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Lowest

Prices

on Everything

pace with this buyers’ market.

are in effect.

All the 1931 Improvements!

Our immense stock is complete with practical-
ly everything in Radio, and all the latest 1931
features are listed in this cut-sale catalog. New
Humless, Screen Grid A. C. all-electric and bat-
tery operated sets; a wide range of beautiful
and artistic consoles; dynamic speakers and
phono-combinations; electric clock and slot ma-
chine sets; tubes, parts and all manner of acces-
sories—all are now offered at almost unbeliev-
able prices.

WHOLESALE

In

We have slashed all our Radio prices to keep
The world’s
largest Radio Store buys in such large quanti-
ties that it can afford to pass along to you the
marvelous price-savings offered in this catalog.
We urge every radio user to supply his needs
while these short-time Lowest Wholesale Prices

Consolette
Screen Grid
Radio Set

A complete 5 tube
A. C. Receiver, with
Radiola Speaker, in
a 13x18 inch beautiful
walnut cabinet.

Cash talks in this market, and we scoured the
radio manufacturing field to secure the bargain
exhibit listed in our second big-sale offering.
We are known as the lowest priced of all reliable
radio houses, but we frankly state that never
before have we been able to offer our thou-
sands of customers such values in standard sets
and parts.

coUPON " Startling Values in
his .
Send {7 ATALOG Sets —~ Parts — Kits
storte and Accessories
10ag0 galvage® s k \\! stpaid) d
%“e‘pt, 6452 ate St h‘“{g ' cge and ? All the standard sets and equipment are offered
500 SO cend ME ¢ R:dio Barg?™ at a mere fraction of their regular selling prices.
Kt‘“ﬁ“{\e Book We not only give you the benefit of Wholesale

el 7 prices—but of the LOWEST Wholesale Price. All
Name ] orders given careful and prompt attention. Send
------------ - today for this Catalog of smashing bargains. Use
the coupon.
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We Could Have Placed 5000 More Qualified
Men Last Year in Good Pay RADIO Positions

GET into the rich field of Radio via the training

school that supplies big Radio employers with
their new men! The Radio Training Association
of America has a standing order from radio trade
organizations, large manufacturers and dealers,
for members qualified for full time work at
splendid pay.

So great is this demand from Radio employers
that positions offering good pay and real oppor-
tunity are going begging. If you want to cash in
on Radio quick, earn $3.00 an hour and up spare
time, $40 to $100 a week full time, prepare for
a $10,000, $15,000, $25,000 a year Radio position,
investigate the R. T. A. now.

Special Attention to Radio
Service Work

Thousands of trained Radio Service Men are
needed now to service the new ajl-electric sets.
Pay is liberal, promotions rapid. The experience
you receive fits you for the biggest jobs in Radio.
The R. T. A. has arranged its course to enable
you to cash in on this work within 30 days!

Memberships that need not—should not—cost
you a cent are available right now. The minute
1t takes to fill out coupon at right for details can
result in your doubling and trebling your income
in a few months from now. If you are ambitious,
really want to get somewhere in life, you owe it
to yourself to investigate. Learn what the R.T.A.
has done for thousands —and can do for you.
Stop wishing and start actually doing some-
thing about earning more money. Fill out the
coupon and mail today.

Dept. RCA-124513 Ravenswood Ave., Chicago, Ill.

Would you like to work “behind the scenes” at
Hollywood, or for a talking picture manufacturer?
R.T. A. training qualifies you for this work.
Television, too, is included in the training. When
television begins to sweep over the country,
R. T. A. men will be ready to cash in on the big
pay jobs that will be created.

Expert Supervision
Lifelong Consultation Service

As a member of the Association you will receive
personal instruction from skilled Radio Engineers.
Under their friendly guidance every phase of Radio
will become an open book to you. And after you
graduate the R. T. A. Advisory Board will give
you personal advice on any problems which arise
in your work, This Board is made up of big men
in the industry who are helping constantly to
push R, T. A. men to the top.

Because R, T. A. training is complete, up-to-date,
practical, it has won the admiration of the Radio
industry. That's why our members are in such
demand—why you will find enrolling in R. T A.
the quickest, most profitable route to Radio.

‘

Fill Out and Mail Today!

RADIC TRAINING ASSOCIATION OF AMERICA
Dept. gca 12 4513 Ravenswood Ave., Chicago, IIL

Radio quick.

re—— —

*

onrﬂ"‘ 4
fmgn. Jar
>,

t Training Offer

Gentlemen: Send me details of your No-Cost Training
Offer and information on how to make real money in
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ABOUT MIDGET STTS. The small, or “manfel-
piece,” set has made a hit with the radio pnblic. Tts low cost
and convenience of placement are what most huvers want.
For this reason, the Service Man will be interested in the
problems which it raises. Full information on the latest
inedels will be forthcoming in the next issnes of 1{anio-Crarr,

AND CONSTRUCTION OF TONF. CON-
TROLS. There is a division of opinion among radio engineers
as to whether the tone control is a step forward or a step
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CONSTRUCTION AND THEORY. Many of our readers,
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Get Into One Of These

All practical work on real
Electrical machinery

i

Amain Easy
|Way to Get Into

ELECTRICITY

Don’t spend your life waiting for $5 raisesin a dull,
hopeless job! Let me show you how to make up to
J $60, 370 and even $200a week, in Electricity—NQT
by CORRESPONDENCE, but by an amazing way to
teach that makes you a practical Expert in90days!

Learn Without Books in90 Days

No Books! No Lessons! You learn by doing actual electrical
work right here in the Coyne Shops. You are trained on
huge motors, %enerators, switchboards, transmitting sta-
tions, power plants, auto and airplane engines, etc. You
don’t need advanced education or previous experience. ﬂ
H You qualify for real electrical work in 90 days!

Earn While You Learn

Don’t worry about a job! You get FREE life-time Employ-
ment Service. And don’t let lack of money stop you, ff
you need part-time work to help pay living expenses, I'll help
yougetit. Coyneis 31 years old. Coyne training is tested.
You canfind out everything FREE. Just mail coupon below
and I’ll send you my BIG FREE ELECTRICAL BOOXK, tell- v

ing all about jobs—salaries, etc. This does not obligate
you. Just send the coupon below!

MAIL THIS COUPON FOR BIG
FREE ELECTRICAL BOOK::

H. C. LEWIS. PRESIDENT |
COYNE ELECTRICAL SCHOOL, Dept. 90-81 |
$00 South Paulina Street, Chicago, lllinols I
Gentlemen: Please send me your big Free Electrical Book with 151

illustrations. This does not ogligate me. l

Address...... rolE CREEEE 3 i EEREET S T R Tt 00

|
i
i
I Name. ..... 000c0d000 000000 R e e neacnel e ofaregs mencprry - rolYoreres sx:
|
|
i
|

Student working on Television
transmitter in
Coyne Radio Shops

TELEVISION
TALKING PICTURES

Every branch of Radio is calling for trained men! 6,000 Serv-
ice Men needed at once. Big call for Wireless Operators,
both at Sea and in the Air. Many jobs open in Broadeastin
Stations. Talking Pictureand Sound Expertsingreat demand.
And now Television is on the way! Soon there'll be a de-
mand for thousands of Trained Men in this one branch alone.
Say “‘good-bye’’ to $25and $35a week—get into Radio,
where thousands of jobsare open, paying $60a weekand up.

NOT BY CORRESPONDENCE

By Actual Work — in 8 Weeks

Come to Coyne and learn Radio in 8 weeks! NOT BY BOOKS
OR CORRESPONDENCE, but by actual Radio work on
actual Radio equipment—on scores of Radio receivers, huge
Broadecasting equipment, the ver}i‘latest Television transmit-
ters, Code Practice apparatus, Talking Picture and Sound
equipment, etc. No experience needed. Youlearn all
branches of Radio in 8 weeks.

Free Employment Service

After you graduate, I'll help you get the Radio Job you want—and if you
need part-time work while at school, I'll help you get that, too. Coyne has
been training men since 1899. Let Coyne train you for a Big Pay Radio.
Job! Mail coupon below for a copy of my BIG FREE RADIO BOOK, telling
all about Radio, Television, Talking Pictures, Wireless, etc. This costs you
nothing. Just mail coupon below.

MAIL THIS COUPON FOR BIG
FREE RADIO AND TELEVISION BOOK

H. C. LEWIS, PRESIDENT

RADIO DIVISION, COYNE ELECTRICAY SCHOOL
§00 §. Paulina §t., Dept. 90.8H, Chicago, I11.
Gentlemen: Send me your Big Free Radio Book and all details of your
Special Introductory Offer. This does not obligate me in any way.

NAMe. ...cvviiiiirnnnennnsnn X ot G0+ ST - Phrerexs Ay
Address...... ....... - 3 006050500000 0060 06 O
City...... ST 5T ST s T <l e S T30dt 0o 080 0090000

x5 owme cows S G S S G



324 RADIO-CRAFT December, 1930

Service Man’s HANDYBOOK
WITH ADDENDA DATA SHEETS

HIS new book contains a tremendous Prescriptions of a radio doctor A portable radio testing laboratory
amount of the most important data Modernizing old receivers Servicing with the set analyzer
. of every kind — several hundred Servicing obsolete sets What and how the Service Man should sell
illustrations, wiring diagrams, charts, on Operating notes for Service Men Helping the Service Man to make money
evg.“ sc(:ncetxv;ble s“b"flc_t pertaining to Service Men's data How to become a Service Man
radio sets, tubes, ctc. The book is live Servicing automobile radio installations Servicing broadcast receivers
meat” from start to finish, and contains . - '
only practical i : s Curing man-made static All about vacuum tubes, and vacuum-tube
tformation on which every - it
e manlean] SR imaediataly Causes and cure of radio interference data .
. ¥ Notes on repairing “B” power units Special radio Service Man’s data
Just to give you a few subjects contained Constructional data on laboratery equip- Dozens of radio service data sheets
in the book, we mention the following: ment And hundreds of other similar subjects

The Foremost Radio Service Authorities Have

$2.00 PER COPY B : Contributed to This Book
— = C.W. PALMER GEO. C. MILLER H. WEILER
LEON L. ADELMAN  JULIUS G. ACEVES  J.E.DEINES
SYLVAN HARRIS C. W. TECK F. R. BRISTOW
BERTRAM M. FREED PAUL L. WELKER and many others

6 NEW DEPARTURE

VERY Service Man, cvery radio man, every
radio experimenter and every radio pro-
fessional makes his own notes, draws his own cir-
cuits and writes down his own observations and
his own data. For these reasons, thc RADIO
SERVICE MAN’S HANDYBOOK has been
made in loose-leaf form. There are supplied with
this book 48 special ladger paper pages, square
ruled on both sides so that vou can take a leaf and
place it wherever you wish, and awrite on it your
own data. 1f you wish, you can also cut out data
from other publications and paste it on the sheet—
placing it in its proper position in the loose-leaf
book.

The total number of pages is 200 and the book con-
< tains such a wealth of radio material as you have
b memmmmmm--sssssssssas=s===%  peyer seen before between two covers. Nothing

|
R PN Yok ity N Y. o E like it has ever been produced. ‘The book is of the
Gentlemen: . . . g . _
entAcs ;':‘-)ro;-gur hlmi.rhl» ofT‘er'_,| 1 rnlclme herewith remlt!aneq gr iﬂ,ooll{ﬁ]maa\ﬁ}\g : lﬂrgc SIZC, 9 X 12 lnCheS) ﬂnd 18 }‘ﬂ the samec lOOSC
forelyn £2.26) hlel, B e ehilre SOt Bn Jove Shects.in Jovso-leal form, 8 leaf form as the OFFICIAL RADIO SERVICE MANUAL.
as descrlbed in RADIO-CHAFT. ] . o . .
' It has a semi-flexible cover with gold stamping.
B L S S L b e L e s Sl
[ ]
............................................................. L)
— ' MAIL COUPON TODAY
City and State . s o= L] -
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-l;is compact A. C. Midget Receiver in its beautiful twa-tone walnut cabinet gives
radio performance of cansale quality. Its modest price is anly passible because
every part, including tubes, was designed by the same engineers, and mode by

Your Pilot Retailer the some skilled warkers—all under one raaf—that of the Pilat Radia Plant, the
Js Part of Pilot's Plant fargest factary awned and aperated by o radia manufacturer. It is the outstand-

Ing miniature receiver in selectivity and sensitivity because of two screen grid
He is no mere middlemon stages; in undistorted tone, because of Screen Grid Power Detection; in volume
e bk ond depth of tone, because of 1-227 audio stoge and 1-245 power audia stage.

middlemen. He is a repre- kT . R . . N
se'nfative of fhe ‘:O:'zrey Full Shielding. Its special electra dynomic specker of Pilot design, is the lost

chasen for his ability to touch necessory for complete superiority. Pilotron Tubes are furnished with every
cooperate with Pilot's lab- Pilot Midget becouse Pilot retoilers know none are more reliable, and that
oratory engineers in seeing unreliable tubes cause 80 per cent of their service troubles.

that you enjoy all the

obundant satisfaction built P | L O T R A D | O & T U B E C O R p

into every Pilot product

whether it be kit, set, tube, Chicago OFice: San Francisco Office:
or accessary. 234 S. Wells Street LAWRENCE + MASS. 1278 Mission Street
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RADIO SERVICE MANUAL

and

Complete Directory of all
Commercial Wiring

Diagrams

IN LOOSE-LEAF
FLEXIBLE, LEATHERETTE
BINDER

OVER 1,000 ILLUSTRA-
TIONS, DIAGRAMS, Ete.
l 352 PAGES 9”7 x 127 l

Weight 215 Ibs.

HUGO GERNSBACK, Editor
CLYDE FITCH, Managing Editor

Prepared Especially for the Radio Service Man!

EVER in the history of rudio has
there ever been published a service
manual, so complete, as this new

OFFICIAL RADIO SERVICE MANUAL.

THE BIGGEST RADIO VALUE IN AMERICA TODAY'!

It is a veritahle encyclopedia of service informa.

tion—worth several times its price. It is invaluable not only for the Service Man, but for
everyone Interested in radio.

$352 A cory

-

Radio Service
Manual

Tomplete Directory

ot sh

Commercial Wiring Diagrams

times.

MAIL
COUPON
TODAY—

GERNSHACK PUBLICATIONS, Inc,
96-98 Park Place. New York, N. Y.

As per your speclal offer, 1 erclose nerewlth $3.50 for which
you are to semid me postpaid, one copy of the OFKFICLAL RADIO

a 0
SERVICE MANUAL.

There has been collected for this manual wiring diagrams
and data of nearly every commercial set, of which there is
any available record, manufactured since 1927, and many
3 earlier ones.

The OFFICIAL RADIO SERVICE MANUAL is made
in loose-leaf form in a handsome, durable, flexible leather-
ette binder and contains 352 pages of the large size, 9 x 12

Additional service data for new receivers, as they appear
on the market, will be published and supplied at a trifling
cost so that the MANUAL may be kept up-to-date at all
But that is not all,

SERVICE
INFORMATION

The OFFICIAL RADIO SERVICE
MANUAL contains also a most com-
prehensive instruction course for the
radio Service Man, giving practical in-
formation from every angle on how to
service the set, Here are only a small
number of the artictes mentioned:

Amplifiers (Audio and Radio)
Automotive Radio

Antennas

Condensers

Detectors

Eliminators

Meters

PPower Supply Systems

Radio Phonograph Equipment
Resistors

Short-Wave Sets

Speakers

Tubes

You simply ¢annot realize what a tremendous work this is
until you have held a copy in your hands and have gone
through its 352 pages.

Over 1,000 illustrations, d.agrams, els.

WHAT THEY SAY

NOTHING CAN COMPARE WITH IT -
1 have recelved my copy of the OFFICIAL RADIO SERV-
1CKE MANUAL. 1 expected it would be good for I think
yoy Luow as mueh as gany of them what the averazg
radlo man wants, but 1'Il wager noL very maly exnected
to recclve a book comparahle 1o this ane. I think you
deserve 4 lot of credit for being the tirst to put out a real
serviee maugal that the amateur or professlonal cun make
good overyday use of, Ji's a Kood practical oook and ono
ilat every servieo man will be hroud ol —E. D. ILANA,
Haslett, Mich.

BEST BOOK IN THE FIELD .

I recelved your hook OFHICIAL  RADIO SERVICE
MANUAL and | find it i as yet the best book I have
found in this field of radie. You are well fustilled In
that this 1s the nheer of serclee manuals. | wlil you ali
the suceess possible 1n the publishing of future books oo
radlo which are sure of great necessity. —WILLIAM R
BROWN, Drown Radjo Service, 1810 Luckingham Street.
Toledo. Ohto.

WORTH A GREAT DEAL MORE .
Recelsed your ropy of OFFICIAL RADIO SERVICE
MANUAL “and am greatly pleased with same. It s
worth a- great deal ore than it eosts. —HAROLD
AIGUIER, 41 Rutland Ave., Arllngton, N, 4,

“SHE IS A BIRN”
Just to let you know we recelvea my MANUAL this
A.M. and OH BOY!! She ls sure a BIRD You
kure id sirut vour stuff, AND HOW!!\—V, H. HERNDON,
Herndon’s Radlo Shop, Odon, Indlana.
EXTREMELY PLEASEN
1 acknowledge tecelnt of the OFFICIAL RADIO SERVICE
MANUAL and | am extremely pleased wlth 1t.—ED\Y.
JOHN SMITH. 337 E. 26th st., Erle, Pennd
A YERITABLE GOLD MINE

1 rocelved the OFFICIAN, RADIO SERVICE MANUAL
1 am well pleased. It I8 a verltable #ald mine [for
the =ervico Man—EUGENE BINFORD, Arkansas Cluy,

Lansas.

MAGNIFIQUE
Ltecelved my capy of the OFFICIAT, RADIO SERVICE
MANUAL this A M. **She  is what you call him?
Magnltiyne!  Exauisire!® A tlmely ald for the troubied
sets, BOICE, 1118 . Dauphin, Phlla=

delphla, Pa.
FINEST _THING
Just tecelved the RADIO MANUAL. Tt sure [3 the
finest thing 1 huve seen.—E. J. SCHWARM, 465 Eddy
Road, Clevelund. Ohlo.
IT ASTOUNDED THEM

Evervwhers 1 have exhlhlted the MANUAL it has taken
the Loys hy surpriso and fts completeness has astounded
them. For Instance, Naturday morning last 1 had oe-
casion to run_Into_the servico plant of the Mackenzle
Radie Corp.. New York Distriet Distrlbuters for Zenlth
Kadlo. in ronnectlon with_ replieement units. and when
1 showed the Service Manarer. Mr. Wandelt, the
MANUAL. he was ukreeably surprised and called the
men o ree the work. Delightedly yours. and always a
booster for Gemsback [D'ublications. of wmeh | read
practleally all. and study them.—1KA €. HALDERMAN,
44 Lervy I'lace, Rldgewoud. N. J.
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* Takes the Resistance Out of Radio”’

Editorial Offices, 96-98 Park Place, New York, N. Y.

Home Radio-Recording

B8y Hugo Gernsback

OME-RECORDING is not a new idea by any
means. Years ago (to be exact, in the Sep-
tember, 1915, issue of one of the writer’s
former magazines—The Electrical Experi-

stenter), 1 published an illustrated article showing how
i Jersey inventor had recorded code messages on a
wax phonograph cylinder.

This was the beginning ; and, during the intervening
15 years, much work has been done in recording, not
only on cylinders but also on discs, and even filins, the
usual radio programmes. In the past, most of this
work was of a commercial or professional nature, but,
from now on, there is 10 he added to radio reception,
the practice of home-recording.

This in time may assume formidable proportions.
Already a number of tirms are putting out kits which
can be attached to any existing phonograph and radio.
The price of the kit is kept within reason; and the
writer would not be surprised to see such kits finally
sold even below $10.00, if the public takes home-record-
ing to its heart, and the use of it becomes universal.

There is a certain fascination in recording your own
voice; as no one knows in advance what his own voice
sounds like. Most people are exceedingly surprised
when they first hear the gquality of their own speech,
as transcribed by a phonograph record. There are, of
course, manv excellent recommendations for home-
recording : first, the novelty; second, as a means of
entertainment for parties, etc. Then we have the more
serious use. by parents who wish to preserve the voices
of their children at different stages of their growth;
such records can be kept for years without deterioration.
The converse is true, where the children wish to per-
petuate the voices of their parents and grandparents,
as well as friends; to recall them for years to come
and to hand them down to coming generations. A
record of this type, like a photograph, may be kept and
cherished for many vears.

In addition to this, it is now possible to record any-
thing that comes in over the air by radio; such as an
address by the president of the United States, or any
other dignitary, arias by great singers, and any special
programs we wish to record. Very often excellent
artists are on the air when favorable reception permits
making a good record of their voices or instruments;

and the owner will alwavs ieel a little prouder to let
his friends hear a self-recorded transcription rather
than the conmmercial article.

These are only a few of the many apparent uses of
lome-recording ; hut of course there are many more.
These are not only strictly of a home and non-commer-
cial nature, but others may be applied to purely com-
mercial work. A number of such opportunities will
occur to enterprising radio workers.

