plans, cone

fidential business so-
crets, dozens of Drac-
tical tested formulas,
successful tasted
schemes — actual ex-
periences of men Who
harve started on a shoe-
string—with less than
$10 capitai. 250 &
Send
money

postpald.
. 8, stamps,
order, of ¢oin.

Money Back

Guarantee

NATIONAL PLANS COMPANY

Box 26RF. Ansonia Station

New York 23. N. Y.

THE BIGGEST BARGAIN ON EARTH!

graphs to follow, uses 6SN7—6H6—6X5—Black
crackle case 10 x 8 x7 made by St. Clair Engi-
neering Corporation.
Send money in advance and if not satisfied in
ten days return meter and

377 EAST MAIN STREET

C—

One of the best Vacuum tube Volt-Ohm-Milli-
ammeters ever built, For only $44.85. (Built to
sell for $62.60) (Used on atom Bomb) Further-
more—10 days’ FREE TRIAL.

0-1000 in six ranges DC and AC 6% in. probe. r Ju
Flat response from 20 cycles to over 20 kes. refunded less postage. 20% deposit if ordered
0-200 meter 4% .0.D.

inch scale. Reads direct, no C.

Take it! . . Try it! . . Test it!

RADIO EQUIPMENT COMPANY

et your full amount

LEXINGTON, KENTUCKY
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CARCE TYBES

0 GQOD DISCOUNTS
ON ALL TUBES
788, 7C8, 7G7, 58, 1D8, 2A8, 12K7, 14(7, L84,
1LCé, 5Z4, 788, 7C5, 84, 12Z3, ILAS, 43, 47,
2525, 3217, 57, 12A8, &F5, 50Ys, 3523, 35, 6Q7,
0Z4, 11726, TAB, 70L7, 7B7, &AB, S0AS5, 2AS,
59, JLNS, 14R7, 7Cé, etc.
All Tubes New and Guaranteed.
Write for Catalog —We Ship Anywhere.

e
COMMERCIAL RADIO

36 BRATTLE ST.. BOSTON 8, MASS.

THE YEAR'S BIGGEST OFFER

10 Ib. Radio Parts Assortment

A "fAnd" for the radio serviceman,
Hundreds of valuable radio -parts,
including coils, resistors, trimmer
condensers, lugs, transformers,
switches, hardware, etc.

Only . ... ... $1.95

Write for radio parts eireular

RANDOLPH RADIO STORES
609 W, Randolph St. Chicago 6, Il

—

SERVICE MEN!

® RCA Radiotron ® Sylvania
® Tungsol ® Raytheon
Fubes, Parts & Eaquipment
Write for our latest bulletin, Dept. C2

" RADIO EQUIPMENT

ELECTRONICS

104 MAIN STREET, POUGHKEEPSIE, N. Y.
The Square Decal Supply House

OPPORTUNITY AD-LETS

Advertisements tn this section cost 20 cents a word
for each insertion. Name, address end Initials must
be included at the above rate. Cash should accom-
pany all classified advertisements unless Dlaced by
an gccredited advertising agency. No adrertisement
for less than ten words accepted. Ten percent dis-
count six tssues, twenty Dercent for twelve imsues.
Objectionable ot misleading advertisements not ac-
cepted. Advertisements for March. 1947. issue must
reach Us not later than January 29, 1947,

Radio.Craft & 35 W. B'way © New York 7. N. Y.

CORRESPONDENCE COURSES AND SELP-TNSTRUC-
tion books slightly used. Soid. Rented Exchanged. All
subjects.  Satlsfactlon guaranteed. Cash paid for wsed
courses. omplete information and 100.page illustratcd
blrnén Itlai“.l" Free! Wrlte—Nelson Co.. Dept. 39, Ci
cago

WE REPAIR ALL TYPES OF ELECTRICAL INSTRU-
ments, tube checkers and analyzers, Hazclton Instrument
Co. (Electric Meter Laboratoryl, 140 Liberty Street, New
York, N. Y. Telephone—BArclay 7-4239.

MAGAZINES (RACK DATED)—FOREIGN. DO\{ESTIC
arts, DBooks, booklets, subscriptions. pin-ups. ete. Cata-
log 10c (refunded). Cicerone’s. 863 First Ave.. New
York 17. N. Y.

AMATEUR RADIO LICENSES. COMPLBETE CODE
and lhcory preparution for possing amateur radio ex-
aminations. Home study and resident courses. Americen
Radio lnatllute. 101 Weost 63rd Street. New York City.
Bees our ad on page BO.