\While the art of home-recording is still new, and may
be looked upon as only a novelty by many, yet the
wide-awake radio dealer or independent Service Man
will appreciate immediately that a new source of income
is being opened to him. Everyone who owns a radio
and a phonograph is a prospect for a home-recorder
and, right now, it will be a good sales point to present
10 a customer hecause, in many cases, he will be the
tirst one in his locality to have one when the sale is
made. A single demonstration usually should be suffi-
cient to sell the average individual, particularly when
he realizes that it is only the first cost that counts;
since the record blanks are exceedingly cheap and the
upkeep for the home-recording instruments is prac-
tically nil.

Of course, the Service Man or radiotrician will first
have to familiarize himsel{ with the home-recording
instrument, and become posted in the mechanical
features; so that, when a demonstration is given, it
will he perfect and will show immediate results. Most
of the home-recording instruments on the market now
are simplicity itself and it is rather easy to make rec-
ords; so that even an intelligent child can Dlecome
proficient in the recording. Inasmuch as home-record-
ing is apt to develop into a big adjunct to radio, thereby
producing additional income, it will be wise to get
hehind the movement in earnest and shout it from the
housetops, rather than let nature take its own course.

In the past, many good radio ideas have heen cevel-
oped, but. unfortunately, individuals in the radio trade
were always the first to knock the idea; with the final
result that those who pooh-poohed the idea were the
first 10 get out of the radio business.

Let us hope that the hone-recording idea will take
root, for it is meritorious and can be made a big adjunct
to radio.
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Service Men’s Department

This department is about the Service Man, for the Service Man,
and largely by the Service Man. Its contributors are practical
men, and we invite every Service Man in the country to tell about

WHY RADIO SERVICING GROWS
DAILY MORE COMPLEX

By John F. Rider

NIS need not be a close observer to

note that the panorama of sct de-

sign has undergone a great change

during  the past three or four
vears—as a matter of fact, even during the
last two years. There was a time when any
man conversant with the technieal side of
radio could design a radio receiver. There
was no necd for an extensive grounding in
engineering; because most of the work was
of the cut-and-try nature and the require-
ments were very few. Service, at that time,
necessitated  only  ordinary  bell-ringing-
cjrenit experience.

Not so in this day of thorongh design.
Just as the requirements for set designers
or cngineers have inercased, so have the
complexitics presented to Service Men kept
pace with the improved design.  There is
no fonger roomn for the cut-and-try engi-
neer, and there is no room ftor the “Cut-
and-Try” Service Man,

Cach new model of a radio receiver intro-
duces some innovation or some change in
design which makes the reeceiver more com-
plex, so far as teehnical detail is concerned.
Suppose we analyse some of the modern re-
ceivers, and compare them with the systems
of vestervear.

The introduetion of the band-pass filter
became a necessity as the number of sta-
tions upon the air increased, and as the
demand for better quality of reproduction
was voiced with suflicient londness. Essen-
tially, the band-pass filter is somewhat like
the ordinary tuned radio-frequeney trans-
former; both allow the passage of a cer-
tain band of frequencies. Ilowever, the de-
sign and operation of the radio frequeney
hand-pass filter is much more complex than
that of the ordinary tuned radio-frequency
transformer; the number of cirenits involved
15 greater, and the muber of units involved
is also greater. To be in a position to
effect some corrective remedy, in the event
of trouble, the Service Man must he familiar
with the design and operation of such eir-
cuits.

To add to the complexity of the cireuit
there is the present use of systeins whereby
the orignal fault of the conventional radio-
frequency hand-pass filter is corrected. 'I'he
first receivers to cmploy band-pass filters
were afflicted with trouble of a peculiar
type;: the filter system performed well over
a certain. frequeney band (perfeetly, to be
exact, npon only the carrier frequency.)
For frequencies below and ahove this fig-
ure, the width of the band passed was either
greater or smaller than the required 10
kilocycles, depending upon the form of
coupling used between the parts of the filter,

his own experiences of all kinds.

Edited by JOHN F. RIDER

R. JOKIN F. RIDER, who passes

upon all the material submitted
for publication here, in the Service
Men's Department, is a radio engineer
of the first rank who has devoted much
energy to the popularization of tech-
nical knowledge. None excel him in
the art of making difficulties clear; he
is a practical instructor, and the author
of books known by all Service Men as
useful guides. Letters, stories, re-
quests and suggestions for this depart-
ment may be addressed to him in care
of Ranio-CrAaFT.

The modern reeciver is no longer troubled
by such diffieulties. Lngineers have now
combined the properties of inductive and
apacitative coupling, in such manner as
to secure a constant width of band over
the entire broadeast range. Whereas a man
could once become familiar with ecither the
capacity- or the induetively-coupled type of
radio-frequency band-pass filter, and hope
to pass on that score, he must now he fa-
tiiliar with, not only hoth of these coupling
arrangements, Imt also the combined effects.
Furthermore, engineers have developed more
complex forms of capacity coupling whereby
uniform widtly of band-pass is secured with-
ont combining twe forms of coupling. 'The
comprehension of sneh arrangements is not
dificult, if one sets himself to the task;
but, if practical experience is to be the sole
teacher, ninch water will pass beneath the
bridge before even the functions of the vari-
ous clements are understood.

To add to the compheations, which make
study even more necessary, some of the
parts employed in such systems are neces-
sary in order to accomplish an end which
is seldom discussed in the ordinary radio
text book. Theory will consider the require-
ments and the characteristies of conpled
circuits, but does not include the additions
necessatry in order to provide the correct
degree of regeneration uwpon the high or low
frequencies. 'To arrive at the final answer,

one must combine the coupled circuit with
the additional etements used, and ascertain
the action of the whale by considering the
action of the individual parts.  Thus, for
example, one must koow the action of a
resistance in a radio-frequency tuning svs-
tem, and also know the action of the coupled
cirenit, in order to arrive at the conhina-
tions nsed today. ‘This knowledge must be
gained by study.

It is not a far-fetched statement that the
Service Man of the future will have to be
an engineer (at least a practical engineer)
if he is to understand the operations of
the design engineer.  Take, as an example,
the use of the clectric motor in connection
with the modern radio receiver. There was
a time, not long past, when there was no
thought of any relationship hetween the ra-
dio receiver and a motor. But remote tun-
ing control is gradually becoming a reality
and, to understand and secrvice such sys-
tems, the Service Man will have to be thor-
oughly familiar with the principles of frac-
tional-horsepower motors. As far as the
size is concerned, it is of no consequence;
the knowledge required will be that related
to the principles of motors.

As a matter of fact, the use of such a
niotor is not limited solely to vemote tuning-
control syvstem. One manufacturer has in-
troduced the elock form of automatic tun-
ing; in other words, one can set the elock
to change the tuning of the receiver in ac-
cordanee with the hour, thereby antomatic-
ally tuning to whatever program is desired
at that time.  1"urthermore. home recording
of the voice or of the reccived program is
another innovation which involves the use
of a motor. Who will serviee such motors?
Will it be out of the Serviee Man's field,
and become that of the electrician? Is com-
petition of this nature in the ofling? ‘The
Jogical one to service each and every part
of the radio installation is the radio Service
Man.,

What about the home tallcies? The syvs-
tem is bnilt aronnd the andio mmplifier in
the receiver. In the event of trouble, the
radio Service Man will be ealled upon to
repair such systems.  As a matter of fact,
it is not fanciful to state that the futnre
radio receiver will be a combination of a
receiving systenn, a television system and
a home *“talking movie Tf this is to be
within the scope of the Service Man, and
the syvstems made sncceessful, the Service
Man must become familiar with opties,
lenses, photoelectrie cells. neon tubes, miero-
phones, record-cuiting devices, ete.

But why speak about a vear henee® Con-
sider the present. The home-recording sys-
tem is a feature of some of the new receiv-
ers introduced at the show in New York.
Hence the microphone and the motor and

(Coutinued on page 365)
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Leaves from Service Men’s Note Books

The “Meat” of what our professionals have learned by their own
practical experiences of many years

By RADIO-CRAFT READERS

NOTES ON VICTOR MODELS
By R. Hedley Childerhose
I\' Vietor “R32" and “R.E. 45" receivers,
hum is quite often caused by the “Radio-
Phono™ transfer switch.  Tighten the two
screws that hold the contact springs and
insulition together.

A soft eentre in the cone of the dynamie
spealker causes o snapping noise on loud
signals. It is generally necessary lo replace
the eone; although in some cases a round
piece of adhesive tave, stuck over the weak
center, overcomes the trouoie.

A pood method to center the cone is: re-
move the speaker from the hafile board,
leaving the cable plugged into the power
pack, set turned on. I.oosen the serew in
the center of cone. Remove first RF. *26
tuhe to prevent signal coming through; then
turn “Thnu Control,” on rear of power pack,
to cextreme left. Tighten center serew, and
test by running your finger lightly around
cone, near the rim. A uniform buzz should
be heard on all sides. If tone varies, loosen
serew, press slightly on one side, and re-
tichten. Readjust hum control.

‘I'he leads to the record volume-control on
“R.TE. 458" are held by screws, whieh often
loosen, caunsing  intermittent record repro-
duction.  The loose lugs sometimes short,
killing the phonograph section, or shorting
it to tull volume,

Ball or enge types of aerials are usually
noisy on these sets, and it is best to change
1o single-wire aerials where interference is
bad, or signals are weak.

SERVICING CROSLEY MODELS
By V. G. Whipple

NY Service Man who has had oceasion

to service a number of Croslev screen-
grid sets knows the inconvenienee of par-
tially disassembling the ehassis in order to
clean the antenna switeh. This part, on the
carlier models, was certain to give tronble
periodically.  However by mixing two tea-
spoons of Nujol with a small bottle of
Vaseline, and placing this on all parts of
the switeh, the tronble will be remedied and
will not return for a long time. [f you will
use a pipe cleaner, one end of which is lib-
erally coated with this mixture, and insert
it throngh one of the small holes in the
bottorn of the chassis bencath this antenna
switch, vou will find that the switeh way
be Tubricated without even removing the
chassis from the cahinet. Use a flashlight
in order to see properly.

Crosleys, partienlarly the “Showhbox” mod-
els, give some difliculty with poor connec-
tions to the rotor of the condenser gang.
This may be remedied by loosening the set
serews in the thick washer at the rear of
the condenser gang, removing this and the
other washers, and cleaning themn thoroughly.
Sandpaper them until bright and lubricate
them with the Nujol-Vaseline composition.

If the socket prongs on these same sets

become tarnished or corroded, giving poor
contaet with the tube prongs, this is easily
cured by putting the same composition on
the tube prongs; then insert the tube into
the socket and work it around a little to
spread this material,

[n the case of late Crosley models, as well
as sets of some other makes using "15 power
tubes, a peculiar sound similar to motor-
hoating is frequently caused by gassy *“45”
tubes. Replace one or both of them and
the trouble will stop.

Another peculiar thing 1T have found sev-
eral times; the bolts holding down the base
of the dynamie speaker, because of irregu-
larities in the surface of the wood beneath
the base, had drawn the speaker frame out
of shape and caused the voice coil to rub.
Slightly looscning one or two of the bolts
allowed it to veturn to normal.

The Lmf, by-pass condenser shown above will

often  areatly improve the ouiput of a set.

particularly cwhen its filtering action is aided

by the use of R. An appropriate wvalue for
this resistor 1is 60,000 ofims,

ADDITIONAL BY-PASSING
By D. V. Chambers

N almost any set operated clectrically, a

I-inf. condenser, in the detector plate cir-
cuit hetween the “B” of transformer or
coupling resistor and ground will greatly
reduce lnun, and also help to clear up tone
and eliminate eonpling with the RUF. stuges.

In early Kolster hattery sets, the grid
resistor-condenser combination in R.F. grid
cirenits is a frequent canse of weal or no
reception,

A ROOF FOR COUNTERPOISE
By C. H. Lembcke

AN unusnal solution to the usual service

problem — interference — was cured in
the fullowing manner. The loeation was the
third floor of the Post Publishing Co. in the
center of the business district of Appleton,
Wis, and speech was absolutely unintel-
ligible on the recciver, a Kennedy. A lead
of Belden shielded wire was first used, the
shicld being grounded on the tin roof. The
set had a separate ground on a rod; and,
when the gromnd wire was accidentally
jerked loose, T noticed the usual increase
in signal, while the noise level remained
the sane.

This suggested the “ham’s” old standbhy—
the counterpoise. Tt was simple to use the
tin roof for this purpose, as it was un-
grounded; and the outside braid was con-

neeted to it, T ran a wire from the end of
the braid to the ground post of the set—
and the salesman promised to persuade the
hoss to get mie a new sevvice car, for saving
the sale. If the window hadn’t been open,
we would have sworn there wasn’t a motor
going within ten wiles, though all the presses
were running downstairs.

This is not a wniversal solution, however;
as most tin roofs are gronnded. Neverthe-
less, the capacitative cffect between the
braid and the enclosed lead-in decrcased out-
side interference surprisingly.

EFFECT OF TEST PRODS
By Llovd R. Brown

ECEPTION in one Atwater Kent

“Model 60C” (second type), which the
writer was called upon to service, was ob-
tained only by placing a finger on the grid
cap of the second R.F. screen-grid tube,
and holding it there. DBelieving that a short
lurked within this stage. T took the chassis
from the cahinet and tested for continuity.
Evervthing then seemed O.K.; but 1 found
that, by plaeing and holding the finger on
one terminal of the plate choke in the sce-
ond stage, reception was obtained just as
by touching the grid eap.

Close examination of the choke showed
that the winding was broken heneath the
solder of this terminal; hut, when the ehoke
was tested for a short, it registered O.K.
becanse the slight pressure from the prods
was sufficient to restore the broken contaet
and allow eurrent to flow. After the choke
was repaired. the set worked perfectty.

SHUNTING AN AMMETER
By John J. Nothelfer

HE range of any milliammeter may be
conveniently increased by using old re-
sistanee wire, faken from i disearded rheo-
stat, and wound on a nail to obtain a coiled
wire. One e¢nd of this is connected to
one of the terminals of the meter.
A load should be put on the meler that
(Continued on page 365)

My, Nothelfer’s way of applving a shunt to
alter @ meter’s scale is simplicity itself,



330

RADIO-CRAFT

December, 1930

Operating Notes for Service Men

As a rule a commercial set, however well built, must have some
point weaker than the rest at which trouble may be first experi-
enced. Here are a few suggestions on where to look for trouble

ECENT cases of fading encountered
in the Amrad “Nocturne” (*“I'vpe
THOT) were finally traced to the fuse
block, which is fastened to the side

of the cabinet; this has two fuses, one in
either side of the line. If the clips holding
the fuses become corroded and lose their
tension, the resulting poor contact will eaxuse
fading; which will be evidenced by flicker-
ing or dimming of the pilot bulb. This,
however, is “difficult to detect; because the
dial is black with a white scale, and a slight
change is not at once appurent. It is a
good policy to clean all fuse contacts and
bend up the clips, thus possibly preventing
@ repeat call.

The other cause of fading in this model
(not counting a poor 27 as the detector, or
i loose element in one of the *26s) is found
in the audio transformer leads, which pass
from the unit through holes in the chassis
to the terminals under the chassis. The
openings are just large enough for the
leads; strain and vibration way cause a
short to the chassis, when the metal has
cut through the insulation of the leads.
Pulling on the latter, while the set is in
operation, will quickly show whether fad-
ing is due to this canse. These transform-
ers, which are mounted in hronze housings,
may soinetimes be repaired, in case of a
short between the windings, by heating them.
‘Fhe wax compound will flow and introduce
an insulation, between the shorted primary
lead and the case.

Connections to be Watched
When veplacing voluie controls in the
Vietor “32,* “45,” ete., care should be taken
to resolder the proper wires to the proper
variable resistor.  This chassis incorporates

in certain commercial models.

By BERTRAM M. FREED

bypass condenser marked *“1107-P* which
will canse fading if it open-cireuits. ‘I'ap-
ping lightly with the back of a serewdriver,
while the set is in operation, will quiekly
show it there is a defeet in this condenser.

In this receiver, also, several fixed car-
bon resistors are used in different parts of
the IR.F. circuit. Such a component is cov-
ered at one end with black spaghetti, with
a lead several inches long; under the spa-
ghetti is a connection fo the pigtail of the
resistor.  If this connection is not prop-
crly  soldered, intermittent reception and
fading may be cansed.

On the new Colonial “33," complaints of
lack of volume have heen caused by the slip-
ping of the braided copper belt on the «rum
carried by the control shaft; the result was
that the ticklers were not properly varied.
This is easily remedied.

An elusive hum on Philco phonograph
combinations, not occasioned by a bad tube,
has been removed by grounding the frime-
work of the phonograph motor to the set
chassis.

Shielding the '27 Detector

In the latest Atwater Kent screen-grid
model, a metal shield resemibling those used
for the screen-grid tubes is slipped over
the ‘27 detector, and grounded to the chassis
through the sereen-grid cap lead. ‘This is
furnished with the set (packed with the
ground clamp) and should not be oniitted;
as it climinates hum and microphonic con-
ditions.

Many Service Men have been regularly
replacing the "99 tube in the Peerless Kylee-
tron; some use a '20, which lasts longer.
The writer has found, however, that an
’01A does the trick and removes the danger

= FIG4

The conncctions of the
wolume control in the Iic-
tor 32"  aund  similar
models; tico  potentiom-
cters ore built into one
instrismcit, but their arms
are not clectrically con-
unected. The arm of one
is grounded, the other is
at an R.F. voltage above
ground. Replacements
should be made carefully.

a dual volume control; one resistor is an
aerial potentiometer, the other is across
an R.F. absorption-cirenit winding (Fig. 1).
The arm of the latter resistor is fastened
to the metal construction of the wnit and,
conseqnently, is grounded when mounted to
the metal chassis; the other, coupled to the
first by a strip of hakclite insulation, shonld
he connected to the grid lead of the first
RR.F. tube.

The writer has previously mentioned
causes of fading in the Colonial “32AC";
in this model, directly behind the push-pull
input transformer, there is a triple-lug flat

of burnout. ‘This tube acts only as a sup-
plemental recetifier, to furnish additional po-
larizing voltage for the electrostatie speaker,

A recent meeting of a group of Service
Men with representatives of the Fada fac-
tory was featured hy a discussion of the
new models.  In reply to the objections of
the Service Men that they had been put to
undue labor in replacing a pilot or flash
lamp, by having to remove several Dclts
and knobs, the engincer pointed out that it
is necessary only to remove the escutcheon
plate, which is held by a screw, and is easily
pried oft as soon as that is taken out. When

the escutcheon is replaced, it is necessary
to note: that it lines up, so that the key may
be inserted into the “Flashograph” meeha-
nism.  However, if the replacement bulb
still fails to function properly when the dial
is turmed. it will be necessary to take out
the chassis to get at the flasher mechanisin.

R GREEN

Replacement of a 714 with a ’45 in the Kol
ster “Model 65" gives better oulfut.

In the Kolster '“65,” all cases of fading
have been traced to the tilament rheostat;
corrosion on the contact arm and resistance
strip canses a variation in voltage on the
26 tubes.  Cleaning with steel wool and
bending down the slider to increase the con-
tact pressure will remedy this trouble.

Rearranging a Power Stage

On this same model, if slightly greater
output is desired, it will sometimes be found
advantageous to replace the "71A with a
't5. No rewiring of the chassis is required;
the center tap of the 27 tilament winding,
which is grounded, should be disconnected
and led to the No. 10 tap (Fig. 2). The
filament leads te the power stage are dis-
connected from taps 4 and 5 and fastened
to Nos. 1 and 2: this will place the needed
214 volts on the 15,  All sets that have
heen changed over in this way have given
clearer output.

The only connections from the Sparton
pre-selector to the R.F. amplifier arve to
the chassis (ground) and throngh a pin
which fits into an opening in the amplifier
to make conneetion with the grid of the
first tube. If the amplifier is removed for
any purpose (sav to repliace the pilot light)
he certain that this pin is seated properly
in the spring evelet of the amplifier when
the latter is replaced.

Electrolytic Condenser Contacts

In the Sparton “930" and similar models,
noisy and fading reception has been caused
hy poor contact hetween the can (negative
electrode) of the electrolytic condenser ard
the chassis. This condenser is seated in a
cireular opening in the chassis, to which
it has no other electrical connection. 1f the
copper corrodes, it must bhe cleaned to re-
store proper contact. Sometimes it is neces-
sary to bend up the wetal flange of the
opening, which is punched into the chassis;
to give the needed pressure.

(Counlinued on puye 3G6)
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The Service Man’s Opren Forum

His Opinions on Conditions and Practices in the Radio Business

SMALL SALES AND QUICK RETURNS
Editor, Ramio-Crarr:

I think Service Men generally would ap-
preciate the diagrams and notes of radios
put out by the big mail order concerns;
these are widely distributed, and those I
have cowe in contact with are all standard
factory-huilt scts, built under R. C. A. pat-
ents. The Sears-RRoebuck “Silvertone” sets
are nicely put up and, if one had a diagram
to follow, it wonld help considerably. I
recently had a case of the primary winding
in the power transformer being open, and
I could have used a diagram to consider-
able advantage. It was easily repaired, onece
located and the transforiner removed; but
it was some job tracing out the connections
with nothing to guide me.