FREE WHOLESALE BULLETIN.
Bargain prices. Henshaw Radio Suppis,
City, Kansas City. Kansas,

WANTED COPIES OF ''MODERN ELLCTRICS” AND
"Elfcctrlcnl Experimenter.”” State Drice. Box GT. % Radio-
raft.

“wWIRE RECOR'DER HEAD—RECORDS. REPRODUCES.
erases. Highest quallty laboratory iInstrument. Brush
mado for Government_ Valuo $12.50. Our price $2.50
th order. Radloco 1110R Marshall Bldg.,
nlo.” v

ALL RIDER MANUALS WANTED. SWRITE, LOPES,
780 E. 214, New York City.

TUBES. PARTS.
3313 Delavan

Cleveland,

BARGAIN—CON’DENS‘ETR KITS 15 ASS'T. MICAS
00005 to .0Q1—260.500 V 31 90. Rellable Radlo. >.0.
Box 132, Merchantvill. N. J.
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CARBON ARC SOLDERING SCRATCH REMOVER
1 find that good soldering carbons can Plastic materials such as flash-

be made from the arc carbons used in
movie projectors. These carbons are
copper sheathed and the leads may be
soldered directly to this coating.

The negative carbon is preferable be-
cause it burns down to a sharp point.
Used carbons may be obtained from the
projectipn room of almost any movie
theatre.

N. SCHREDMAN,
Bronz, N. Y.

RADIO-CRAFT

light lenses and radio dials often be-
come scratched and soon take on the
appearance of ground glass. The
secratches may be removed by buffing
the surface with a piece of soft felt that
has been coated with a film of jeweler’s
rouge. Glass also may be polished by
this method, but the process is a long
and tedious one.
HARRY A. NICKERSON,

Dorchester, Mass.
FEBRUARY,
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spiral wire binding, 8% by 11 inches,
250 pages (publisher’s statement, pages
not numbered). Price $5.00.

A compilation of the number of fam-
ilies owning radios in each county in
the United States, this book is divided
into three sections. The first compares
the total number of families with the
number of radio families in each county.
in the United States, and is divided by
states. The second indexes all cities of
10,000 or more population, plus all cities
of under 10,000 which have a radio sta-
tion, List is alphabetical by city. The
third section shows the population and
radio population of metropolitan dis-
tricts.

A Canadian supplement shows radio
ownership by counties, or by census sub-
divisions where counties do not exist.

Percentages are given in all cases,
and show that- radio ownership ranges
from 91.1 in one county in Massachu-
setts through B0 percent in an Alabama
county to 34.3 in one county of Quebec.
Although all figures were secured by
statistical methods and therefore do not
reflect Jocal variations from the general
pattern, the overall picture given by
these percentages should be very useful
not only to the radio advertiser but to
the general businessman surveying eco-
nomic and cultural conditions in any
of the areas covered by the report.

== BOOK REVIEWS

I

ST

RADAR, WHAT IT IS, by John F.
Rider and G. C. Baxter Rowe. Published
by John F. Rider Publisher, Inc. Flexible
paper covers, 813 x11 inches, 72 pages.
Price $1.00.

This simply written and well-illus-
trated book is prepared for the layman
or student with no previous knowledge
of radio or electronic fundamentals—
nor is this knowledge required—for the
work gives a fairly complete picture of
radar that can be understood by ele-
mentary students without resorting to
mathematics or physics.

Its eight chapters, illustrated with
photographs, diagrams, and clever car-
toons, utilize simple analogies to explain
the fundamentals, development, and ap-
plications of radar. Because of the
simple presentation, this book will pro-
vide interesting reading for the scien-
tifically minded layman.

ELECTRIC MOTOR REPAIR, by
Robert Rosenberg. Published by Murray
Hill Books, Ine. Flexible fiber covers,
614 x9 inches, special binding, 308 pages
of text and 243 separate pages of illus-
trations. Price $5.00.

This book, which can serve equally
well as a text, laboratory workbook, or
handbook on electrical motor repair, will
be useful to motor repairmen as well as
students and.vocational instructors.

Step-by-step servicing and trouble-
shooting procedure is presented on all
types and sizes of a.c. and d.c. motors,

(Continued on page 80)

RADIO TERM

Sugpgested by:
Rusaell Simpaon,

MAGNETIC PICKUP!