I was called in this wmorning to see a re-
fractory Cresley, that proved to have only
a broken heater in the '27 detector. When
first turned on, it gave full volume, then
gradually died down and as gradually came
on again.  When the poreelain surrounding
the filament was cool, it held it together, and
current passed. When the poreelain ex-
panded, it caused the filament to spread,
with consequent fading; and, when the por-
celain cooled, contact was restored, and so
on. I knew as soon as I heard it that trouble
wis in the deteetor, T put in a new tube,
aud evervthing was O.K,

The tube cost me §1.27, and T charged the
set owner $3.50 for a few minutes’ work—
and she was tickled pink, T understood this
when she told me that she had called a man
from one of our largest service companies
and, after making several highly important
tests, he had told her that the power plant
was shot and he would have to take it to
the shop. He told her that it would cost
between 835 and $40 to repair it, and
charged her £2.00 for the information. For-
1unately, she was not sufficiently impressed
by his wisdom, and didn't let it go. After
she recited all this to me, T thought perhaps
I had better serulinize the set a hit closer;
Iut a thoreugh test revealed nothing wrong,
and it's going like a house afire.

I have already received two nwore calls,
direetly traccable to this customer. So my
old theory, “Good work is the hest advertise-
ment” has again proved itself.

Tuos. C. GexTry,

324 Wesl G5th St., Los Angeles, Culif.

PROTECTION AGAINST LIGHTNING
Kditor, Ramo-Crarr:

T noted an arlicle in a recent issue of
Ramo-Crarr regarding lightning and its et-
fect on aerials, and I wonld like to sav a
few words about my experience with it
I have never found a lightning arrvestor that
could be depended on in diverting lightning
and preventing damage to radio sets or
radio apparatus. T have never found a
S..D/T. switeh that has failed to save the
sct and accessories, when used,

For instance, suppose vou install a light-
ning arrestor between acrial and ground;
and then leave the set’s light cord attached
to the lamp socket. Well, when vou think

everything is all right ufter a severe storm,
you discover the lightning had done damage
to the receiver and the thing is dead or
smokes.  Faet is the lightning or excess
voltage over the light line has done the
damage; it did not come over the aerial
at all.

The only safe method I know of in pro-
tecting A.C. sets is to use the throw switch,
absolutely disconnecting the aerial and
ground hoth from the receiver by using a
D.P.DT. switeh instead of S.P.D.T.  Then
use a safety plug between the light socket
and the receiver plug which protects the set
from excess voltage; such a device is avail-
able on the market in several makes. 1 have
replaced these after high-voltage and light-
ning strokes, so called. If a Service Man
will protect a set by above ruethods, all
damage hy storms, ete. will he reduced to
the zero point.

Any kind of a splice in the aerial and
ground should be avoided. T do not recom-
mend even a soldered connection, except
to ground rod. Even then it should be
washed with aleohol, wrapped with heavy
tinfoil and again with heavy insulating tape;
and the rod driven under the ground out of
sight with lead covered up to point of cn-
trance to window, There is too much back
firing to depend on an arrestor.  Even with
only a ground wire attached, a set van be
damaged; as a jolt will shoot up through
the ground and into the set. ‘There is no
excuse for damage to receivers when switches
and safety socket plugs can be had at so
little cost.

1t took me some time to find this out,
but T know what T am talking about from
the service that was required Dby the old
method. T never have anv trouble now, so
I pass it on. The fellow (hat knows, or
thinks, he knows the old method is all right,
will wake up some time with his own set
blown. Lightning and cleetricity work funny
capers some times, and the sate way is to
break their path.

Rov C. Hvyue,
Rowan, Fowa,
GETTING TOGETHER ON SERVICING
Editor, Rapro-Cuarr:

There are two sides to the uestion—
dealer serviee vs. independent service: and
to ilustrate this, T may tell what has been
done here. At a meeting of the dealers in
this town, the matter of service was gone
over; and it was agrecd that none of them
had work enongh to hire a Service Man
of his own;: so T proposed to undertake the
serviee work, and it has worked out fairly
well us follows:

The usual charge for service work here
is now £1.50 per hour; and T undertook to
do their work at 8100 per hour, giving them
an opportunity to make a profit on it. At
this rate, they were to bring the work to
my shop, and call for it when finished. On
outside calls, the rate was the swme, plus
the time spent in servieing the set: pro-
vided it was one of their customers who
called and the job was referred to wme.

When a set must be brought to the shop,
on a job of this kind, the dealer is notified
when the work is completed, and of the
charges. 1 then deliver the set to the cus-
tomer, collect the full c¢harge, and credit
the dealer for the amount due him, which
is to be applied on the next job he brings
in. Parts required for the service of any
set are supplied by the dealer who sold the
set; for these he charges full retail price,
and we collect the labor charge. 1f the set
is brought in by the dealer, and we furnish
the repair parts out of our own stock, we
charge for them at the retail price, and he
makes his profit on the labor allowance. 1f
new tubes or other accessorics are required
for a call that is referred to us, we put
them in and charge the regular price. We
have not vet been faced with the problemn of
service when selling new sets; but will prob-
ably find a way out.

At every opportunity, T talk with the
owner of a radio set and try to bring the
conversation around to service—the kind
they get and would like to get. ‘I'his gives
me an insight into how Serviee Men work
in other towns; and I try to profit by what
is told me. This brings me to the question,
of cleanness.

Many set owners have said to me: “I
hate to have that Serviee Man in the house;
T am afraid e will leave grease spots
around.” “There is no excuse for a Service
Man's wearing dirty clothes; as servieing
is not a dirty joh. T do not sav that we
shonld dress to the peak of perfection; but
at least our clothes, hands, etc, ecan he
clean.

‘I'le same principle applies to tools; how
many people say “He lays his tools any-
where and [ don't like it.” ‘Fhat is whv a
yard of cloth is alwavs carvied in my kit,
to place mv tools on.  Or, again, they sav:
“His serew driver slipped and he put a
long serateh on my front panel.” These
seratelies can be covered over with a little
stain, so that they do not show; but the best
rule of all is to go slow on a front panel.

Then too, they say: “he promised to come
at once, hut did not show up for a week.”
So, if vou cannot do the work in a reason-
able time, say so and don't let it drag. To
sum up, he clean, polite and carefnl.

An unusual case of trouble was found,
some time ago, in an Atwaler Kent 55
which intermittently made a noise as if it
was warming up again. I found that one
of the "45s would light for a while, and then
go out again.

In a new Silver receiver, oscillation which
could not he stopped by exchanging tubes
was corrected by changing the dial light
leads to the first andio filament circuit in-
stead of the detector. T'his removed unde-
sirnble eoupling.

When the vohune drops in a set, look for
loose connections to the cathode resistors;
and, in cheaper sets, when by-pass con-
densers blow, cheek the vesistors also, for
they are apt to go too.

. €. Rocxkmy,
St. Regis Falls, N. Y.
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This radio set is a product of Howard Radio
Co., South Haven, Mich. .\ novelty in its
design is the type of the tuning scale. which
is a white strip, graduated in kilocycles, ar-
ranged to slide from side to side.

Following are the parts values used in this
receiver: Tuning condensers C, ,00036-mf.; Cl,
0.25-mf.; C2, C3, C5, 0.9-mf. (in individual
shield cans); C4, 0.5-mf.; C6, C7, .001-mf.;
C8, C9, Cl10, each 8 mf. (Mershon electrolytic
triple unit).

Volume in this receiver is controlled by the
tandem unit R1.RZ2. The resistance of R1 is
20,000 omins; R2, of the “‘tapered” type, has a
resistance of 10,000 ohms maximum (two-thirds
turned, about 2,500 ohms; and one-third reading,
about 10 to 25 ohms); 13, 300 ohms; K4, Ré,
10 ohms; R5, 15,000 ohms; R7, 900 olims; RS,
1.600 ohms; R9, 2,300 ohtns. The reproducer’s
field coil has a resistance of 2,400 ohms: amd
Ch. 2 is a 200-0hm unit rated at 20 henries.

The primary of I.1 has a resistance of 9.3
ohms; while the primaries of L2, 1.3, L4 have
a considerably highcr resistance—245 ohms. The
resistance of thc primary of the input trans.
former T1 is 1,200 ohms; of the secondary,
total, 10,000 obms. The primary of T2 has a
resistance of 400 ohms.

Operating current supply values for this set
follow (tube out of socket): Filament potentials,
V1, V2, V3, 245 volts; V4, 247 volts; V3,
V6, 2.33 volts; V7, 5.60 volts. Plate poten-
vals, V1, V2, V3, 171 volts; V4, 167 volts;
V5, V6, 272 volts.

With the tube under test placed in a standard
analyzer the following readings may be ob-
tained: Filament voltages, V1, V2, V3, 2.3
volts; V4, 2.35 volts; V5, \'6, 2.18 velts; V7,
4.56 volts. Plate potentials, VI, V2, V3, 164
volts; V4, 152 wvolts; V5, V6, 254 volts. Grid
bias potentials, V1, V2, V3, 2.88 volts; V4,
14,7 volts; V5, V6, 48 volts. Cathode poten-
tials, V1, V2, V3, 3.12 volts; V4, 12.4 volts.
Normal plate current readings, V1, V2, V3,
3.6 milliamperes; V4, 1.1 ma.; V5, V6, 26 ma.;
V7, 60 ma. Screen-grid potentials, V1, V2,
V'3, 68 volts.

These values were obtained with a line po-
tential of 110 volts, and the power transformer
PT set on 110-volt tap, volume control fnll
on auwd tuning control turned to lowest fre-
quency.

If a bridge is available for measuring the
mutual conductance of the tubes to be used in
the set, note that a value of 1050 mmhos. is
average, 750 mmhos. is low, and tubes reading
higher than 1300 mmhos. probably will cause
circuit oscillation,  Screen-grid tubes having
a plate current ranging between 2.5 and 3.1
ma. usually are good ones for this receiver;
those reading highes may cause circuit oscil-
lation, and those reading lower may result in
poor volume.

In instances where the set has been allowed

to stand idle for some time, it may be found
that there is a very noticcable hum in the
reproduction; this is an indication that the
electrolytic condensers are in need of re-forming.
This is simply done by leaving the set turned
on for about fiiteen minutes, with all tubes
except rectiher V7 removed from their sockets.
(This puts about 400 volis across the filter
electrolytic condensers,) However, the correct
forming time will depend upon the length of
time the set has been idle: merely repeat pei-
formance wntil correct operation is obtained.
The reason the set may act in this wayv, when
first turned on, lies in the fact that the leakage
current through the e¢lectrolytic condensers has
increased appreciably, thus lowering the voltage
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In this modiulated R.F. oscillator, the vari-
able ¢rid lcak contrels the aundio snote.
Foltmeter VM wmay couneet cxternally for
initial scttivgs; the tip-jacks being tusulated
from the shield. The sumber of coil turns
wwill vary with the tuning capacity employed;
the oscillator may be calibrated against
broadcast stations, if desired. The amount
of testing signal coxpled inte the set wunder
iuspection is dctermined by the 125-ohm
variable resistor.

on the tubes. Checking the voltages is a con-
venient way of finding out when the condensers
again are fully formed. This forming opera-
tion will not be necessary if the set is in oper-
ation at least one hour each day.

Fach make of radio set has its own particular
design, which responds bLest to certain types of
service procedure; and therefere the method of
re-ganging the condensers in this receiver {called
by the manufacturer “re-gaining the set™™) will
be described.

In no case. when re-gaining the set, should
the compensator condensers be adjusted with

V1

HOWARD “MODEL SG-A” SCREEN-GRID RECEIVER

the set cover removed. Before attempting to
improve the gain of the receiver, it is necessary
to see that, when the tuning dial is swung
as far as possible to the right, ali the con-
densers are entirely meshed; otherwise, the
condensers will not track over the entire tum-
ing range. Should this procedure indicate that
one or more of the condensers is not entirely
meshed, adjustment of this condenser may be
made 1y rotating it; and for this operation, set
screws holding the condenser to the drive pulley
are provided.

If it is necessary to adjust the trimmers to
an ¢xtreme setting for maximum reading on
a meter (counected across the voice coil at M),
re-adjust them to a more central position and
move the serrated plates on the condenser rotors
until meter M shows maxintum deflection.

An oscillator of somewhat unusual circuit
design  is recommended as particularly con-
venient for re-gaining this set; its circuit con-
nections are reproduced here.  To complete the
connections for the use of this test unit, con-
nect an AC. voltmeter, with a scale of 0-3,
across the leads of the voice coil of the dynamic
reproducer.

Next, with a “twisted pair,” connect the
“Ant” and “Gnd.”" of the set to the posts pro-
vided on the shielded R.F. service oscillator,
adjust the oscillator for a frequency of 1400
kc.,, and adjust the 30-ohm filament rheostat
until the voltmeter VM reads 3 volts. Then,
adjust the 125-ohm rheostat (which way be a
125-0hm  potentiometer counccied s a  rheor
stat) until the A.C. meter M indicates 1.0
volt.

Now. insert a screwdriver in the hole pro-
vided m the chassis cover and adjust the com-
pensator on the variable condenser tuning the
inpnt cirewit of V1, until maximum defiection
of the A.C. voltmeter is oltained. Then foliow
to the next stage, adjusting the rheostat for a
l-volt deflection. Duplicate these operations at
950 and 550 ke.

The Service Mau is cautioned to check care-
fully the line connections to this receiver, if
it has become unecessary to remove these leads,
and to make sure that the connections are in
accord with the diagram of the receiver. Other-
wise, either a short may resnlt and cause a fuse
to l.low or a portion of the primary winding
of T may be burned out.

For proper ventilation (and therefore longer
life of the screen-grid tubes) the set cabinet
shoukl be placed at least three inches from the
room wall.

To check the line terminal plug conmections
for best operation, follow this procedure: tune
in a distant station, reduce the volume, and
then very quickly reverse the position of the
line plug in the wall plate (before the tubes’
heater elements have a chance to cool). In-
creased signal strength often will be noted in
one position of the line plug.
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ALL AMERICAN-MOHAWK “MODEL D” LYRIC RECEIVERS

This radio set, manufactured by All-American
Mohawk Corp., North Tenawanda, N. Y., is
made into a number of different cabinet jobs.

Following are the values of the units in the

assembly.  Resistors: R1, 10,000 ohms; R2,
7,500 ohms; RJ3, 200 ohms; R4, RS, 30,000
ohms; Re6, 300,000 ohms; K7, 70,000 olumns;

18, 1.0 megohm; R9, 900 ohms; R10, 300 ohms;
111, 1,000 ohms; R12, 2,000 ohms; R13, 2,000
ohms. The gauged tuning condensers arc of
.00034-mf. capacity; the others measure: C1,
C2, 35 mnf.; C3, C4, .05-mf.; C5, Cl4, 0.5-mf.;
C6, .00025-mf.; C7, .000I-mf.; C8, .02-mf.;
C10, C11, 1.0 mf.; C13, 1.5 mf.; C12, .073-mf.
and C9, 0.5-mf.

The following figures are given as the aver-
age D.C. potentials for the tubes in this set
when measured, on a high-resistance meter,
with the leads on chassis and tube prong. The
volume control R1-R2 must be on full-volume
position; and the line potential should not
exceed 115 volts,

Cathode voltages; V1, V2, 1.6; V3, 5.0; V4,
10.0: plate voltages;, V1, V2, 140; V3, 50; V4,
130; VS5, V6, 300; screen-grid voltages; V1,
V2; 90; V3, 35; control-grid voltages; V5, V6,
50. T[ilament voltages are: V1, V2, V3, \4,
V5, V6, 2.45.

The color code of the resistors in this set is
given: R8, black with red end; R6, orange with
green end; R7, orange; R4, RS, white; R3, red
with Dlack ends.

In tlis receiver a 2+-henry choke <oil is used
as Ch. 1; it is tuned by Ci2. In the 25-cycle
set, the inductance has a value of 50 henries,
and the tuning condenser C12 required (to forin
a 120-cycle rejector) has a value of 0.2-mf.
This circuit arrangement for reducing hum to
a minimum should be carefully noted.

The color code for the Ly-pass
Llock is as follows: 0.05-mf{., red leads; 0.5
mf., blue lead. The filter condensers, con-
tained in their metal cases, have a black lead,
indicating ground; green lead, 1.0 inf.; solder-
ing lug next to green lead, .073-mf.; lug next
to red lead, 1.0 mf.; red lead, 1.5 mf,

The tone control switch Sw.l is located at
the rear of the chassis, next to the antenna
and ground binding posts.

The tandem volume control R1, R2, is of
the tapered-resistance type, with a hop-off re-
sistance value of 0.15-ohm; and replacements
should be of the same design. This low re-
sistance value is necessary to obtain Complete
control of the volume of the receiver.

The cable tension spring on the tuning con-

condenser

length be less, it may be corrected by shorten-
ing the cable. This is most conveniently dene
by wnthooking the spring, tying a knot in the
cable, and then again conmecting the spring.

Tip jacks ]1 are for a phonograph pick-up,.
whiclt must be connected manually by removing
the jumper and inserting the tips. The volume
control is turned off.

The IR.IF. trausformers are of special design,
and each has a two-section primary. One secc-
tion is resonated by means of a condenser {(Cl
or C2) to a wavelength above the lroadecast
band; the other is effective at the shorter wave-
lengths.  When the shorter wave stations are
being tuned in. condensers Cl and C2 act as
liy-passes; at the longer wavelength both coil
sections are cifective.  The purpose of this
“‘staggered”’ design is to obtain more even am-
plification throughout the tuning hand.

The screen-grid detector V3 is wired for
plate-rectification, and is resistance-capacity-
coupled to the first stage of N.F.

Connected to the reproducer is a 4-conductor

eable terminating in a plug which is to bhe
inserted in a socket {(on the chassis) marked
“speaker;™ it is .\ in the diagram. The two

primary plate leads from T2 are brown and
yellow, the two speaker field leads are red and
white; the red one lLeing connected also to the
center tap of T2

P'ower transformer PT has a 5-volt winding

S2, two 2%-volt windings S3, 84, and the
usual high-veltage secondary S1.
Filter tuning condenser C12 is within the

filter condenser can.

As a matter of record it may be of interest,
to some of our readers, to list the equipment
suggested by the makers as necessary for out-
side service, namely; a high-resistance volumeter
reading 0-50-250; a battery and high-resistance
meter for continuity testing; a kit of radio
service tools; a set of tested tubed for purposes
of comparison or replacement with those in the
receiver. \Where shop service is necessary the
following items are recommended: an audio-
modulated oscillator for balancing; an output
meter (thermo-galvanometer, preferably. The
design and use of such units has Leen given
in past issues of Rap1o-Crart): and a tested
dynamic reproducer for this model chassis.

In this receiver model, the procedure in bal-
ancmg 1s as follows: connect the ourput test
meter in series with voice coil ef repreducer,
tune set to approximately 1,500 ke, and tune
oscillator to set; of course, placing oscillator
sufficiently near set to be heard.

serve also to control jhe detlection. Also, dur-
ing the first part of halancing the set this re-
sistor may be set to short the meter, and the
tests conducted by ear. (ireater precision is
obtained later Ly cutting in about one-hali the
resistance of this shunt.

Now. adjust the trimmers for maximum de-
flection of the meter, starting from the anténna
cireuit.

Further balancing should take place at about
1,100, 750, and 570 ke. llowever, the adjust-
ment is to e made by lewding the slotted sec-

tions of the rotor plate, slightly, instead of
adjusting the trimmer condensers. (lor this
adjustment a fiber strip will be handy.) To do

a real job, the set should le checked again at
1500 ke.

Slightly «istorted reception and reduced vol-
ume may be due to an open in one-half the
secondary of T2; which is conveniently checked
by removing one tube and neting reception. It
is pointed out that a quick and convenient test
of the entire aundio systemr and power supply
may be made Ly checking the performance of
a phonograph pick-up connected to tip-jacks J1.

Abnormal hum usually can be traced 1o
troubles whieh have Dbeen described in  past
issues of Rap10-Crart; Dbnt, for the sake of
completeness these possible causes are given
bere: filament or heater wires grounded to
chassis; socket prongs grounded to chassis by
solder; defective liy:-pass or filter condensers;
grounded biasing resistors; unbalanced or de-
fective type 45 tube; defective '80, perhaps
with only one plate functioning; open Ci2;
reversed field coil leads; defective detector tube.
In the latter instance, a convenieut check is
to interchange the detector and one of the R.F.
tubes. If this clears the trouble, it is not
necessarily an indication that the tube need be
replaced by a new one, if it functiens satisfac-
torily in the R.F. position.

When checking the receiver for antemna or
light-line interference pickup, do not forget,
after removing the aerial lead, to short the
antenna and ground leads; as the pick-up from
the binding posts only may be considerable in
some localities,

The recommended antenna length for this set
is 85 feet. including lead-in.

If it Lecomes necessary to replace resistors
RI1, R2, or condensers Ci1, C2, C7, or Cl12,
exceptional care should be taken to obtain the
correct types and values in the replacement
mnits,  In particular, condenser C12 must be
exactly vight to resomate the circuit Ch1-Ci2

trol's fabric cable should he stretched to an To protect output meter against burn-out, at the second harmonic (120 cycles) ripple of
overall length of 154 in.,, or more. Should this  shunt it with a 6-olu rheostat, which will the 60-cycle A.C. line-frequency.
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Diagram of conncctions of the Al Amcrican-Mohawk “Model D” Lyric sereen-grid receiver; a jumper closcs the circuit at J1 when a phono-

graph pick-up is not in use.

Tone control is obtained with switch SIY.1.
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rincirles of Automatic Volume Control

ECENT advertisements have plaved

up various methods of antomatie

volutne control. Mention has been

made of two-clement detection with
linear properties, and simultaneous auto-
matic volume control; other advertiscments
and bulletins refer to the “Multiplex™ de-
tector, Still difterent advertising mentions
automatic volume control as a feature, with-
out reference to any one particnlar arrange-
ment.

Generally speaking, the two-element de-
tector is very nueh like the system bearing
the trade name “Multiplex.” Perhaps the
word “two-clement” is confusing. It mecans
just what it sayvs; although it might be dif-
ficult to reconcile the old ineflicient two-
element detector with modern times.  Ap-
parently an obsolete device has been resnr-
rected.

Such is actually the case, except that mod-
ern ingenuity has converted that inefticient
device into one which enables performance
not even imagined when the two-element
tube was in its hevday.  As such, it is find-
ing wholesale application. It should be un-
derstood, however, that reference to auto-
matic volume control does not always mean
the two-clement tube.

As to the two-element tihe itself, we re-
alize that such tubes are available only as
rectifiers in the form of the 80 and °81,
Reference to the two-element tube as an
automatic-volme-control tube means that
the normal three-element tube is connected
and utilized as a two-element tube.  Such
a change consists of linking (externally) the
plate and grid clements, or of ehanging
the plate circuit return. How this is done
will be shown later in this text.

In the meantime, suppose we answer an
oft-repeated question.  *Just what is auto-
matic volume control?”  The question is
quite logical, despite the explanatory title.
The answer is naturally independent of the
type of tube used but, on the other hand, is
associated with two other questions, namely:
*“Does it actually increase the sensitivity of
a recciver:? and “Does it counteract defi-
¢iencies in transmission®” With respeet to
what constitutes automatic volume control,
we can sav that the signal reccived is en-
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Fig. 1
In this system the regulator tube 1’3 acts as
a two-element detector, the plate and grid
being electrically joined.

By WALLACE SALZ

ployed to auntomatically vary one or more
operating potentials, and thus cause an in-
crease or decrease in the sensitivity of the
receiver, Paradoxieally speaking, an increase
in signal canses a deerease in the signal

Such an arrangement differs uarkedly
from the manual forms of volume control
utilized in the audio-frequency amplifier; but
it duplicates, in an autowatie forn, the ac-
tion sccured when the grid-bias form of
manual volume control is utitized in the
radio-frequency amplifier. To say that the
same action is secured is of course not do-
ing justice to the automatic system; since
the automatic arrangement affords the ad-
vantage of minimized physical effort, greater
convenience, miore rapid operation and, last
but not least, more uniform response. Ad-
mitting all of the above, the fact reimains
that the actual means of controlling volume
(such as a variation of the radio-frequency
grid biss, or of the sercen-grid voltage) is
the same in both the automatic and the
manual systems. In the former, the signal
itself is the actuating agent; whereas, in
the latter svstem, it is manual.

The Sensitivity Level

As to the action of the automatic control
upon sensitivity, we are confronted with an-
other peculiar state. The automatic system
does increase the sensitivity of the recciver,
and then again it does no such thing. It
is a inatter of viewpoint; just as the manual
method of varving the grid bias increases
the sensitivity of the receiver, yet does no
such thing. En sinm and substance, the maxi-
mnn sensitivity of a radio receiver for any
one loeation is very definitely limited; but
a variation in sensitivity is possihle between,
say, zero and the waximum decided upon in
the design of the system.

Thus, neither the automatie system orv the
manual control adds te the sensitivity of the

receiver.  Both systems vary the sensitivity
between the zero and the maximum deter-
mined by design.  This means that the use

of an auntomatie volume control will not in-
crease the range of a rvadio receiver. It
will provide a means whereby one may turn
the dials and tune in all stations within the
sensitivity range of the receiver; which is
an action not possible with a manual form
of control in the same part of the receiver.

Allied with sensitivity is the subject of
the correction of transmission deficiencies.
Tt has been said that the antomatic voluine
control counteracts fading. No such thing!
1t provides better response during the fad-
ing of a signal by varving the sensitivity of
the receiver in an inverse manrar, thus in-
creasing sensitivity as the signal strength
wanes.  IHowever, the maximum sensitivity
heing limited, it is very possible that the
signal will fade out entirely; and no amount
of automatic velume control will bring it
back until the signal strength again in-
creases to the value determined by the de-
sign of the radio receiver.

Naturally the automatic form of control
enahles more uniform response, without the
need for readjustiment of the manual con-

trol every time a new station with difterent
signal level is tuned in. Thus it may be said
that, in a eertain manner, antomatic velume
control inimizes the difliculties cansed by
fading.

The Two-Element Detector

We made the statement that the conven-
tional three-clement tube is employved as a
conbination two-eleient detector and auto-
matic volue-control svstem. In view of
the fact that systems which employ such ar-
rangcments are quite numerous, and yet not
exactly alike, generalization only is possible.
However, these data are sufliciently similar
to the actual systems to atford a correct
coneeption of the actions taking place dur-
ing their operation.

One of the paramount virtues of the two-
element detector is its “linear response;”
by which is meant a certain relation be-
tween the input and the output signal volt-
ages of the tube. To be lincar, the output
voltage must be proportional to the input
voltage. ‘Thus, an input signal of twice
normal magnitude will provide an output
signal equal to twice the normal magnitude.
This is in contrast to the phenomenon en-
countered with the “square-law detector,”
wherein a two-fold increase in signal input
nulttiples the output four-fold.

At the same time we must give credit
where credit is due. The two-element tube,
acting as it docs, dees not amplify; whereas
the three-element tube used as a square-law
detector, amplifies as well.  This, however,
introduces no ditheulty; since the normal
amplification available with the present-day
receiver is suflicient to overeome the deficit
at this peint. As a matter ot fact, another
amplifying tube is usually used in eonnec-
tion with the two-clement detector.

At first glance, one would imagine that
the need for another amplifving tube intvo-
duces an unnecessary expenditure; but upon
second thought, the use of the anmlifving
detector would mike necessarv another tube
to provide the automatie control. Thus, six
of one and a half-dozen of the other. At
this stage one wounld ask, “Why cliange?
The reason is found in the fact that the two-
element tube will handle more input than its
three-element velative. As to the use of a
tuning meter, both systems could use one to
advantage.

Detector as Volume-Control

Show in its simplest form, the two-element
deteetor is employed as illustrated in Fig. 1.
One significant fact must bhe wmentioned:
whereas the three-clement tube ean be used
with tuned-input syvstems, the two-clement
tube cannot be used with a tuned input sys-
tem because it inerenses the resistance of
the tuned cirenit with the conseguent bad
effects.  Ience the input must be of the
untuned transformer-coupled type, or im-
pedance or resistance,

Fig. 1 shows this tube operated in con-
Jjunction with an untuned transformer, The
grid and plate of the 27 tube V3, used as
the combination two-element detector and
voluine control, are joined. If the second-
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ary S of the untuned transformer supplies
the signal voltage, the complete detector-
tube cirenit resembles an ordinary rectity-
ing system in an eliminator. The resistors
R and R1 constitute the load upon the de-
tector tube and can he classified as the
voltage-divider system. The ordinary elimi-
nator filter is omitted.

Referring to the diagram, a signal voltage
causes current to flow through R and 1,
producing a voltage drop; this current is
dne to the presence of the signal upon the
combined grid and plate, both eclements
functioning as & conumon anode.  During
the positive half of the cyele, current flows
between the cathode and anode and, as in
the normal rectifving svstemn, this current
is present in the load. The drop across R1
is then applied to the grid of the tube
marked V2, and the drop across R and R1

VOLUWME CONTROL

ouT P:)T

B~ 8t

Fig. 2
In the circuit showu here, the wolume conirel
is across the output of the power tube. [t may
readily be applied cxternally to a set of older
modcl,

is applied to the grid of the tube marked
Vi The grid resistors R2 and R3 are
ordinary isolating resistances, operating in
conjunction with the capacities C2 and C3.

At this point one becomes interested in
the normal bias, without any signal input,
into the gletector-vectificr. ‘I'his hias is se-
cured from the eliminutor's voltage divider,
across resistance IUi, connected hetween the
grounded point upon the divider and the
return to the reetifier.

Examine the civenit; vou will note that
the cathodes of Vi and V2 return lo ground.
The path of the plate eurrent, according
to normal aceeptance, is through the cath-
ode to gronnd and then throngh the resist-
ance R4, ‘T'he dvop acress Rt is then allied
throngh the isolating resistance R5 through
R and 11, to VI through R3, and te V2
through RR2. The A.F. signal is passed to
the audio anplifier through R6, which serves
to keep R.F. currents out of the A.F. Sy's-
tern; this work is aided hy the .0001-mf.
bypass condenser Ch Such is the action
of the two-clement detector.

Other Forms of Control

Of equal interest are the olher forms of
automatic volume control. One such svslem,
ewploving a separate tube, operates upon
the andio-frequency signal as applied across
the loud speaker: its contrel is that of the
R.F. plate voltage.  (The systen is that
originated by Williamsen of Carnegie Insti-
tute of Teclmology.) The circuit (Fig. 2)
is simple in operation, and the control tube
is actually a vacwum-tube voltineter.  An
examinalion of the diagram discloses that
the plate voltages for the output tube, the
control tube and the radio frequeney am-
plifiers are secured from the same source.
However, the plate voltage for the radio-
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frequency and the control tube is less than
that applied to the power tube, as deter-
tined by the control resistunce R. The
plate voltage for the radio-frequency tubes
is. applied through the choke L. located in
the plate cirenit of the conlrol tube. Any
variation of 11 will naturally change the
voltage applied to the control tube and the
radio-frequency  amiplifiers.  1f, for some
reason, the current through R is changed,
and the voltage drop across that resistanee
is increased, the voltage effective at point
X will be less than hefore the inerease in
current.

Now, if a signal voltage is applied across
the output tube's primary, this voltage is
applied across the grid and filament cir-
cuits of the control {ube; since both fila-
ments are eommon. This volinge causes an
increase in current in the plate circuit of
the control tube, and reduces the voltage
at the point X. This condition results in
i reduction of the voltage applied through
L. to the plates of the racio-frequeney tubes.
Since a reduction in plate voltage increases
the plate resistance, such reduction decreases
the awplification available with the tube;
becanse it deereases the mutual eonductance
of the tube or tubes as the case may be.

The output tube and the control tube are
of like character; but, by adjustment of
t, it is possible to arrange the character-
istic so that the plate current will inerease
when a signal is applied to the grid. The
adjustment of R permits the setting of the
control tnbe for whatever volume is desired.
'The circuit shows the control tube connected
across the output transforiner primary; such
wiring is not imperative. It is possible to
connect the control tube across the speaker
terminals; in which ease a separate “C”
battery is required for the contrel tube,
with correct connection of the volume-control
resistance, so that the hias may be applied
to the control tube.

It might be well to make a few additional
remarks, about the R.F. plate voltage being
reduced by the action in the control-tube's
plate cirenit.  According to the diagram,
the choke I. is in series with the plates of
the R.F. tubes and the souree of voltage;
the same may he said of the resistance R.
Henee, any reduction of voltage by an in-
creased drop across R will reduce the volt-
age eftective through I..

One natural advantage of this form of
control is that it is possible to apply the
control circuit to a completed receiver with
nminimum changes in cireuit structure.

Control by R.F. Carrier Voltage

Another form of control circnit operates
by virtue of the action of the R.F. carrier
voltage.  Such an arrangement affords a
distinet advantage over the andio signal
control, becanse it is independent of the
intensity of the audio frequencies.

The wiring diagram of such a system is
shown in Fig. 8. This is not as simple as
Fig. 2, but close examination will clarify
points which do not appear clear in the
description.  Once again, the control tube
is a vacuum-tube voltmeter; that is it oper-
ales in like manner, The resistors IR6G, It7,
add R constitnte the eliminator's voltage
divider. Now, one peculiarity in this SVs-
tem is the arrangement of the ground po-
tentials and the relations hetween potentials
scenred from various points along a divider,
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A resistor after all is nothing but a certain
type of conductor, and polarity relations
exist as much in a resistor as in an ordinary
condnctor generally classed as counecting
wire.

The ouiput of the eliminator is supplied
lo the plate of the radio-frequencey aniplifier.
One such tube is enough to illustrate the
action, and simplifies the complete eircuit
because it minimizes the number of con-
nection.  ‘I'his R.F. tube secures one bias
by means of the resistance R1 in its cathode
civenit, connected between the cathode and
the ground in the svstem, Inspection of
the eliminator divider svste shows a ground
at the junction between NG and R7; ap-
parently the conventional systen of gronnd-
ing the most negative terminal is not used,
Sinee one end of R6 conncels to the plate
of the R.F. tube, and the olher end returns
lo ground in the eliminator and to the
grounded end of the R.F. cathode, that point
ij negative with respect to the “high” end
of R6.

Now, a point may be negative and positive
at the same tine; the item of control is the
relative point.  Tlws, the junction point
hetween 6 and RT is negative with respect
to another point along R6; vet is positive
with respect to any other point along R7.
This means that, if the junetion point be-
tween R6 and R7 is ground, ground in this
case is at a higher potential than any other
point along 7. Now, the plate of the con-
trol tube connects to the ground, as shown,
throngh two resistunees R5 and R4; its
cathode connects to the junction hetween
R7 and R; and the hias developed across
R is applied to the grid of the eontrol tube
through the resistance R2.

This cirenit is somewhat out of the ordi-
nary.  The cathode of the control tube is,
because of the connection used, negative
with respect to ground. But, with the plate
conneeted to ground, this plate is at a higher
potential than its cathode and is positive
with respect to the cathode; at the same
time, it is negative with respect to the cath-
ode of the R.F. tube.

Now, when a signal is applied to the grid
of the radio-frequencey tube, the radio-fre-
queney voltage developed in the plate cir-
cuit of that tube is applied to the grid of.
the control tube, through the condenser
Cl. This swings the grid of the control
tube, and current flows in the plate ecircuit
of that tube through the resistance of 1t4
and R5. Al andio-frequency current is by-
passed to ground, through the capacity C2

(Coutinued on page 366)

RF AMPLIFIER =T

CONTROL
.TuBE

RS R4

Fig. 3
The circuit above reaulates the 1olime, not to
a untform sound level, but by giving a standard
carricr-signal strength, at the detector.
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How to Make a Good Service Oscillator

The Service Man often asks for details on a factory job. Here it is!
By K. T. VEDDER and E. C. HUGHES, Jr.

LTHOUGH service oscillators have
been deseribed in past issues of
Rapro-CraFr, most of these have
been integral parts of rather ex-

tensive test sets (such as the “Portable
Testing Laboratory™ described at length in
the Junuary and February, 1930, issues).

This oseillator, pictured in Figs. A and
B, and covering a frequency range of 500
to 1500 ke. (200 to 600 meters), is compact
and complete in itself. As shown in the
diagram, Fig. 1, it may be operated from
either an A.C. light line, or batteries; and
any tube except the serecen-grid type may
be used.

Condenser and Coil

variable condenser is of .00035-mf.
capacity, with a straight-line-frequency
characteristic. It 18 desirable to use a con-
denser of this type, so that the number of
kilocycles per scale division is equal over
the entire seale, making more accurate and
easier tuning possible.

The inductance consists of 60 turns of
No. 24 B. & 8. double-cotton-covered copper
wire wound on a bakelite forin three inches
in dinmeter. A tap is brought out at the
mid-point and the coil is painted with either
shellac or collodion to hold the windings in
Pace.

The eoupling coil, consisting of two or
three turns, is wound over the inductance.
A lead from onc end is brought out to the
coupling binding post and the other end is
left free.

The

Choice of Milliammeter
To obtain an 0-50 milliampere reading
with the 0-10 millinnmeter, an external

shunt is used. The 0-30 reading is necessary
beeause some tubes draw plate current in
this range. The shunt serves also to pro-
teet the meter agninst overloads.

The resistance of the external shunt de-
pends upon the type of meter used. With a
Weston “Model 506 milliamumeter (0-10-
ma. scale) the resistance of the meter is
3.2 ohms. ‘Thus to obtain a reading of five
times ten milliamperes, or 50 millianperes,
it is necessary to use an external shunt of
0.8 ohms; since the eurrent divides between
the shunt and the meter in inverse ratio to
their resistances. 'The push-button switch
is normally closed, placing the shunt in the
circnit. By pushing the button the shunt
is removed, giving the normal 0-10 milliam-

pere reading. Cuint Sogpl}

The oscillator is built so that either the
110-volt A.C. house supply or “BB” batteries,
which are mounted in the case, can lLe used
for the plate supply. The "B batteries are
two small 22t,-volt units connected in series.
A D.P.D.T. switech is connected as shown,
to change from one source of supply to the
other. This switch is so arranged that it is
inrpossible to place both alternating and
direct enrrent on the plate at the same
time.

The filaments or heaters may be excited
from either alternating or direct curvent.
The changeover is made by a second D.P.-
D.I. switch connected as shown. This
switch also is interlocked, as is the plate
supply switeh, preventing the application of
hoth alternating and direct current to the
filnments at the same time.

When direct current from batteries is to

be used, they are connected to the binding
posts marked *External Filument Supply.”
The alternating current is supplied by a
Thordarson *T'vpe 2445” filament trans-
former, This transformer has three wind-
ings of 1.5, 2.5, and 5.0 volts, with mid-
taps on the 2.5 and 5.0 volt windings. To
supphy all types of tubes it is necessary to
have the following voltages: 1.1, 1.5, 2.5,
3.3, 5.0, and 7.5, The 1.5, 2.5, and 5.0 volt
values are obtained directly from the low-
voltage windings. The supply for Ll-volt
tubes is obtained by taking leads fromn one
side and the mid-tap of the 2.5-volt wind-
ings. ‘T'he supply for the 3.3-volt tubes is
obtained by connecting the 1.3-volt winding
and the 5.0-volt winding so that their volt-
ages are subtractive; as shown in the dia-
gram of transformer connections, Fig. 3.
For 7.5-volt tubes, the supply is ebtained by
connecting the 5.0-volt winding and the 2.5-
volt winding in series so that their voltages
are additive.  All of these connections are
shown in Fig. 3, and obtained by means of
the tandem 6-point switch.

Parts Required
The following list gives the make and
type of equipment used in the test set as
constructed.  Other materials can be sub-
stituted but care should be taken to observe
the necessary requirements.
One 00035-mf. National variable condenser,
and vernier dial;
One 10, x 9Y-in. bakelite panel;
One 0-10 “Model 5067 D.C. Weston milliam-
meter;
One .02-mf. Tobe fixed condenser;
One 1-mf. Tobe fixed condenser;

BUrrON (g ruassEs
_J CIRECT AEADING,

Fig. A

Fere is the external appearance of the serasice oscillator, built as a

professional  job with engraved panel. Everxthing  is
conveniently, The lid is two inches decp fnside.

controlled

¥ Commcrcial Engincering aund Salcs Promotion Depts. (vespectizvely) RCA4-Radiotron Co.

The oscillator is simple cnongh.
selector switeh, give the choice of any desired wvoltage.

Fig. B

Batteries, aud a power transformer, with a



December, 1930

One “Type 2445” Thordarson filament trans-
former;

Two 6-peint Yaxley tap switches in tandem;

One 100,000-ohwn grid leak and mounting;

Une 3-inch coil form and #0 ft. No. 24 .
& 8. dee copper wire;

Two Eby standard sockets, one UX and
one UY;

One single-pole push-button switch;

Three Lhy binding posts;

Two Yaxley double - pole
switches;

Two Evercady No,

double - throw

768 13" hatteries.

F 9y
p—— — 4% —
1% ©
-
. $ B
(D vi
Y
I
—— P POSITION
{7 = I OF TRANS-
% DOSITIONU\ _ - FORMER
woucmucr:}
\\__4 4¥:. “%.
([ —
ll/z' 2'~
l 1
Fig. 2

The panel layout of the serviee oscillator is
given above. Compare it with Fig. A.
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Fig. 1 shows the circuit diagram of the
oscillator; Fig. 2 and Fig, A the panel ar-
rangement of the apparatus. Fig. I3 shows
the interior of the completed oscillator. It
will be noted that the set is extremely coni-
paet, yet all parts are readily aecessible.

When it is impossible to obtain an out-
side signal, the oscillator will supply a signal

Fig.
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of any desired frequeney in the broadeast
hand (500-1500 kiloeyceles) for testing a set,
It wmy be nsed also as a wavemeter, in ad-
Justing compensating condensers, in trying
out tubes, and in testing sets for selectivity,
As one becomes adept in its use it will be
found to have much application for trouble
shooting.