ILLUSTRATED

e, Pa.
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EASY TO LEARN CODE

It is eagy to learn or increase speed
with an Instructograph Code Teacher.
Affords the qQuickest and most prac-
tical method yet developed. For pe-

ners or advanced students.
Avallgblo tapes from boglnner's [&
alphabet to t¥plcal messages on all /e
subjects. 8peed range 3 to 40 W
Always ready—no QBM.

=T
ENDORSED BY THOUSANDS! &<
The InstructogTaph C o d e Teacher

@ .
e g &
learn and

ther u_\isunce Thousands of successful oOperators hava
‘*acqul code'* with the Instructograph System.
Write today mr convenient rental and purchase BDlans.

INSTRUCTOGRAPH COMPANY

4741 Sheridan Rd., Dept. RC,

Chicago 40, I,

——ROTA-BASE——

NEW HANDY LAS. DIAL the

dial to the tube aumber dealred on !.h. ROTA- BASE

and complete correct in
cated on the *“‘prong’’ diagram. Fllament. zrld. Plltl
cathode, etc., to more than 300 tube types are given.
No more vajuable time lost on lengthy resding or
t.humbmg of pages. OTA-BASE actually glives a
picture of the connecuonn PRICE NOW
ONLV Sl 00 Postage prepaid or sent C.0.D,
postage. Money back if not deligm.mlly plcassfd

Main

REED MFG. co' Lo- Asnlsuln Calif.

./’fap,z/ying fve'cy
Electronic Meed

EI RADlO SERVICE MAN
1 AMATEUR
O STUDENT
[} EXPERIMENTER
O INDUSTRIAL
WRITE FOR ILLUSTRATED PRICE LIST

CRAB IREF’
S WHOLESALE RADIO 2

gt
DALLAS 2608 Ross AvE.  TEXAS

ORDER NOW

Stgnal Corps 1.222A Slgnal QGenerator

gnw 15, 150 to 230 MC. ... ..o vocusaanns $69.95
300 Ohm Amphenol Twin Lead. per 100 ft..... 2.90
75 Ohm Amphenol Twin Lesd. Per 100 ft..... 2.00

P23 Army Head Set. 8000 Ohm wlth 5 ft.

Cord and DPIUE ..uivavassrrasnsniorrnaebene 2.95
3 Gang 410 MMFD, Per Section Condenter. Ex-

mllent Quallty ... viviraciasvasenvrnasars 2.95
BC312 Army Recefver ., ......ccosecircananr 59.95
BC 312 converted for 110 VAC.............. 79.95
Natfonal ACN DHals ....cciovpevenvraaina.. 3.00
4 MFD 600 Volt Oflfiled condenser. standard

can mOUNting ... .....iiiiiiaiineeriias 1.58

JAN type 2c40 Lighthouse tube, new fo cartons 4.43
Complete tne of RCA., TALYOR. GE. and EIMAC
Tubes. Write Us Your Needs ln Any Ham Equipment,

DOW RADIO
1759 E. COLORADO PASADENA 4, CALIF.
Pasadena Phone—Sycamore 3.1196
Los Angeles Phone—RYan 16683

IN STOCK!

Hammarlund HQ 129 & SPKR ...... 173.25
Hammarlund Super Pro & SPKR . 338.25
RME 45" & SPKR, .1 isbbassna i, 198.70

Also Complete Line of Ham and
Service Equipment

Standard Electronic Disiribuling Co Inc.

MAIN ST BUFFALO 8, N. Y.
1497 REET GA. 5000 0

Radio propagation predictions are
again available to the public, the
CRPL-D series, “Basic Radie Propaga-
tion Predictions” is issued monthly,
copies being obtainable from the Su-
perintendent of Documents of the Gov-
ernment Printing Office for 15 cents
each or $1.50 per year.
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RADIO SCHOOL

PREPARE NOW FOR SKILLED JOB

DIRECTORY

S IN RADIO AND ELECTRONICS

V CAREERS in RADIO

INTENSIVE COURSES —Thorough, technical
education for progressive men and women.

1. RADIO TECHNICIAN—The MRl General
Course. Includes F.M. & Television. Prepares
For FCC Broadcast Licenses.

2. RADIO & TELEVISION SERVICING—Pre-
pares For emplayment os Repairman on Stand.
ord Broadcost, F.M. & Television Receivers.
3. RADIO COMML[NICA'IIONS—Prepare; for
FCC Operators’ License. -Leadi to positlon as
Merchont Marine or Flight Radic Officer; Com-
mercial ‘Operator,

4. FUNDAMENTAL RADIO MATHEMATICS—
The MRI Preporatory Course, Required pre.
fraining for students lecking @ bosic maihe.
matical Background.