1 (right)

The connections of the os-

o

cillator; the switch Sw2 || 34

selccts battery or alternat- | ¢ 3 as

" o 1 OHMS

1ag  woltages for the tube ‘n‘ ;;..mu

filament, while Swel selecis | 33 @D_{'Z.';;f;’

similarly  for the plate || 3w OPLN @ 1O MA,
voltage, 3 CLOTLDe SOMA,

3

[ ]

33 eeT1v—0 \Y

75¥|

5ov\l,
L

Fig. 3 (above)

The conncctions across the
secondary iwindings, to give
any desired A.C. flament

veoltage (as sclected by the D L
twin  switch Sw3) are as RLIN FILAMENT SUPPLY
fndicated. — —

110 V. AC.

Favorite Testing Eauipment of Service Men

MEASURING RECEIVER OQUTPUT
By Willard A, Yoder

Il is usually reconmended that Service

Men attach the leads from their output
nieter directly across or in series with the
speaker voice eoil. T have found that, in
most commercial receivers, these speaker
connections are soldered and in rather in-
accessible places, mnking a quick and efhi-
cient connection impossible. In order to
overcome this ditficulty T have made a sim-
ple adapter plug, for bringing out the plate
lead of an ontput tube, from an old four-
prong tube base and a subpanel socket. The
leads tromm this adapter are plugged into
the primary of an outpnt transformer whiel
is housed in a box with the galvanometer
and meter-shunting resistor (Fig. 1.) The
transformer should he of the type used to
actuate the voice coil of a dynamic speaker,
and capable of safelv earrving the current
from a ’50 tube without overloading. This
arrangement permits of quickly and easilv
adtaching and detaching the meter, and
works well enough for all praetical pur-
poses in the repair shop; such as aligning
condensers and testing tubes in various
sockets in the set for hest perfornmnce,
when used in conjunction with single or
push-pull outpnt cireuits,

ABOUT 2FT. LONG T

AND TWISTED

Fig. 1
An output meter is easily connected by using
this adaepter with the power tube and socket.

TESTER FOR HEATER-FILAMENT
TUBES
By John J. Nothelfer
AS every Service Man kuows, i is very
hard to detect the heater-type tube
that fades in and out during a program. As
a rule, these tubes alwavs eontinue to per-
form normally when the Service Man is

Fig. 2

Ouc of the problems seported by Service Men

is that of the temperamcutal tube, swhich tests

OQ.K. This device puts it under a more rigorous

test.
near. Sometimes it takes an hour after
heating before the filament open-cireuits.
Ot course, the Service Man cannot stav
until the tube fades to detect it; and a great
deal of time is lost this wayv.

A tester for this purpose was made and
foundd to be quite efficient. A UY socket
with an old filament D.C. weter, from an
R.C.A. set, wired across its filament termi-
nals, is mounted on a small square box,
which carries also two binding posts and
1 heavy-duty  four-ohm rheostat.  Connee-
tions are made as shown in Fig. 2

The storage battery of the writer's serv-
ice car is nsed for the filament supply, to
eliminate expense and too much carrying of
equipment into the customer’s hone. The
suspected tubes are carried to the service
car to be tested. One lead of the tester

is fastened to the frame of the car, and one
to the terminal of the ammneter,

Fov testing fitiments of heater tnbes, the
rheostat should be turned to 31, volts. I,
after 3 minntes, the filament does not die
ont. the tube is O.K. as far as the filament
is concerned. I'wo sockets and two rheo-
stats may be used, if time is very valuable.

A B4-volt dilament transformer might be
used instead of the battery, to take its enr-
rent from a light socket, if it were desived
o take the tester into the house.

Simple Test for Ground

The writer was recently called to serviee
a populir make of radio receiver recently.
The complaint was humming, loss of sensi-
tivity and seleetivity; testing tubes, circuit
il aerial indieated nonn.ll \\mkmg order.
To test the ground, however, was quite a
task: for the wire was run through the floor
and aromnd the room to a l.l(h.lhn in the
next room.  The flooring wounld have to be

(Continued en paye 367)

Fig. A
Appearance of the tester :l:o:ux schematically
in Fig, 2.
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At the left, sections of a guartz crystal, one in the native state, and one sliced to obtain a blank for a control crystal; center, the chamber in which

a ring crystal is kept at a regulated temperature, right, a slice of crystal, showing the rings successively cut from it in experimental work.

tions courtesy of Bell Telephone Laboratorics.)

(liustra-

Radio, the Most Exact Timekeeper

N thie preeeding issue of this magazine,

the world’s most acenrate clocks were

illustrated in a page of new radio (e-

velopments (Page 281, November Ranio-
Crarr). These timepicces, it was explained,
are guaranteed to be accurate to one part
in a million—that is te say, within thirty
seconds a year—bhut this fraction of error
has been greatly rednced in practice, to per-
haps one hundredth of that amount.  Coni-
pared with this, our “Old Reliahle)* the
sun, is a masterpiece of error; for he gets
(apparently, at least) as much as 16 min-
utes out of the way in three months.

It may be inquired what velation these
clocks bear to radio; and the answer is
that they are operated by radio-frequency
oscillators, which are controlled by quartz
erystals in the same manner that the carrier
frequeney of a lwoadeast station is kept
constant. In addition to this, their accuracy
is checked up by the application of the het-
erodyne or beat-frequency method.

It is generally understood hy all our
readers that a quartz crystal regulates the
frequency of an oscillating cirenit; but the
exact method may net he understood. Tt
may he explained that this regulating effeet
is not confined to quartz, or rock crvstal (as
it is often ealled): many other crystals,
such as Rochelle salts, may be adapted to
the purpese, but quartz is the hardest and
most durable of substances readily obtain-
abie.

Operation of the Oscillating Crystal

A erystal is 2 homogeneons substance; that
is, it is composed throughout of atoms and
molecnles svimmetrically arranged.  In the
case of quartz, the components are silicon
and oxygen, in the proportion of two atoms
of the latier to every onc of the former in
each molecule. When uan eclectrical force
is applied to the erystal, the arrangement
of the molecules is slightly altered, and con-
sequently, to a very slight extent, the erystal
is put under physical tension. Wlen the
field alternates, the crvstal clastically re-
jurns to its former dinmensions. The action

is exaetly similar to that of the weight, sup-
ported by a spring, which is the classic ex-
planation of a tuned radio eivcuit. It an
alternating current, of exactly the frequency
at which the ervstal will naturally vibrate,
is applied to the erystal, the effect is naxi-
wune; and, even  though the current is
slightly off the frequeney of the erystal, the
latter will still tend to vibrate at its natuval
frequency, and may therefore he used to
correct the frequency of the applied ecur-
rent to agree exactly with its own.

This action, like that of the pendulum of
a cloek  (the natural frequency of  which
depends upon its length and the foree of
the carth's gravity) may be applied to regu-
late a timepicce, DBut, while the pendulum
swings onee, or even two or four times a
second, the almost infinitesimal molecules
of a crystal ean complete an oscillation in
a millionth of a second or less,

Other examples of regulators are the tun-
ing fork, which may be arranged to govern
an cleetrieal cireuit, at fairly constant fre-
quency, up to a piteh far ahove andibility:
and  the *magnetostrictive  vibrator,” in
which the meleenlar movement of the par-
ticles of a metal like iron or nickel, in an
alternating agnetic field, has a natural
period of vibration which also may be util-
ized.  DBut the erystal is in many ways su-
perior to all of them in the degree of aceu-
racy which may he obtained.

One elenient is especially hmportant: any
crystal which is cut to a regular shape has
a natural trequencey of vibration, which re-
mains unchanged only while the crystal is
kept at the saine tenperature. 1f the crystal
becomes warmer—and its continual internal
oscillation always tends to create heat, which
is only a motion of molecules—its vibratory
period will change. It is therefore neces-
sary. when using the crystal as a time-keeper
or a frequency regulator, to provide some
means of keeping it at a steady tempera-
ture. In Fig A we see the cvlindrical
chamber which houses the ecrvstal of one
of these cloeks; this chamber, furthermore,

Fig. 3
At the Ieft, the amplifier circuit con-
siceled to the erystal, which is shunted
across the grid of the first tube. The
little condenser C1 is a wvernicr, per-
mitting  tvery fine adjustment of the
circuit. There are three parallel outputs.

Fig. 4

/<

CRYSTAL

sishlmted

Mt -

- The circuit at the right is so tuncd that
it gencrates a frequency which is any
determined “'sub-multiple’” or factor of

its input frequency.

is kept under a bell jar in a reom whose
temperature is also carefully regulated.

Precautions Against Changes

In the heart of this cylinder, the erystal
is mounted hetween two clectrades, which
serve to connect it electrically to its cireuit.
It is spaced from them by paper, and they
are spaced by pyrex glass. ‘The erystal is
then wrapped in 1/5-inch of felt and placed
in a cylindrieal aluminuin shell, the end of
which is closed by a screw-plug through
whieh the lends are taken. 'The ahuninum,
whiclh is an inch thick, is an excellent con-
ductor of heat; over it are wound heating
coils, which are also applied to the ends.
Qutside these are applied four layers each
of felt and sheet copper. spirally wound
(like a paper condenser). The whole is
governed by a thermostat; so that the tem-
perature change on the outside is less than
1/27th of a degree Fahrenheit, while that
reaching the crystal is very much less.

Since the natural frequency of the crystal
varies, not only with its temperature, but
also  with the atmospheriec pressure sur-
romding it, the whole assembly is kept be-
neath a bell jar, at a pressure slightly helow
that of the surrounding atinosphere. An
air pump may he applied when necessary
to compensate for anv leak of air into the
jars and the rate of the clock's running may
be regulated by inereasing or reducing the
pressure slightlv. Fach 10 centimeters of
pressire (about one eightieth of normal at-
mospheric pressure, measured on the colunmy
of i@ mercury barometer) alters the rate of
the ervstal’s vibration abhout one part in a
million. A thermometer under the bell jar
shows the temperature, and consequently the
change of pressure due to heat, of the air
in the control chawber.

Crystals Cut Into Rings
Tn the endeavor to make crystals of uni-
form frequency, affected least by the minule
changes of temperature, after all these pre-
cautions, circular dises were cut from a
quartz crystal and tested. The interesting

AA—]
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fact was then shown that, while the smaller
the dise, the less its frequency is affected
by heat, the ring-shaped blanks from which
the smuller circles were cut are superior
to either.  ‘The crystuds finally adopted,
therefore, are rings, as shown in Fig. C.
Such a ring is mounted upon a horizontal
cvlinder, which it touches only at a central
point (IMig. 1). Here the vibration of the
crystal is less damped than at any other pos-
sible peint of contaet.

For this purpose, it may be stated, all
quartz is not sunitable. Only very clear,
pure grades are used; and these must he
cut at a eertain angle between their “optic
and electric axes.” 'The optie axis extends
lengthwise of the natural erystal, while the
clectric axes, three in nnmber, are perpen-
dicular to it, and spaced 120 degrees apart,

Fig. 1

The methed of mounting
e ring-shaped  crystal
around a central core,
so that it has the great-
¢st freedom  of +ibra.
tion. The crystal, shown
fn section as a selite
ared, is spaced from lts
electrodes by paper. The
electrodes are separated
by a glass ring insulator.

(Fig. 2) For a more technical explanation
of methods of preparing cryvstals, the reader
is rerfered to the February, 1930, issue of
The General Radio Ezperimenter.) The
cutting and grinding of a erystal to a defi-
nite frequency is a very delicate operation,
comparable with the best art of the lapidary.
When a erystal is used to govern the op-
eration of a radio transmitter, modern prac-
tice is to seleet one having a frequency con-
siderably lower than that of the carrier;
and then to amplify its harmonies until the
desired frequency is reached. For instance,
a erystal with a frequeoey in the order of
1875 Liloeyeles may be used; the second
harmonie of its output, 3,750 kiloeveles, is
amplified; and finally the second harmonie
of this, 7,600 kilocyeles, governs a 40-meter
high-power oscillator. The result is that
modulations effected in the output cireuit
cannot react upon the master oscillator,

“Gearing Down” the Frequency

In the clock described, hiowever, we have
a 100,000-cvele oscillating erystal, of fairly
large dimensions; but, instead of stepping
up its frequeney, we desire to step it down
until it is in the order of the movements
of a clock gear.

The master oscillator (Fig. 3) controlled
hy the crystal at the left, has an output
loosely coupled to three independent ontput
amplifiers which are free from mnfual in-
terference.  Each ontput gives a standard-
frequency 100,000-cycle pure note, which is
transferred to a “snbmultiple generator”
cirenit.

The subnmltiple generator is the exact
reverse of a harmonie amplifier; its- fun-
damental frequeney (10000 cycles) is only
a tenth that of the input, which therefore
corresponds te its tenth harmonie. It con-
sists of an inherently unstable vacuum-tuhe
oscillator, operating on the curved part of
its characteristic, and which may therefore
he controlled by a frequency which is a
multiple of its fundamental (See Fig. 4).
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‘The output of the 100,000-cycle amplifier is
resistance-coupled into its plate circuit; and
the result is that the output of the sub-
multiple generator is definitely controlled
at 10,000 cyeles. A second arrangement of
this type steps down the 10,000-cvele output
to 1000 cyveles; and & 1L,000-cyele motor,
controlled by this, drives 100- and 10-cycle
generators. The acenraey of the ultimate
output is equal to that of the original erys-
tal control.

In addition to this, the 1,000-cycle gen-
crator is geared directly to a clock, which
keeps step with it. The acenraey of the
clock, when checked by standard time sig-
nals, therefore indieates the accuracy of the
erystal, which may he regulated hy its tem-
perature, the air pressure around it, and
the trinmming condenser in shunt with it,

Methods of Comparing Times

Before describing the method of compar-
ing the clock with time signals, it may be
of interest to explain the way in which the
latter are obtained. As said above, the
sun does not keep accurate time—or, to put
it more exactly, the earth revolves around
the sun in an orbit which is not circular,
and at varving speeds—so that from noon
to noon is never exactly twenty-four hours.
The astronomner, thercfore, makes his ob-
servations on the stars. The time of the
earth’s rotation on its axis is almost exactly
23 hours 56 minutes and 1.01 scconds of
ordinary time (not 2t hours); and this unit
of time, so far as we know, varies less than
any other standard of measurement which
we have. The astronomer cheecks his clocks
by the passage of stars over the north-and-
south line through his telescope and, in this
manner, corrects them dailv.  This is the
basis of the time signals from Greenwich,
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Washington, Paris, and other great observ-
atories.

When comparing a time signal with a
clock, no observer can do so instuntaneously.
To hear and recognize a sound, and to check
it against a clock, takes about a fifth of a
secoud; and this is not sufliciently quick
for timepieces of the accuracy of those
which we have deseribed. A double recorder
is used instead; the 1,000-¢cycle motor oper-
ates a cam, which makes a mark on & tape
once a second. When time signils are re-
ceived, by wire, a printing telegraph also
marks the sane tape; and the ditference in
time between the two ticks may he meas-
ured mechanieally.  (For absolute aceuracy,
in this order, it is neecessary also to take
inte consideration the time econsumed in
the transmission of a signal by telegraph,
even thongh it is but a slight fraction of a
second.)

In the large illustration (Fig. I}) we see
four master oscillators, each in its cabinet,
mounted side by side in the Bell Telephone
L.aboratories in New York City. Three of
them are adjusted as nearly as possible to
the same frequency; the fourth is out of
step to the extent of one in a million, or
one cycle every ten seconds. The result is
that, when the output of any one of the
first three is selected by a switeh and com-
pared with No. 4, beats are set up. In a
period of a thousand seconds (16 2/3 min-
utes) these bheats are automatically re-
corded; there are approximately a hundred
of them., Frequent comparisons are thus
made of the three first oscillators. Small
variations between them from time to time
are unavoidable; but this random variation,
at the rate of a scecond or two in a hundred
million, is almost unimaginably small. It

(Continued on page 368)

Fig. D

The room where the electric clocks are kept; four are shown in o vow at the rear. The crystal
is kept in the cylinder, in each bell jar, and its ampilifier is in the shield can below, The sub-
multiple generators are in the cabinels at the right.
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Home Recording of Radio
Programs and Speech

By R. D. WASHBURNE

ESTERDAY you bought your phono-

graph records; today, vou make your

own. That is, you do so it you have

purchased one of the new radio sets
which include that little #-way swileh
marked “radio, phonograph, radio-recording,
home-recording.”

In fact, the wonders of home-recording
are now available also to anyone purchasing
one of the reeentlyv-marketed home-record-
ing “kits,” intended for use in conjunction
with a standard radio set and phonograph.

An example of the complete ensemble of
radio, phonograph, and home-recording
equipient, is illustrated in Tig. A. This is
the Radiola “86” (clectrically equivalent to
the General Llectrie *11717; Westinghonse
“WR-7": Gravbar “900); its radio chassis
is wired substantially as shown for Radiola
“80" in Data Shect No. 29 (November, 1930,
issue of Rapo-Crarr). In addition to a
tone onutput control, there are the following
units: hand microphone, plionograph tnrn-
table and motor, electromnagnetic pickup.
and a switching system whereby the same
pickup  (equipped with special  blunt
needle) mav be shifted. from the usua! re-
producing position at the input of the audio
amplifier, to the owtput of the audio ampli-
fier for recording.

As previously mentioned, a kit of neces-
sary additional parts may be obtained for
home-recording where the radio set and the
phonograph are already availauble. Such
a sct of components is illustrated in Fig. B.

Pioneer Electrical Recording
This is a far cry from the famons home-
recording work of Charles B. Apgar, the
“pioneer hone-recorder,” who, in Octolier,
1913, recorded his first radio transmission;
“press” from the Ierald station. An clec-

trical amplifier, working on the principle
of the mierophone, was nsed in this work. A
picture of the apparatus is shown in Fig. C.

Two vears later, Mr. Apgar's records,
made for the United States Government,
resulted in putting WSY, the huge code
station at Savville, L. 1., oft the air; after
it was seen that irregularities cxisted in
its wartime transtnissions to station POZ

OME-RECORDING is the latest

adjunct to radio and has already
reached a commercial stage such that
the redio dealer and the independent
Service Man can now cash in on this
new feature.

Home-recording is likely to take the
country by storm, as soon as the pub-
lic awakens to its possibilities. Par-
ents would like to preserve the voices
of their children—and children in turn
will be anxious to preserve the voices
of their parents and grandparents; so
that the spoken word will remain after
the little folks have grown up, or the
old have gone,

A good deal of money can be made
by installing such home-recording sets
in homes; and the present article—the
first of an authoritative nature to ap-
pear in anv radio publication—brings
together under one hLead the betrer-
known recording apparatus now on the
market.

in Nauen. Germany. It is interesting to
ohserve the comment of Dr. Karl Georg
IFrank, general manager of the Atlantic

Communication Company (Telefunien), un-
der date of July 18, 1915: “The statement

Fig. B
The “Presto” home recording kit (pictured in detail at right); the recording

head is being put in operating position.
is the "accessory.”

A popular make of modcrn radio
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Fig. A
The ““Radiola 86" combination radio-phenegraph
with home-recording attachment and tone con-
trol; a 4-way switeh selects the serviee. The
yoxng ludy is making an “audio snapshet.”

that Mr. Apgar can record messages sent
ont by wireless on a phonographic cyvlinder
is hardly worth diseussing.  ‘That is phys-
ically impossible., 1 have never heard of its
heing done.  If Mr. Apgar has acconuplished
it he shounld get his idea patented and per-
haps we will buy it.” (1)

That the “physically impossible” now may
he accomplished by anvone is a resnlt of
the tollowing present-day developments:
andio power amplifiers; an electromagnetic
pickup which may be conneeted to the out-
put of an andio amplifier, and thus driven
as a recorder (as well as to the input, for
reproduction); inexpensive metal and cellu-
lose record Dhlanks.

Of conrse, it has always been possible to
make personal recordings, of a sort, siiaply
by shouting throngh a megaphone and into
the “flare” of an ordinary phonograph. ‘I'hat
type of recording was done with the carliest

phonegraphs.  But “electrical recording,”
now so convenient to evervone, results in
greatest volume and quality with least

*needle serateh.”

A complete kit of parts for use with any radic-phonograph combination:

this includes a heaty recording head (leather V-way at left of needle-holder);
hand microphone; wngrooved Emerson.lWadsworth double-faced record blank;

feed-rod and couter-post
d-way circuit-changing switch-box, provided with tip-jacks for recorder and

clamp,; end-rest; and, (n the background, the

microphone leads.
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Method of Operation

Naturally, the better is the audio ampli-
fier, the better will be the recording and
the reproduction; and, where a radio pro-
gram is the subject of perpetuation, the
greater will be the nced for near-perfection
in the R.F. and detector units.

The choice of microphones used for per-
sonal recordings, too, is a most important
consideration. Replacing a low-priced
“mike” with one of better design will result
in much better records.

In this connection it might be mentioned
that microphone technigue, as practiced hy
the most successful artists on the air, is a
desirable study when the best results are
wanted, Even a poor “‘mike” may he made
to do wonders, in the hands of a person
who understands its characteristics and use.

The circuit arrangements used by differ-
ent instrument makers are not identical in
every instance; but the general scheme of
each recording system is shown in Fig. L
Where an antomatic switching system is not
used, the following ecircuit variations may
be noted. 'The tip jacks J1 are provided
on most scts, in which they are marked
“Phono. Pickup,” or just “Phono.” Two
other tip jacks, J2, should be connected to
take the ontput of the last stage of A.I%.

Now we are ready to pnt the home
recordler into operation. The first thing to
be decided is whether a radio program or a
personal recording is to be made. If the
choice is for radio, the R.I. chassis is ad-
Justed for hest respouse from the sclected
station; while, if the recording is to be
personal, a icrophone is wired into the
input circuit of the detector or first A F.

Next, a phonograph pickup or a specially
designed recorder is connected to the ont-
put of the audio amplifier, at J2; and the
turntable started. Whether the recorder
is to be connected to the primary or the
secondary of the output transformer will
depend upon the design of the “recorder.”

Tvpes of Pickups

For instance, the 3-Ib. “Presto” recorder
is specially designed to conncet across the
low-resistance voice coil of a dynamic re-
producer, as shown in the illustration. The
“Audak”™ phonograph pickup is obtainabte
with an 18-0z. weight fastened to it for
recording, and this pick np (now to he used
as a recorder of the high-resistance type)
is to he connected across a high output
impedance, such as the primary of an out-
put transformer. Whether pickups of other
makes require to he weighted for recording
is best determined by trial. The R.C.A.
pickup, is weighted for recording, but the
weight is only about eight ounces.

On completion of the record, the set niay
be dectuned, in the one instance, or the
“mike” disconnected, in the other; and the
recorder is then disconnected from J2.

If this same recorder is now to be used
as a reproducer or phonograph pickup, it is
connected to the tip-jacks .J1; otherwise, a
standard pickup, provided in some instances,
is connected here and the record played
back.

Obviously, a switch may be arranged to
make these circuit changes when shifting
from recording to play-back; or this may
be accomplished manually by shifting leads.
The switch idea has been applied by R.C.A.;
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the single pickup being used as a “duplex.”
The switeh for circuit-changing is used also
in the “Sentinel Chromatrola™; a special
electromnagnetic “recording head” is earried
along a threaded rod for the purpose of
cutting a groove in each bhlank record and
inscription, and a regular phonograph elec-
tromagnetic pickup is used for play-back.

A complete kit product is the “Presto”
illustrated on the cover of this issue. An
electromagnetic “recording head” is car-
ricd on a threaded rod for grooving and
inseribing ungrooved records.

An interesting feature, which lends greatly
to the convenience in use, is the manner in
which the recording head is arranged to
engage the threaded rod. A pad of leather

separates the head from the rod; but, at
time, the threads sink

the same into this

Fig. C
Mr., Charles E. Apgar, the “radip detective,”
home-recording high-speed teicgraphy from POZ
in 1915, In appearance, the mechanism is
similar to the familiar office dictaphones for
Stenographers; cxcept that an electrical owtput
is used in juscribing the wax “‘eylinders.”

leather, grip it, and cause the head to he
pulled along. C()ns(-qucntly, to remove the
head for play-back with the regular pickup
it is necessary only to lift it off the rod and
set it aside; the acine of case.

‘The winding of the recorder’s electromag-
net, which is of low resistance, should he
connected across the voice coil of a dvnamic
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cause little difference in quality of the ree-
ording. As the illustration shows (Fig. B), a
sinall box, having a switch marked “Phono.—
Mic.—Radio—Rec.” is supplied for switeh-
ing circuits; a hand microplone, with off-on
switeh, is also provided.

Several models in the “Audak” line of
pickups are recommended by the makers
as suitable for recording purposes, when
the suspension arm is loaded with an 18-oz.
weight.  The “Musichrome” unit, made by
the same concern, is suitable for use where
a radio is available but not a phonograph;
for it includes a self-starting induction
motor, turntable, and electromagnetic pick-
up.  These are housed in a small walnut
cabinet, sneasuring 11 x 11 x 7 in. high,
and ready to be connected {o a separate
power amplifier or to a radio set.

Records and Their Use

At the present time there are available
record hlanks of pre-grooved metal, un-
grooved metal, and pre-grooved cellulose
(“non-breakable,” flexible black cardboard-
like ones with a waxy surface). Some of
the metal records (zine, aluminum, or
aluminum alloy) are single- and some
double-sided; the cellulose dises are double-
sided. The cellulose records, which will
shortly be available in every town and
hamlet in the country, through the efiorts
of the R.C.A., cost but a few cents. I,ike
the metal records, their playing time is
about one to three minutes; since they have
a diameter of six to seven inches.

If the pickup suddenly cuts across the
record, or keeps repeating at one point,
it is probable that either the pickup is not
properly placed, the wrong needle is being
used, the record was not dusted off (to re-
move foreign particles) before the record-
ing was started, or the audio system was
allowed to overload the recorder and cause
too great a lateral cut on a loud note.

If the reproduction of records made with
weighted recorders is off-pitch, it is an in-
dication {hat the motor is overloaded; and
it will be necessary to speed up the {urn-
table for the next recording. A little prac-
tice will indicate the correct positions of {lic
turntable specd control for recording and
for play-back. A *“stroboscope” is another
and more accurate solution of this problem;
as this device will indieate exactly the in-
stant when the turntable has reached its
standard speed o? 78 r.p.m,

Sowe of the records may be plaved baclk
{ordinarily, 20 to 50 times) with the same

reproducer.  Variations, within rather wide

limits, are said by the manufacturer to
Fig. D

The “Scatinel  Chromatrola.”

The 3-bar feed is supported at
the center of the turutable, and
moving the knob in the center

the vecording head  raises
the weedie from the record, Re-
cessed switches in the top of
the mounting board control the
circutts for play-back, which is
accomplished throwgh the pick-
up showwn in the npper right.
hand corncr.  This assembly
may be obtarned complete with
radio and vemote coutrel: gt
the moment, the “last word.”

» u
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needle that was used for recording; others
require a different needle, “soft,” blunt, or
fiber, for play-back.

A number of uses, both amusing and
practical, for these records, should suggest
themselves to the “home recordist.”

For instance, it will be amusing to ail
personal recordings to friends in lien of a
letter; and it would be most practicable to
record “ideas” as they oceur to vou. In
fact, these litde “andio snap-shots™ might
prove very valuable at a Iater date.

The boy friend now can send the girl
friend a real love letter.

Visitors will be delighted to make a short
“personal recording” for you. And it is
possible to record a radio program or per-
sonal act, more lengthy than a single record
will hold; perhaps through the use of lwo
turntables, two pickups duplexed for rec-
ording, and a potentiometer for “fading”
from one to the other (as described in the
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s RE By AF DVN, REPRODUCER
i CHA CHASSIS
Fig. 1 HRs3S ) ) VOICE  FIELD |
The schematic lay- b =t coiL col lf
ot of a homere- v 4/]
corder; the detector 4 y |
becomes  an addi- ’/55 | i
tional A.F. stage. - e
An owtput milliam-
meter (s useful to ..4,’;._]
detect ovcrioud. 1l e
. = ) JJ-l REPRODUCER } RECORDER

March, 1930, issue of Rapmo-Crarr, page
455).
1f vou are using a public-address

adopter of sowe sort (see the delails of
an excellent design published.in the October,
19330, issue of Rapro-Crarr, page 218), you
may now make your own carefully-worded
sales record for what might be termed “spot
broadeasting,” and vig it up with one of

these repeating mechanisms to play the rec-
ord continuously in your absence.

Instead of sending to your rvadio pros-
pects an ordinary cireular letter concerning
onc of your special offerings, indieate to
them that vou are modern in your ideas
and methods hy sending them a personal
recording, with the admonition, *“ITry this
on vour radio-phonograph.”

New Antennas “Directional’’ at High Angle

IIE fairly-established theory of short-

wave propagation, that the transmitted
wave from a station divides into twao parts
—one following the curve of the earth, and
the other traveling into the sky, whenee it
is again reflected frem the Heaviside layer
—has been extensively ntilized in practical
(commercial) telegraphy and telephony. Yor
the very short waves used in conmnunicalion
between the two Americas, or hetween either
and Europe, and from Enrope to the Far
tast and Australasia, directional transmit-
ting antennas have been erected, which serve
as gigantic reflectors to concentrate the
euritted waves in the direction of the special
receiving stations, thousands of miles away.
At the receiving stations, similar antennas
have heen erected, to pick up the received
wave in proper phase on a great many wires,
While the eflicieney of these reflectors can-
not be compared to that of a mirrer in
focusing light, they greatly increase signal
strength. It is true that, because of their
great size, they are not flexible. Once placed,
an antenna covers only a cerlain sector;
for each line of communicalions, a pair must
be constructed, one at each end. But they
have made possible reliable service at com-
paratively low cost. :

With nltra-short waves, below five meters
in length, the “ground wave” is practically
elitninated; and, since the sky wave is ap-
parently not reflected back to earth, it nst
he received on the wayv out to the horizon.
With waves slightly longer, while the gronnd

HEAVISIDE |avgq

~_TRANSMITTING
ANTENNA

wave does not cling to earth, the sky wave
comes down again; and thns stations of
low power are received at great distances.

Ixperiments have been ade on short
waves, to change the angle at which the
wave is sent up into the sky, and therehy
alter its “skip distance” (see Fig. 1); but
the principle has only lately ieen borrowed
trom the short waves for use on the reguiar
broadeast band.

In the new hroadeast plant of the West-
inghouse Co. at Saxonburg, Pennsylvania,
which incorporates Station KDKA and its
associated short-wave transmitters, a novel
idea las been applied—that ot the “spray”
antenna,  The purpese of this is to elim-
inate, so far as possible, the ground wave;
and to send out broadcasts in such a man-

ve 1 12 2
U

RS SCALE OF WAVELENGTH

Above, a represcntation
f the “spray’ field;
- with antennas about a
three-quarter-wavelength
apart, the phases will
be found strengthened
~ between  the  angular
tines.

Fig. 1 (left)
The progress of a radio
wave and its division
inte a “ground” and a
“sky” wave is indicated
heve: it s the “'sky”
wave iwehich gives dis.

tant reecption.

RECEIVER — =

ner that, while the field is weakened in the
immediate locality of the transmitter (where
it would he normally too strong for the com-
fort of the listeners) it is strengthened over
a larger area. 'The principle is illustrated

GROUND LEVEL USUALANTENNA

Fig. 2
The purpose of the “spray entenna” is to pro-
ject the sky wave at the angle to the lorizon
which will give the largest service arca.

2.

tundamentally in Fig. 2; it may be com-
pared to eclevating the muzzle of a gun in
order to make it carry further.

Both short- and long-wave spray antennas
are used; the latter are larger in dimen-
sions, necessarily, hecanse of the longer
radiators veynired. The system contains
cight 100-foot wooden masts, spaced in a
cirele about 700 feet in diameter. which
suspend a cage top running around them.
These eight sections of the antenna are
energized from the center, by individual
teeder lines running to each pole. The re-
sult is that the lower parts of the radio
wave, whichh travel inward from each cage
strike cach other, and tend to cancel; while
the upper parts of the waves travel ont
mto space at an angle to the horizon, re-
enforced in phase. The whole suggests the
commeon circular garden sprinkler in its
action—whence the name.

In the short-wave structures the same
principle is tollowed, except that, for tech-
nical reasons, the eight distinet antenna
lines are perpendicular, each on its mast,
and connected to the feed-line at its center.
The new svstern is the invention of Dr,
Frank Conrad.

The new system will be tested especially
Ly the fact that KDKA is to use more
power, for special tests, than has ever be-
fore been put into a broadcast antenna.
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New Radio Devices for Shop and Home

In this department are reviewed commercial products of most recent interest. Manufacturers
are requested to submit descriptions of forthcoming developments.

QUADRUPLE VOLTAGE-REGULATOR
TUBE REPLACES VOLTAGE
DIVIDER
By Dr. F. Noack (Berlin)

N every electrically-operated set, where

the plate and grid potentials are ob-
tained  from taps in a resistor system
(whether in parallel or series arrangement)
the applied voltage values vary with those
of the currvents flowing through the respec-
tive resistors, and especially with the plate
current of the power tubes. In addition to
this, the by-pass condensers across the re-
sistors, required to reduce A.C. resistance
mul eliminate undesired eircnit coupling,
add to the cost of the power unit. In many
cases, sct designers tind it preferable to use
“C” batteries to avoid fluctuations in grid
hias.  Also, adjustinent of voltage taps
with ordinary voltmeters is difficult, hecause
of the low resistance of the weasuring in-
struments, cnmpared with that of the re-
sistors to which they are applied.

These difticulties have heen overcome to
a large extent in a very interesting manner
in the new glow-tube potentiometer pro-
duced by a Gerinan firmn, which is illustrated
in Fig. L. Voltage-regulator tubes are
familiar on the American market, but these
preserve a constant voltage across only one
pair of terminals. The ncw bulb has five
cylindrical metal electrodes, nested one over
another, and may be mounted in a five-
prong tube socket of a standard European
type.

The sketch at the right shows its usc as
a voltage-divider: between each of the four
pairs of electrodes, a potential difference
of 70 volts is maintained. with a variation of
not niore than 2 per cent,, which is negligible.
For the varving grid biases, external parallel
potentiometers may be conveniently used,
as shown, to give any negative values be-
tween 0 and 70 volts.

The alternating-current resistance of the
tube, between any adjacent pair of ofec-
trodes, is not more than 20 ohms, or in the
order of a large hyv-pass condenser, It
therefore serves as voltage divider and filter
combined.

Fig. 1
At the left, a cross-section
through the wuested electrodes
of the glow-tube wvoltage di.
vider; it (s so desigued that a
potential difference of 70 zolts
is  maintained  berwecen  each
rair. Below, a diagram, show-
ing how it is connccted n a
power-supply unit, with addi-
tional taps us needed.
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The uses of this device, obviously, are
not confined to radio reception; but it may
be uscd with any apparatus where it is
necessary to maintain at a constant value
voltages derived from a light-line supply.
Vacuum-tube voltieters and  wavemeters
and other faboratory apparatus utilize the
same action to advantage. The tube is
made by Osram and distributed by Lorens,
of Berlin, together with a “B” power mit
of 120-milliampere capacity in which it is
incorporated.

A poicer tube of typically British interval con-
stricction, of wery high mutual ¢onductance,
for use on lote voltages.

BRITISH OUTPUT TUBE FOR
D.C. SETS

NE of the matters in which fareign
O observers are apt to cast stones at
American radio practice is that of our lim-
ited range of tube types. Thev have an
cnormously larger number of varieties from
which the set huilder may select; and econ-
omy of operation is a matter which con-
cerns  them  greatlv.  Without going into
the rebuttals which American tube manu-
facturers may offer, as to quality, high
evacuation, and cheapness, it may be ve-
marked that we have a much stronger
tendeney to concentrate on the use of a
single tvpe of tube—the '99s and then the
'01As in battery days—the "27s and the '2ts
now. When conditions do not permit of
their effective and economical use, the
standard scts rather tantalize the prospec-
tive radio user.

IFor instance, the areas served hv 110-
volt dircet-current house lines are limited,
but inelude a great many households, While
direct-current sets have been constructed,
the limiting factor of plate voltage pre-
vents obtaining a large output, except by
grouping power tubes—an expensive and
none too satisfactory proceeding. No tuhe
has been made available in America to meet
this demand.

In Great Britain, on the other hand, an

enormous humber of houses are served with
direct current, from 110 to 220 volts, and
we are interested to notice the production
of a recent tube well adapted to power work
on low voltiages. The Marconi *PX-4” tube
has an mpedance of 1050 nhius; with a
mutual conductance of 3300 microinhos, or
twice that of the American ’10 and nearly
twice that of the ’#5. lts awmplification
factor is 3.5, and its maximum plate cur-
rent 50 niilliamperes. The tnbe is rated as
able to dissipate 10 watts on the plate.

With a grid bias of ten volts and a plate
voltage of 100, the tube’s plate current is
34 millimnperes; and, with the maximmn of
200 on the plate, a 45-volt bias adjusts it
to 45 milliamps. of plate current. The
tube’s filament consumption, 60 milliamperes
at 4 volts, is equivalent to that of one of
the new tvpe '3ls, and less than that of the
'20 in wattage. lts appearance, character-
istic of British tube construction, is shown
in the accompanying illustration.

A NICKEL A NUMBER

FIFTY cents an hour is the rate for

metered radio programs through the
enin-in-p-slot device shown in the illustra-
tion, and which makes any set a pay-as-you-
go aftair when it is connected between the
set's socket plug and a sixty-cyele power
source. The “Best Way Radio Control,”
as it is ealled, contains a little synchronous
motor, whiclh runs exactly six minutes when
a nickel is inserted in the slot. This mecha-
nism, the “Synchron™ as it is called, turns
on the receiver at the heginning of that
time and, at its close, shuts itself off as
well as the power input. 1t is intended, of
course, for restaurants and other public¢
places whose patrons are ready to invest a

Best War Ranio CoNTeol.
PLAYS 6 MINUTES I
ONE T0 FIVE NICKELS ¢)

For the small sum of five cents—one mickel—

sie mintes’ radio reproduction is afforded the

patroi of this automatic impresorio. We sug-
gest also a program holder,
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little spare change in entertainment. The
capacity of the holder is six coins, and no
more can be inserted at one time; all are
in plain sight while in the holder. When
the Lox is locked, the service plug is also
locked in, so that it cannot be tampered
with. Contacts are of the knife-switch type,
suitable for breaking a light power circuit.
I'he motor, having no brushes or contaets,
does not create interference.

A feature of the coin control is that the
five-cent piece travels but part of the way
when first dropped; and is only rcleased
into the tray when a second coin trips the
escape pin. 'The control might readily, of
course, be used for other low-wattage clec-
trical devices similarly operated. It is
made by the Iansen Mfg. Co. of Princcton,
Indiana.

EXTERNAL TONE CONTROL
OR the coming season, the conspicuous
feature of receivers is the tone control,

which permits the owner of a 1931 moedel
to adjust to his choice the quality of any

RADIO-CRAFT

Tone control is the order of the day. This

instriment mav be connected to the output of

any receiver which lacks that feature, and
will modernize it in this vespeet.

reproduction, as regards its characteristics
of dominant piteh; just as the volue con-
trol permits himn to suit the loudness of out-
put to the nature of the program and the
size of the room (as well as the hour of
the evening).

It is now equally possible to apply the
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same improvement to any reeciver, of what-
ever age, by simply connecting to it the
device shown here, which eomprises a re-
sistor-condenser circuit of the kind faniliar
to readers of Ravio-Cuarr in experimental
models, but is manufactured to supply set
owners with an instrument presentable in
the musie room. It has a neat housing, with
cushioned base to protect the console top,
table or chair ann where it is most con-
veniently located; two long flexible leads
give it mobility.

No tools are necessary for its installation;
it is connected by perforated-disc lugs at
the ends of the leads, across the push-pull
stage, or between a single power tube and
ground, by slipping the lugs over the proper
pair of (grid) tube prongs, or one prong
and the ground binding post of the set.

The knob above the housing, as shown
in the smaller illustration, may be turned
to several positions hetween “trehle” and
“hass,” with corresponding changes in the
timbre of the reproduced program.

(Continued on page 37l)

A “Police”” Short-Wave Set for Automotive Use

ITILE a receiver in the car way he a
Wcunvenience to the ordinary niotorist,
and even of practical value, in furnishing
bim with business news, wodern crime de-
tection finds it even more essential to pro-
vide liaison between headquarters and of-
ficers in the field. Radio tests have been
made for some vears, with transmitters and
police cars; and good work has been done
in Enrope and Australia, as well as .\mer-
ica; but the first standard, conmuercial
equipment designed for this sole purpose
15 shown here. 1t is a4 short-wave set, ¢s-
pecially adapted to work on the waves (be-
tween 100 and 200 meters) which have been
assigned to state and city police depart-
ments by the Federal Radio Commission,
and on which they send out instructions to
patrolmen in motor cars and at distant
posts.

‘This equipnent, manufactured by the
Deleo Radio Corp., of Dayton, O., is a com-
panion -of the standard-wave automotive
receiver illustrated in the August issue of
Ramo-Crarr: but differs from the latter,
not only in the type of coils used, but in
the fact that its tuning is net controlled
from the instrument panel. Since it is used
to receive transmissions only from one spe-

cial station, and must be ready to pick up
a message at any instant, it is carefully
set to the wavelength of the transmitter
by means of screw-adjusted tuning con-
densers, which are then locked in position.
In addition to this, while the police car or
bhoat is in service, the transmitter will be
kept turned on; it has, of course, a vohume
control. Its installation mmust necessarily
incorporate an antenna and shielding sim-
ilar to that used for the leads of any cur;
the required dry-cell batteries are housed
in a shielded box, as usual.

The cireuit, which is shown herewith, in-
corporates three "2t screen-grid tubes, which
are connected in scries to the car's storage
battery; a first andio stage, with a °'12A
tube, resistance-coupled between detector
and a pentode; and the latter, which serves
as the output stage. “This tube, which fol-
lows the description given in May Rawvro-
Cuarr (pape 578) is here first used for the
first time in a cornmercial reeeiver in Amer-
ica, With a filament voltage of 5, and con-
sumption of 3 -ampere current, it has an
amplification factor of 70, and a rating of
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Above the schematie circwit of the
Delco “'Police” shortwave reeciver,
showing battery and speaker counee-
tions. It will be ebserved that a
screen-grid tube is used as a regen-
erative detector; the wvariabie con
densers showan here are set with a
screwdriver and locked (their shajts
are scen protruding through the
chassis in the view at the left).
R2, 1 meq.; R}, 250,000 ohms; R7,
500.000; R9. 10,000: R12, 2 meyg.,

R14, S5 meg.; R15, 400 olims,

st s . -

500 milliwatts undistorted output, on 135-
volt plate supply. It is a product of the
Arcturus Radio Tube Co.