MELVILLE RADIO INSTITUTE

45 W. 45¢h St., N. Y. 19, BR 9-5080
“Tha Rodio School Mamaged By Radia Maen”

OO0

3

licensed by the State of New York

e ————

| MELVILLE RADIO INSTITUTE |
I 45 West 45th S¢., New York 19. N, Y. ;
l GENTLEMEN: RC l
|
1

|  Send me FREE information about
| your school.

The Finest in Radio Training

Train for well-paid positions in Radio En- |
&inecring, Television, Electronics, Thorough
courses in frequency modulation, math, me-
chanical drawing, construction, rebair, avi-
ation and police systems, sales and service,
broadcasting.

APPROVED FOR VETERANS UNDER Gl BILL

Low Tultlen and Living Costs. Flne
Climate—Hunting and Fishing, New
Classes Start Each Month. writs

COL. K. C. WASHBURN Dept. 4 CLOYIS, NEW MEXICOD

Benson Radio’Institute
RCA INSTITUTES, Inc.

I Offer thorough training
courses in ail technical phases of
Radio and Television
DAYS—EVENINGS "WEEXLY RATES

RCA (nstitutes is approved
VETERANS= under G, . Bl of Rights

For Free Catalog Write Dept. RC.47

RCA INSTITUTES, Inc.
A Radio Corporation of America Service
75 VARICK STREET NEW YORK 13, N. Y.

COMMERCIAL RADIO INSTITUTE

A radio training center for -
tucnty-six years.
®
RESIDENT COURSES ONLY

Broadeagt, Service, Aoronsutical. Television and Marine
talegraphy classes now formind. Literature upom request.
¥otoran training.  Classes now forming for mid-year
term, Feb. 1st. Entrance exam. Jan. 13,

Dept, C. 38 West Biddle St., Baltimore 1, Md,
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LEARN RAPID °
RADIO SERVICING

8end for Free Information: “3 Ways to Learn
Radlo.”” Approved for Training Veterans.

WESTERN RADIC INSTITUTE
1457 Glenarm. Denver 2, Colo. °
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CORRESPONDENCE COURSES (N -

RADIO o ELECTRICAL ENGINEERING

ELECTRIGAL ENGINEERING S5t #oed, eruw o

Prepare urselfl at Low Cost. fOr secure fulure. Modern
course. S0 simplified anyone can understand qulckly.
RADIO ENGINEERING Extm, gn course in 'mdin.
public address, photo-clectric
work. Trains you to be super-service man. renl vaeuum-
tube technitinn. Scrvicemen needed badly,  Diploma on
completion. Many graduates earning big pay,

Send postcard for Free Copics of . .
Eith
WRITE ssocer’eelor. o welfe,” 1 §25 ity

) perimental kits, etc,
Lincoln Engineering School, Box 9316—98. Lincoln 2. Nebr.

RADIO

RADIO Techniclan and Radio Communications courses,
Revlister now for new classes starting first MONDAY
of each month. Day and Evening Classes.

AMERICAN RADIO INSTITUTE
101 West 83rd St., New York 23, N. Y.
APPROYED UNDER G mILL OF RIGHTS.

reference guide to repair and trouble-
shooting methods for that type of motor.
Over 900 drawings and photographs
illustrate the many steps and processes
encountered in motor repairing.

A duo-spiral binding divides the book
effectively into two parts with text in
one part and illustrations in the other.
Each part is used as a separate book
so that illustrations may be kept in
view as the text is being studied.

HAM STATION FROM
SURPLUS

(Continued from page 30)

‘normal a.v.c. operation is permitted.

Closing the switch removes this voltage.
The amateur experimenter may make
other. improvements such as adding a
vernier dial or connecting the output
of the 6B8-G amplifier to the input of
the interphone amplifier. A’ loudspeaker
may be connected into the plate circuit
of the 6V6-G power amplifier V8B.
The over-all gain of the set may be
improved by reducing the value o} the
cathode bias resistors in the £f. ampli-
fiers. Under no conditions should these
be reduced to the point of instability.

6K7-G 6K7-G

~-LEARN—
RADIO—TELEVISION—FM

Complete courses in all phases given in both
day and evening classes,
Veterans accepted under G.I. bill

United Radio Television Institote

225 Halsey Street Newark 2. N, ),

7 J‘-/gucmnuo.l

Be a * man, Learn how 1o sgend and
FeCeiVe lucsbages L code Dy Lecuraph
and radlo. Commerce needs thousands
of men for johs. Good pay, adveniurc,
interesting. work, Learn at home Quick-
1% through Candier
rite for FREE BOOK.
CANDLER SYSTEM CO.
Dept, 3.8, Box 928, Denver 1, Col0..U.5.A.