‘The mininum operating conditions, which
permit a considerable reduction of battery
voltages, are given as follows (a special
analyzer being used):

F P CG SG PC GT
1 R, 020 100 1.1 55 20 28
2 RF. .. L9 100 1.1 53 2.0 2.7
Dok == 1.9 18 0.0 225 023 0.24
1 AF ... 40 80 01 . 0.13 0.5
2 AF. ..40 135 90 135 75 6.0

(F, filamen! voltage: P, plate voltage; CG,
control-grid voltage: SG, screen-grid volt-
age; PC, normal plate current in analyzer;
GT, grid test reading.)
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Hints to Radio Manufacturers

By Radio Users and Service Men

A PHONOGRAPH BOOSTER STAGE

RA“IO has renewed the demand for the

phonograph, to a certain extent; hut,
with even the best needles and the highest-
priced recards, the volume is limited. his
is felt especially when a dance is held in
a school hall or a large living room.

This suggestion to the manufacturer is
a call for a “Phonograph Booster," enclosed
with the chassis proper, which will malke
an added tube available to provide a higher
oulput level for phonograph reproduction
when required.

Fraxx De Marco,
63 Oak St., Yonkers, N. Y.

A CONVENIENT LEAD-IN
APPLIANCE

ET me suggest that soine manufaeturer
begin production on a temporary lead-
in, for use whenever there is a temporary
installation. 1 would suggest a small plate
of copper, with a Fahnestock clip, to be
fastened to a window pane by small rubber
suction cups. Two such plates, one on each
side of the glass, would provide capacitiative
eoupling from acrial to lead-in; and such
accessories would be very valuable to Serv-

ice Men, Sraxvey L Hovan,

Maza, South Dakota.

A FOOLPROOF ANTENNA PLUG
HE writer has heen called several times
to service sets which were aficeted by

station hum and hody eapacity due to a
reversal of the acrial and ground leads
(which many set owners prefer to discon-
neet during a thunderstorm, or even when
cleaning) ; since the wires appear similar,
they are often replaced incorrectly,

This conld he eliminated by the provision

of an aerial-and-ground cord, aitached to

| WHAT PEOPLE WANT FROM

THE RADIO INDUSTRY
DOLLAR was offered, in the
October issue of Rapio-CraFT,

for each, practical suggestion, for the
improvement of commercial radio ap-
paratus, and suitable for publication
liere as a hint to radio manufacturers |
of what the public wuant. This means ’
that we ask, not for new inventions,
but for simple details, often very small
ones, which make all the difference |
between convenience and inconveni-
i ence, satisfaction and dissatisfaction, |

on the part of the radio set owner
and the radio Service Man.

The latter, being out in the field,
where sets are used as a part of their
| everyday home life, not as engineering
| problems and samples of production,

will soon see every point where the
J manufacturer missed a bet. Some of

their proposals may be commercially
| impracticable; but their letters show I
what is wanted, and therefore what
is needed,

Until further notice, each sugges-
tion published here will be paid for
at the rate of $1.00; and their prae-
tical value, rather than their ingenuity
or curiosity, will determine the selec-
tion, since this feature is intended to
be of educational value to the radio
industry.

a plug which could be inserted in the set
only in the eorrect manner,
Cant. W, Sauwaun,
751 Waluut Street, Royersford, [a.

USE A CABLE PLUG~CLOSER

LOGGING
S().\II". all-electrie receivers, with receiver
chassis and power pack in separate

units in one compartment, have the leads
from the pack soldered to the points where
they are needed in the recciver; thus mak-
ing the two units inseparable. It is very
difficult to lift the two together out of the
cabinet, beeause of their weight.

Therefore, my hint to the manufacturers
is that they conncet the units by eable
plugs and jacks, so that either can be ve-
moved froin the cabinet,

My second reconminendation would be that
the indicators on tuning dials be made
closer to the numeral strips, which will per-
mit more accurale logging.

RusskLn Sciureser,
3656 Compton St, St. Lowis, Mo.

CHOICE OF SPEAKERS—FLAT
HINGED TOPS—OPTION
OF LOOP

FIH’,QUEI\"I‘I.Y the set owner would

prefer a magnetic speaker for a change.
Such a speaker. connected with the first
audio stage (when the power output is very
high) could be provided for in the same
console with the dynamie, but on a separate
shelf. A convenient switch would  select
one or the other.

Fivery console. whether for a phonograph
comhination ar not, shonld open at the top
to give nceess to the receiver, for inspection
and changing tubes, ete.  Moving a receiver
armmd to get at the back often nars the
cabinet and other furniture.  In the average
houschold, too, the cabinet top is normally
covered hy a drapery and decorations and
the round top console, which will not serve

(Continued on page 370)

The Modified ““Stenode Radiostat”’ for General Use

INCE the appearance of the revolution-
ary Finglish receiver, the “Stenode Ra-
diostat” described in the Octoher issue of
Ramo-Crarr, the greatest interest has been
manifested in European radio cireles, and
almost innumerable articles have been pub-
lished, discussing the question of the reality
of “sidebands.”  Miles of figures have heen
mirde and published on the mathematical
theary: though the general agrecinent
mmong the highest experts seems to be that
amplitirde-modulation and frequeneyv-modu-
lation are simply different cross-sections, as
it were, of the same fonr-dimensional phe-
nomenon, the rvadio wave. Dr. Rohinson,
the inventor of the Radiostat, is quoted as
saying merely that “the sideband theory
needs supplementing®
However, the proof of the Radiostat was
that it worked: hut the original model, with
its carefullv-puarded quartz ervstal, is hoth
expensive and complicated and, as pointed
out in these coluns, if the Stenode trans-
mitting system were generally adopted, all
existing radio receivers would at once he-
come obsolete. These fundamental objec-

lons, is it wnderstood, have now been met
by the inventor, Dr. Robinson.

While the erystal-controlled Radiostat,
with its 50-evele band, theoretically makes
possible a hundredfold inerease of trans-
nitting stations, it is obvious that such a
developimeni cannot  take plaee for many
years.  For this reason, it is evidently more
practical to use a far less selective receiver
to nreet present-day conditions and those of
the inmnediate future. The present standard
separation of broadeast ehannels in Furope
is 9 Lkiloeveles: and aceordingly Dr. Itob-
inson has designed a commercinl model of
his receiver, elininating the costly crystal,
and providing for a band pass of 1,500
eveles. This set has seven tubes and incor-
porates a  20-kiloevele  intermedinte  fre-
quency amplifier with a high-pass filter.

With this instrument, demonstrations have
been given of reception of distant stalions
only 9 kiloeyeles removed from the high-
power London stations (locals) withont the
slightest interference, and in an unfavor-
able loeation. Ship interference, which is
troublesome in England, was also kept out

very successfully.  On 4.500-cvele separa-
tion, with phonograph-modulated Ianboratory
oscitlators sel up on cither side of the high-
power loeal, a slight interference whistle
could be heard; though the andio guality of
reception trom cither scemed perfect to
listener.  Fiven this heterodyne could he
eliminated with an added filter.

The Radiostat, it may be pointed out,
in a seven-tube model seems little more com-
plicated than the Amecrican standard re-
eeiver; but, in compirvison with the Furop-
ean two- or three-tube set (the two-tuber—
one R.F. slage and pentode—is said to have
heen the most popular design at {his vear's
radio exposition in T.ondon), it is extrenmely
expensive and eorniplieated.  The ordinary
Europecan listener, as a rule, expects to re-
ceive only one or two locals regularly; and
distant stations are a high-priced lhixury.

At the present timme, multiplex telegraphy
experiments also are heing carried out on
the Radiostat system. Tere a mumber of
different frequencies are similarly imposed
on a single wire line, as in praetice clse-

(Continved on page IG8)
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AnElectrical Scanning System
for Television

Another Vacuum-Tube Development
By PHIL.LO T. FARNSWORTH

ERITAPS the most significant element

in human vision is that the amount of

detail which we can see in a picture

is limited by the strueture of the
retina. Althongh the image focused on the
retina by the lens of the eve may be per-
fectly continuous, the retina will give to the
image seen a finite structure, depending
prineipally on the number of “cones” which
lie in the central spot. It appears possible
for the human eve to see separately at one
time about 100,000 elements; this is, prob-
ably, not more than one-tenth of the numn-
ber of cones in the retina. This range, how-
ever, is greatly extended hy the faeility
with which the eves can move from one
point on an object to another; and from
these considerations it was suspected that an
image of perhaps 200000 to 400,000 ele-
ments would compare favorably with that
which the human eyve gives us.

It will be seen from a study of standard
half-tone pictures that a television image of
200,000 elements will approach near enough
to the limit of the eve to make greater de-
tail secm unnecessary.

I.et us outtine, then, the requirements of
a lelevision system which is to handle 200,000
elements, assuming the mode of scanning {0

be that shown in Fig. 1, and that 12 pic-
tures are to be transmitted per seeond. We
shall have two scanning frequencies: one
of them a sawtooth wave having a period of
1/12th-second. and the other a similar wave
of 1800 cyveles per second, Our Dhighest
fundamental picture frequency will be 1200
kilocveles and, with single-sideband  trans-
mission, we shall require a wave band 1200
kilocveles wide.
Problem of a Channel

When this work was first undertaken, it
seemed quite apparent that three definite
problems existed, namely: (1) a suitable
scanning system to handle this high speed;
(2) an amplifier capable of passing this
very wide band of fregnencies; (3) the per-
fection of a suitable wire or short-wave
radio link which wonld take care of the
wide waveband required. At the present
{ime it is perhaps allowable to say that the
first two problems have been completed.

Considerable work has been dane on the
development of a four-meter radio link. The
progress to date indicates that ¢uile satis-
tactory television service could be had for
distances up to about fifty miles by proper
location of the transmitter. Trouble from
double images and fading may not, after all,

Fig. A (above)
The “dissector tube,” with its "target” shown at the left, is wused for transmitting.
Fig. B (below)

The “oscillite,” or recciving tube; the image appears on the flat surface at the end of the bulb.

* Television Laberatories, Inc

193¢
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Fig. C

A television receiver, using the “osciilite.”

canse particularly serious trouble.  Absorp-
tion by conductive obstacles will nake it
necessary, however, to locate the trans-
mitter so that it will be almost visible from
any part of the area it is to serve.

Considerably more success has been oh-
tained by the unse of wired radio as a
medium. It has been found quite practical
to modulate a 300-kilocyele band upon a
1000-kiloevele carrier, and to transmit this
over an ordinary telephone line; the pic-
tures so iransmitted are practically equiva-
lent to those seen on a monitoring set lo-
cated close by the transmitter. The attenn-
ation in voltage has been found to he about
45 decibels per mile for a No. 19 pair cable.
It would probably be necessary to relay
every few miles with this attenuation; but
it is thought that a cable line represents
the extremne case and that, when an open
wire line is used, television by means of
wired radio becomes entirelv within the
range of possibility.

In our experiments so far, no attempt
has been made to eorrect the line for phase
shift and frequency diserimination; this may
not be necessary, but it is thought that con-
siderable mprovement in the transmitted
image might be attained by carefully mak-
ing these corrections.

Svnehronization is accomplished sioply
by putting the synehronizing frequencies on
the same telephone wire; audio frequencies
may, of course, he put on the same pair.

The “Dissector” Tube

The first-mentionedt requirement, which
will be the subject of this artiele, has been
solved by the development of an clectrical
scanning system. ‘The basis of this is an
“linage dissector™ tube, a practical form of
which is shown diagrammatically in Fig. 2
and in eross-section in Fig. 6\ As will
he seen, it comprises a cathode (C), coated
with photo-sensitive matevial, which is
parallel and closely situated to an anode
screen (A). The anode screen is electrically
connecled to the clectrostatic shield (8).
At the end of the tube opposite the cathode
is placed a tarpet electrude (T) having all
but n single small arca shiclded from the
discharge.
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This tube, considered broadly, is a photo-
electric cell wherein provision is made for
forming an “electron image” of an optical
image foensed on its cathode surtace, By
“electron image” it is meant that, it a
fluorescent sereen were placed in the plane
of the electron image, the original optical
inige would he reproduced. The condition
necessary for the formation of this eleetron
lmage is that all the electrons emitted from
any single point on the cathode surface
shall meet again in a eorresponding  point
in the plane of the electron image.

An image of the ohject to be transmitted
is focused upon the cathode, and the photo-
electrons emitted therefrom are aecelerated
by a potential of the order of 500 volts he-
tween the cathode and anode sercen.  Most
of them are projected into the region he-
tween the sereen and target and, by means
to be described later, combine to give an
clectron jmaege in the plane of the target.
This eclectron image, made up as it is of a
prisin of mwoving electrons, can he shifted
by a magnetic fiekl at rvight angles to the
tube. By this means, the image is moved
over the scanning aperture in the target
shield.

In practice, two sets of coils are
about the dissector tube, as shown in
at right angles to one another. A sawtooth-
wave alternating current, of about 3000
eyeles per second, flows through one sct of
coils; producing, let us say, & horizontal
deflection of the image. A eurrent of sim-
ilar waveform, hnt with a period of 1/16-
second, flows through the other set of coils,
and produces o vertical deflection of the
image.  The resultant path of the image,
relative lo the aperture, is similar to that
given in Fig. 1; there will be 200 horizontal
lines drawn for cach traversal of the image,
and the time of one line will be 1/3000-
second.  \We shall therefore require an anp-
plitier handling 2 band width of approxi-
nately 300 kilocyeles, to amplify the target
current.

placed
Fig. 2,
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IT has long been apparent that the full development of television requires a scan-

ning device free from the mechanical limitations which sre inherent in the motor-
With the latter, four or five thousand points are all that we
can expect in an image; and these can show clearly little more than a single person

driven disc or drum.

in a limited field.
The electron tube, with its

obtained striking results.
has been available,

In this article he explains for the first time the operation of his “dissector” tube,
a photoelectric device used for scanning at the transmitter; as well as his experiences
an oscillograph which he has improved for the purpose of repro-
duction. He has constructed also a special amplifier, having a favorable characteristic .
over a frequency band 600 kilocycles wide, details of which he encourages us to

with the “oscillite,”

expect soon.

Mr. Farnsworth sets the maximum television image required at 200,000 points—
eighty-seven times as extensive in detail as present standard-disc scanning—and for
this work lhe states that a 1200-kilocycle channel will be required. He has already
transmitted 300-kilocycle signals by wire and by radio on a wavelength of four meters,

We know that all television enthusiasts will hail this substantial contribution to

the perfection of the art.

This problem presented by the amplifier
liis been one of the most ditlicnit encountered
in any of this work. Furthermore, at the
higher frequencies, the impedance in series
with the dissector target becomes very low,
bhecause of the capacitance shunting it; and
this causes a corresponding decrease in the
amount of voltage delivered to the input of
the amplifier. However, the whole problem
has been greatly simplified by a system of
“admittanee neutralization,” which is par-
ticularly useful in the mneutralization of
capacity, and which permits inpnt imped-
anee (as well as interstage tube impedance)
as high as several megohms to he obtained,
up to a nillion eycles or more. At the
present time an anplifier is being nseel which
las a frequeneyv-characteristic approximately
flat to 600 kiloeyeles. 'The “admitlanee nen-
tralization™ principle, as well as the desig

“weightless beam,” has been an obvious solution; but
the task of making it effective is one requiring no small degree of ingenuity and appli-
cation to detail. Mr. Farnsworth, in his laboratory in San Francisco, has been working
for some vears along this line; and it has been known for some time that he has
Until now, however, no detailed statement of his methods

aii

an " ' b,

in_gencral of these wide-frequeney-band am-
plifiers, will he explained at another time.

“Oscillite” or Receiver Tube

The picture frequencies from the amplifier
arc re-built into an optical image at the
receiver by apeans of an  electron-beam
tube, or “oscillite,” as shown in Fig. 3. This
is simply o medified Braun oscillograph,
which makes use of the electron-image prin-
ciple of the disscctor tube, to allow good
light intensity to he obtained.

It is required to generate at the receiver,
two alternating currents of sawtooth wave-
form, identical to those used at the trans-
mitter. "'hese enrrents, of course, have to
be synchronized with those at the trans-
mitter; to accomplish this, use is made of
the fact that these currents induece a strong
voltage pulse in neighboring circuits during

FI16.3

FIG.5

IEEEX X

The magnetic scanning at the npper left assumes its shape as a resultant of two moving ficlds.
Fig. 2; aud the “oscillite’” of Fig. B in cross-scction in Fig. 3.
Fig. 5 is an end-on wvicw of their rotating motion.

The ““dissector” of Fig. A is showen heve internaily in
Fig. 4 illustrates the path of clectrons from an illuminated point on the cathode; and
The object is to brina them all to the same point at the target.
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the steep part of their slope. This voltage
pulse is, accordingly, introduced into the
picture frequencies’ circuit, and serves at
the receiver to hold the scanning gencrators
in step. It serves the further purpose of
turning ofi the oscillite “spot” during the
return part of its path; that is, during the
very steep part of the sawtooth wave-cycle,

This system of synchronization is very
simple and very effective. It does not re-
quire any extra transmission medium for
the synchronizing impulses, nor even any
extra equipment such as filters, etc, to sep-
arate the synchronizing impulses from the
picture frequencies. Mueh work has heen
done in the development of these sawtooth-
wave generators, and on this system of
synchronization, but space requirements will
not allow their being reported here.

“Magnetic Focusing”

Consider the path of the electrons which
leave the same point, on the surface of the
cathode, at which a point of light. in the
optical image is focused. If all of them
traveled parallel to cach other, a perfect
tmage would be formed at any point of the
beam. DBut they are emitted at different
velocities, corresponding to potentials from
zero to about three volts. The irregularity
of the cathode’s surface, large in proportion
to the electrons, and the ending of electro-
static lines of force near the wires of the
anode screen (A) cause the electrons to
spread out in a conieal rav—with an angte
at the apex of about five degrees, in our
present dissector tubes. Nevertheless, some-
thing of an image may be formed at the
window by the use of low-frequency (red-
dish or infra-red, presumably, to which
photoelectric surfaces are less sensitive—
Editor) light, careful construction of the
anode sereen, and high anode voltage. How-
ever, it has heen found possible to focus
these electrons rays magunetically.

This is done by creating a uniform mag-
netic field of proper intensity, with lines of
force paraltel to the axis of the tube. This
causes the clectrons to follow spiral paths,
all tangent to the line of magnetic force
through the point P where they originate.
Each ¢lectron, viewed from direetly ahead,
is describing a circle, large or small, as it
travels forward. (See Fig. 5.) However,
regardless of the specd of the electron, and
the diarneter of the circle, it will reach the
same point on the circle, frem which it
started, in the same time; that is, every
electron will be in line with I at a given
time. 'This makes it possible to bring the
whole beam of electrons te a point on the
target, as shown in cross-section in Fig. 4.

If we echange the direction of the field,
the point where the electron beam is focused
will be shifted; and, hy imposing a trans-
verse magnetie heam on the lengthwise field,
we will deflect the cleetrons proportionately.
In this manner the defiecting coils, carrying
alternating currents, will cause the heam to
move from side to side.

The present dissector tube with its care-
fully-made anode screen produces a sta-
tionary clectron image which is not inferior
to a very good optical image. When the
iinage is deflected for scanning, however,
the resulting moving image is slightly
blurred at the edges, for the following
reasons:

RADIO-CRAFT

The distanee from the cathode is slightly
greater than at the center;

‘The veloeity of the electrons toward the
aperture is less for the edges than for the
center.

The magnetic field, in the direction of
the clectron’s path, increases with the angle
from the center.

All these factors are reduced by increas-
ing the deflection distance. In praetice, 15
degrees deflection on each side of zero is the
value used, when the scanning aperture is
not smaller than 15/1000-inch.
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Left, cross-sections of tio “‘dissector’” tubes,
and (at 6-C) the anode. The cathoede C throws
ont from cach point a ray of streugth propor
tiouate to the light reecived. The electrons pass
the anode A and fall on the target T; as they
scan this, it transmits each element of the
image to the amplifier. D and E are cross
sections of target rods: N is a nickel terget,
and § a fluorescent substance while GT is the
glass tube.
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The principle of magnetic ‘focusing be-
comes very useful in the construction of
oscillite or receiving tubes. It enables us
to focus back, to a point, all electrons from
a single emitting point; and thereby to ob-
tain very good light intensity in one of
these tubes. In fact, the light intensity so
obtainable is limited only by the properties
of the fluoreseent material. Spot intensities
can be obtained which turn fluorescent ma-
terial black and inactive after only a few
seconds’ exposure. ‘The element used in
this work will be described later on.

The reproduced photographs here were
taken from the receiving tube, from trans-
mitted motion-picture film. The large image
(of Dr. lee de IKorest) was secured by
making the filn from a still photograph.
The exposure was about half a minute, and
the blurring is due principally to the fact
that the picture on the receiving tube moves
slightly. The effect is quite negligible to
the eve, but gives a badly-blurred image
when exposed so long to the camera. It is
shown merely to represent the inferior limit
of quality. (Fig. D.)