RADIO COURSES

Servicing, Broadeast Engineering, Commerclal Qperating,
Talevision

WORKI-LEARN BY DOING!
DAY AND EVENING CLASSES

Approved hy the Maryland State Department of Education
and the Veterans Admlnistration

FREE To VETS—TEXTBOOKS., TOOLS, TEST SET
for Bulletin

Wri
BALTIMORE TECHNICAL INSTITUTE

INDIVIDUAL LABORATORY

1425 Eutaw Place—Dopt. C. Baltimore 7. Maryland

RADIO COURSE

@ RADIO OPERATING @ CODE
@ RADIO SERVICING — ELECTRONICS

® REFRIGERATION SERVICING

Psrsonal Counselling Services for 'Veterans

Write for Latest Trade & Technleal Catalog
Y.M.C.A. TRADE & TECHNICAL SCHOOL /

4 W, 84th Btreet Mew York clty
—

80
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BOOK REVIEWS
(Continued from page 79)

selsyns or synchros, and electronic
motor control units, Each type of motor
is discussed at length in a separate
section that is concluded with a quick-

U.S.A.

RADIO-CRAFT

Re [ via Torzee VB
SEC. OF IST
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Fig. 4—A.v.c. and rf_gain control details.

THE RADIO PEN IN EUROPE
(Continued from page 7T1)

*America only fis capable of making
something exceptional, that for many,
news from America is as true as words
from the Gospel!

“A 4-tube radio in a Fountain Pen!
Why not, if the Pen is. American!

“Paris in a glass Bottle! Why not,
if the bottle is American!”

Another technical magazine which "
joined the ranks of those who were
taken in was the Italian technical maga- -
zine I’Antenna. In their issue of Sep-
tember, 1946, they reprinted the article
and even went to the trouble to redraw
the April Fool diagram solemnly.
L’Antenna started the article by stat-
ing that the Radio Pen was manufac-
tured by “Utis Electronic Corporation™
—without stopping to think what the
word meant. Utis is a character from
the old Greek mythology. The word
means, literally—Nobody!

Evidently Rap1o-CrAFT'S April Fool
joke has come home to roost!

FEBRUARY, 1947

for
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Ir Alexander Graham Bell could look
at the microwave antenna in the illus-
tration, how quickly his mind would
go back to his own cxperiments, 67
ycars ago!

FFor in 1880 the inventor of the tcle-
phonc had another new idca. Speech
could be carried by clectric wires, as
Bell had demonstrated to the world.
Could it be carricd also bya light beam?

He got together apparatus—a tcle-
phonc transmitter, a parabolic reflce-
tor, a selcnium ccll conneeted to hand-
phones —and “threw” a voice across

X

3

' Wurds that rode

on a beam of light

scveral hundred yards by waves of vis-
ible light, clectromagnetic waves of
high frequency.

Bcll’s carly experiment with the par-
abolic antcnna and the use of light
bcams as carricrs was for many years
only a scientific novelty. His idca was
far ahead of its timc.

Sixty ycars later communication by
mcans of a bcam of radiation was
achicved in a new form—beamed

BELL TELEPHONE LABORATORIES

microwave radio. It was developed by
Bell Telephone Laboratorics for mili-
tary communication and found impor-
tant use in the Europcan theater. In
the Bell System it is giving scrvice be-
tween places on the mainland and
ncarby islands and soon such bcams
will be put to work in the radio relay.

In retrospect, Bell’s experiment illus-
tratcs once again the inquiring spirit
of the Bell System.

EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE
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THEY'RE BETTER THAN EVER

Better impregnation
to efiminate moisture

Better hermetic seal-
ing for longer life

Guality centrol during
manufacture

Q0@

MALLORY PAPER TUBULARS

OU want quality in the paper
tubulars you buy — of course!
Otherwise your replacement work won’t
stand up. Mallory gives you the quality

you want.

But Mallory gives you quantity, too.

Quantity in a wide assortment of ratings

and sizes that meet all requirements

that come your way.

That’s the story in a nut shell —whether
you’re looking for wax impregnated
cardboard tubulars or oil impregnated
ones. The Mallory Catalog and your
Mallory Distributor both prove that—

W) YOU EXPECT MORE AND GET MORE... FROM MALLORY

P. R. MALLORY & €0., Inc.,

INDIANAPOLIS &6, INDIANA