The smaller intages at the side were made
with 60-cycle scanning current, and moving
the film at both the receiver and the trans-
mitter at approximately the same rate of
speed—ahout one frame every two seconds.
They therefore indicate the gnality of dis-
section, but not the perfection of the
amplifier.

The actual image, as it is scen on the re-
ceiving tube, appears much better than any
of these reproductions; as those who have
seen it will attest. )

Types of Dissectors

The high-vacuum dissector tube (see Fig.
6A) in use at present comprises a cylin-
drical glass envelope, having at one end a
flat window (W) which is polished before
sealing in. At the other end is a stem,
upon which the elements of a tube are sup-
ported and through which the leads pass.
The inner end of the stem carries a short
glass pillar (P) terminating in a square
hutton; the button supports a silvered urir-
ror on which is deposited a photo-sensitive
film. A band c¢lamp is supported from the
stenr, having welded to it wires which carry
the anode structure.

'The anode structure itself (see Fig. 6C)
is made by winding very fine tungsten wire
around a tungsten-nickel frame as shown.
This is supported from the collar, so that

it is closely parallel to the cathode. Sup-
ported separately from the collar is a
cvlindrical screen, usuallv of fine nickel

mesh, which conforms closely to the inner
surface of the glass envelope.  (In the lat-
est types of tubes, this screen has been re-
placed by a platinum coating on the walls
of the tube.)

Two general types of targets are in use;
that shown in Fig. 61) is designed to make
use of secondary emission; while that shown
in Fig. 6E is intended only for primary
emission.

Photoelectric Substances Used

After the elements of the tube have heen
sealed in, it is sealed to the pump in nmch
the same manner as an ordinary photoelec-
tric cell, provision being made to distill into
the tube a small amount of potassium.
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After the tube has been baked for three or
four hours on the pump, and the vacuum
is as good as can be obtained, a small
amount of potassinm is distilled into the
tube and allowed to condense where it
will. Then, by heating the lower portion
of the tube, the potassimn is deposited upon
the cathode; the tube having been designed
so that the cathode remains cool, unless the
stew is heated.

It is necessury to be very careful in this
process, to drive the potassium very slowly.
Otherwise there is produced a glazed cathode
surface which has heen found to be inferior
in uniformity te an unglazed surface. Cire
iust also be taken to keep the target of
the tube warm during the potassimn  dis-
tillation, to insure that no metal condenses
inside the target shield.

After the tube has cooled theroughly,
hydrogen is admitted and the surface col-
ored by the Elster-Geitel process. Care
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equal reflecting power, at a distanee of one
foot with a 1500-watt tungsten lamp.  This
sensitivity, thercfove, approaches the order
of that required for divect scanning.

Zworykin (sce Ravio-Crarr for Februarvy,
1930) reports sensitivities of 253 nicroamps./
lumen; this sensitivity would permit direct
scanning with Lanps that are not too bright
to be used willi animate subjeets, Dissectors
of this sensitivity, however, have not been
built as vet.

Dissector tubes may be built to operute
without an anode sereen. Fig. 613 shows the
construction of such a tube. Its principal
advantage is its simplicity; it has the dis-
advantage of giving a rather poor electron
nnage, and has not thus far been built with
a ratio, of aperture to cathode area, greater
than one to five thousand.

Receiving System

The reeciving system used in connection

with the dissector tube is closely similar to

Fig. D

The image of Dr. Lee de
Farest  (eenter)  though
blurred is  recognizable;
this is a composite of the
mmeges reproduced on an
Yoscillite” for half a min-
ute. The smaller images
at cither side had shorter
cxposures.

niust he taken at this stage to insure the
exact pressure of hvdrogen whicly will per-
nit the entire surface to form at one titne;
otherwise a non-uniform emitting surface
will  result. The cell is then carefully
pumped to rid it of all traces of hydrogen;
after whieh it is sealed off the pump.

The work of A. R. Olpin and I.. R.
Koller has indicated two general methods
tor greatly inereasing the sensitivity of pho-
toelectric cathodes; the Olpin process par-
tieulavly has been applied with great sne-
cess to the constroction of dissector tuhes.
The general technique, as it has heen evolved
for the preparation of these “sodium-sul-
phur” dissector cathodes, is closely similar
to that ¢inployed by Olpin.  One rather in-
tevesting sicle light is that if, in the prepara-
tion of the sodium-sulphur cathode, it is
spailed for some reason or other. a moder-
ately sensitive dissector is seenred simply
by admitting hvdrogen and passing a glow
discharge, as in the Elster-Geitel process.
This usually gives a cell with a sensitivily
of one microampere per lumen (unit of
ilumination) and the sensitivity seems to
be more pernanent than with the potassiun-
hydride cell.

The sensitivity of such a disscetor, like
that of the usual potassiniu-hydride photo-
cell, is best at abont onc-half miieroamp./
Iumen (or one-twentieth that of a gas-lilled
photo-cell)  though this ean bhe nearly
doubled by the use of secondary ernission
from the target. The potassium-hydride
cell is, therefore, not sensitive enough to he
used with light reflected by an inge; the
present cells are used with transparencies
and a 400-watt tungsten Famp.

The sodium-sulphur cathode dissectors
have a sensitivity of 6.5 microamps. /linnen;
a suitable light intensity may be obtained
by illuminating the faee, or an ohjeet of

that proposed by Nicholsen and Rosing, and
to that recently demonstrated by Zworyvkin.
The oscillite tube differs from Zworykin's
“kinescope™ in the means used for focusing
the spot and in the detail ot the “electron-
gun” element.

The magnetic focusing prineiple, as stated
betore, permits all eleetrons having a sonree
in the same point to be focused baeck to a
point on the fluorescent screen. The elee-
tron-gun element has heen designed  with
the idea of securing the greatest possible
munber of eleetrons through a given-sized
aperture, and limiting the angle of this beam
to that which can he accuratelv focused.
This element (as shown in Pig 3) com-
prises a spiral filament coated only on the
inside. A shield, perforated by a hole of
the same diameter as the filarment helix, is
placed over this filnment. The anode is
tubular in form, and placed in front of the
cathode; while a rving grid js placed about
midway between the filainent shield and the
anode.

The merit of this type of clement lies in
the fact that the anode tube is loeated, ap-
proximately, at the focal point for the elec-
frons leaving the eniitter. I'he anode volt-
age, requircd to create this focal point at the
entrance to the anode tube, may bhe of any
value between 1500 and 2500, for the tubes
we are using at present.

An interesting effect has been noted with
regard to the operation of these tubes; they
function only when secondary electrons are
chiitted from the fluorescent screen. Some-
times a black spot will appear on the end
of the 1nbe, due to that point’s charging up
negatively, It will he recognized that an
unstable condition exists here, and that o
point on the flunrescent screen will assumne
either a large negative or a large positive
potential with respect to the anode. This
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effect is not bothersome at all; in faet, it
is necessary to have very high current den-
sity, in order to observe it.

The detlection-coil system nsed with the
oscillite tube is exactly similar to that used
with the dissector tube; the power required
in these coils for the largest possible pic-
tures may be gencrated with a '10 tube,
while that for the focusing coil is quite
negligible,  One type of scanning generator
used at the receiver embodies a  helium
glow-tube feeding a ’10 power tube.

The cireuit required to get the requisite
amount of power from a '10 tube into an
entirely inductive load has been developed
over a period of several yvears; the details
will not be given here.

‘These generators are svnchronized by
coupling them with the main picture-fre-
quency circuit sinee, as explained hefore, the
requisite pulses are induced at the trans-
mitier.

The writer wishes to acknowledge his in-
debtedness for valuable assistance received
during the progress of this work, to Mr.
Donald K. Lippineott, particularly for his
assistance in working out the prineiples of
magnetic focusing, but also for the con-
struetive interest he has shown during the
entire course of development; to Mr. Carl
J. Christenson, for many  valuable  ideas
contributed during the early stages of the
work, and to the staft of Television labor-
atroes for their unstinted co-operation.

News of Television

HE first international television con-

vention, it is announced, will he held in
Brussels, Belgium, in July, 1931, It is not
an ofticial affuir, like the radiotelegraph con-
ferences, but called by a private association,
the International Institute for Television,
which has its headgnarters in the Belgian
capital.

The first television musewn is being pre-
Dared by the Deatsehe Musewin of Munieh,
Germany, which will endeavor to present
an arrangement of all systems of television
which have lieen practically operated.

On July 28, o demonstration of full-size
lelevision was given at the Coliscumm in
London, utilizing the Baird system.  The
screen, 32 inches wide and six feet high,
contained 2,100 incandescent lamps, which
vwere lit in turn through an elaborate
connnutator,

Engineers of several large  American
broadeasting companies appeared hefore the
Pederal Radio Commission on October 3
to present felevision preblems. *“Relisblé
reception of  satisfactory pictures,”  said
M. A. Turner, of the R.C.A.-Victor Cor-
poration, “will be a veryv local proposition.
This fact would indicate that the central
seetion would hest be served by a eentrally-
located transmitter. The area which i
transimitter would be able to serve would
have to be determined by actually receiv-
ing pictures at different points within the
area.”

Special tests were recently conducted, at
the request of the Federal Radio Comniis-
sion, to determine what interference, if any,
is cinsed by the television stations whieh
hroadeast on the same wavelength simul-
taneously.  Somne rearrangement of wave-
lengths  has recently been maile; and the

(Continned on page 375)
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Actual Television Now Taught in School

A Practical Radio Education Must Now Include Instruction in
the Technically Most Important New Development of the Art.

AM fully aware of the fact that there
are in the radio industry today many
people who maintain that television is
so far in the future that it is of no
practical account at the present time.

1 am aware of the tfact that some of the
larger radio interests are forcibly holding
television down, because they do net wish
to have a repetition of the growth of the
radio parts husiness when the broadcast
boown started in 1922 These interests wish
to jump into the market with a coniplete
set and, for that veason, do not encourage
television.

The facts in the case, however, are that
in the United States and, particularly, in
Europe, television has already arrived and
may be placed in the sane stuge where radio
was in 1920. T admit that television has not
gone over big with the public as vet; but
it certainly has gone far enough when, at
this moment, in the United States alone,
there arve alveady over 25,000 television sets
which are “looking in” almost every day on
some kind of a television hroadeast. Iu all
evolution, we must creep before we walk.
In radio, we had the crystal detector and
the earphones and we had instrunients scat-
tered all over the table, but we had a lot
of fun at it. ‘The comnplete set did not coe
along until some time in 1825 Television
will run a simitar course.

By HAROLD C. LEWIS*

H. C. Lewis

I have had suflicient contidence in the
future of television to expend a sum in ex-
cess of $25,000 to provide actual television
apparvatus in my school, where students are
actually tanght the principles of television.
To my knowledge, it is now the first and
only school that is in a position to do so.

When students have satisfactovily comn-

|

Students setting up the scanning apparatus of a television iransmitter.
direct-lighted human subject.

the features of

* president, Covne Flectrical School.

The model shown televises

pleted the preliminary theoretical courses,
they become qualified to continue in the new
department for those who want to be
equipped with a practical knowledge of tele-
vision. ‘Thev are instructed in the assembly
and operation of televisors for reproduction
of television images, and they also receive
instruction on the types of short-wave re-
ceivers now in use for the reception of
television impulses, or energy used to oper-
ate these televisors. The operating prin-
ciples of the latest types of television trans-
mitters and receivers are thoroughly cov-
ered. and students receive also actual oper-
ating instructions on television transmitting
equipment of the type used for programs,
with live subjects or artists, and also on
film-scanning maehines for sending out mo-
tion-picture entertainments by television.

Special Instruction in Television Required

An ability to readily detect the causes
of distorted, iperfect pictures (perhaps
marred by streaks of light or davk, shifting
views, “ghost™ images, reversed figures, and
other phenomena  peculiar  only to  tele-
vision) and to as reudily remedy these
faults, is becoming of preater vilue daily,
At the present time, there are estimated
to e well over 25,000 television receivers
in operation. Projected plans reveal that,
in a fairly short time, this number will be
increased a great many times. As in the
case of code and broadcast radio, the tech-
nician who is prepared with knowledge of
this rapidly developing branch of the art
will be most in demand.

As just stated, the canses and remedies of
television troubles are mumerous. More imn-
portant still, they are not comparable with
radio conditions as the radio broadcast re-
ceiver Service Man knows them. Their
symptonis, ailinents, and cure, are cntirely
divorced from ordinary service work,

For instance, the radio “music” receiver
pronounced “perfect” in audio quality in
this reproduction of music may be (and
probably would be) totally inadequate if
cmployed for television signal amplification;
the rvesult being as bad, or weorse, from a
pictorial standpoint, as the reproduction
was, from an aundio standpoint, of a radio
sct of the vintage of 1921. Perfect repro-
duction up to 10,000 cycles will result in
peantiful musical output: but, unless the
amplifier continues at this eficiency wp
through 30,000 te 50,000 cyvcles, its use as
a television adjunct will result in loss of
“detnil.” The methods used to obtain a
good amplifier for television work are quite
a study.

Another outstanding consideration in tele-
vision instruction is the correct installation
of transmitter and receiver apparatus. Tele-
vision equipment. in its installation tech-



December, 1930

RADIO-CRAFT

Anether transmitter

a the Coyue television department.

This scans and televiscs moti yit-pictire

film for the well-kuown “‘radio movics.”
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nique, is just as nmeh o matter of specializa-
tion as the installation of “sound movies.”
An exanple of this was given a short time
age when one organization found, after in-
stalling its pieture transmitter, and announe-
ing its date and time ot transmission, that
its location was useless for picture work;
cven though it was an excellent one when
Judged by the standards for ordinary,
musical radjo reprodnction.

However, like the fundammnentals of radio
voice reproduction, which have remained al-
most nnchanged, the basic principles govern-
ing picture transmission and reception will
not undergo any very great changes in the
years to come. It is easier to learn these
principles now, and modify them as time
dictates, than to face these plus their rami-
fications at a later date. A knowledge of
the photoelectric cell, the scanning disc and
the neon lLuup will he fascinating and
profitable.

All this has been done in order that each
student may receive practical instruction
on actual equipment in this preat new field,
Thus. ther will obtain a thorough under-
standing of this equipment up to its very
Intest stages of development, and be well
equipped to get in on the ground floor in
the opportunities now opening up in this
interesting new branch of radio.

A New Synchronizer for a Television Receiver

T is well known to radio experimenters

that, where both the transmitter and

receiver are fed from the same A.C.

supply, television seanning menibers
may be synchronized hy the use of standard
synchronous motors with the same speed of
votation.  Where it is necessary to receive
signals from distant transinitters, which o
not take their current from the same power
network, these syvnchronous motors
worse than uscless.

are

For instanee, if the frequeney of the line
Spply at transmitter A is G0.00001 cveles,
and that at the receiver B is 60.00002 cveles,
the picture will drift slowly across the
frame; and the objective of synchronous,
or completely “in-step,” picture reecption,
will not be achieved, even though the trans-
mitter and receiver lave been “phased” as
far as possible by the use of svnehvonous
motors.

The Characteristic Frequency

There is a property of the television sig-
nal which enables us to find simple solu-
tions to the problemn; all who have listened
to it in the loud speaker have noted a
characteristic tone. This tone has a fre-
quency  dependent upon the number of
images each second and the number of lines
scanned per frame. Thus a 48-line picture
repeated 15 times per second—by using a
900 r.p.m. motor —has a characteristic fre-
quency of 720 eyvcles per secondl.

It would appear quite simple to con-
struet an amplifier capable of delivering
many watls of energy to a 720-cvele nwtor,

By C. H W. NASON

and operate our scanning dise frem this
sourec.  Regardless of the seeming  siin-
plieity, not all of us are in a position to
operate amplifiers with an output of 250
watts or wnore, and consequently we must
effeet o simplifiention.

This has been done, hoth experimentally
and conmmereially, by the siniple expedient
of employing fwo motors, One of these,
which provides the necessary energy to ro-
tate the dise and overcome frictionnl losses,
nay he a “universal” or a variable-speed
motor of any tvpe available. The other,
whieh operates from the amiplified signal and
serves to maintain the correct speed, is usn-
ally a diminutive synehronons motor of the
“phonic-wheel™ type. 1t is a fact, however,
that devices of this nature suffer from the
effeets of line-z'olfn.f[e voriction and are
rather ditficult to bring into synchronisi.

A Synchronizing Amplifier

The writer has investigated a systeni, not
entirely dissiinilar, but having many narked
advantages over the inethods just deseribed.

If vou will refer to Fig. 1 vou will see
at first an andio or “synchronizing ampli-
fier,” employving resonant parvatlel feed and
having in its output a small alternator A
which generates a current alternating  at
720 cyveles per second when it revolves at
900 r.p.n. The alternator (or generator)
and the driving otor arve mechanically
coupled by the same shaft to which the dise
is aflixed, as shown imderneath. Fnriher
investigantion of the diagram will show that
the push-pull output stage has an “A” sup-
ply only—no “B” or “C" potential heing
applied to the tubes.

(Continued on page 362)

Fig. 1 ADfuiTABLF_
With this apparetus, de. |1 ¢ INPUT
seribed by Mr. Nason, it
is not necessary to use
wucuum tiubes of suflicient

power to drive the scanning
disc, as in some synchronis-
ing  systems.  Only  suffi-
cient output is necessary to
crert slight braking in.
ftuence.  The motor B is
st to run  very slightly
fast; and the load placed
on the shaft by the current
drazen through s suffi- |1
cicut to hold the disc dotwn ' (

" TUNED TO

Mg FILWINDIGS e

UNIVERSAL  DISC /T

w 720~ ENERGIZING

i:’O'I'EN‘I'Il\L\r

to the syachrenizing fre-

quency  (here 720 evcies)

of the tcicvision sigual,

which is espeeially  amphi.

fied by the two Tids, V2
and V3,

==

VARIABLE MoTOR
B) v
MOTOR SUPPLY Tl }-.‘F,n, -
7’ Y
h

SPEED CONTROL (900 .RPH)




352

RADIO-CRAFT

December, 1930

J——

§ HORTWAVE

{ RAFT

The ““Superband’® Converter for Short Waves

By PIERRE J. NOIZEUX (Buenos Aires)

VERY desirable means of obtaining

short-wave reception is to utilize the

present broadcast receiver as a su-

perheterodyne, by means of a short-
wave converter. It is unnecessary to change
any of the internal connections of the re-
ceiver, which is used solely as an interme-
diate-frequency (and A.F.) amplifier. The
idea is not new, and many converter circuits
have been published.

For several reasons, we prefer the “Super-
band” circuit, shown in I%ig. 1, which as-
snres the greatest independence between the
first detector and the oscillator: cach of
which can be tuned withont affecting the
other. The output of this converter may bhe
connected directly to the antenna post of
any receiver, without danger of a short
cireuit.

In operation, one first adjusts the broad-
cast receiver to a point where no stations
are heard on the broadecast hand. As no
receiver is equally sensitive on all wave-
lengths (most of then are most responsive
at the higher frequencies), it is desirable
to seck a setting near the point of highest
amplifieation.  1f the receiver has several
tuning controls, adjust them all for the
greatest sensitivity.

Then connect the aerial lead-in directly
to the input of the first detector; turn the
dial of the detector to any position, and
rotate the oscillator dial in scarch of a

dial a few degrees, and search again. When
a signal is tuned in, adjust the dial of the
first detector to obtain the loudest signal,
and set the potentiometer for greatest sen-
sitivity. If the broadeast receiver is of the
single-control type, its setting may he ad-
justed, instead of the oscillator dial.

The lead-in clip is then connected to the
antenna coil 1. Begin at the middle of the
coil, and gradually move the clip toward
the ground terminal; testing each connection
until the greatest signal intensity is found.
When this operation is completed, it may
be well to reduee the volume control; for
many short-wave signals will be found too
loud.

For greatest convenience in operating this
converter, the condensers tuning the R.F.
and the first-detector stages may be ganged
on one shaft, using midget condensers to
trim them.

Values of Parts Used

The coils used by the writer were made
as follows: L and L1, each five turns of
No. 4 copper wire, spaced 1/5-inch apart,
self-supporting and 2 inches in diameter.
Cquivalent coils may be used for a .00025-
mf. condenser, or whatever value is em-
ployed.

The oscillator coil has two windings (as
shown in Fig. 2) of six turns each on a
two-incli tube, of No. 22 wire, spaced 1/5-
inch. These values are suitable for recep-

signal. If none is heard, reset the detector tion between 17 and 40 mcters.
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This converter design, though it comes from

South America, uses tube tvpes familiar to 1s.

As constructed. it covers but one band, that giving greatest distance; and constrrctors may prefer

plug-in coils and an acrial coupling condenscr, for greater convenience and versatility,
Ulusirations, adapted from Revista Telegrafica, show an R.F. stage which

The
may be omitted.

NTEREST in short-wave reception
is international, and particularly so
in the southern continents, where the
only possibility of hearing broadcasts
from Europe and the United States is I
on the short waves.
This converter, designed by a South
American engineer, uses three tubes to
[ produce a heterodyned signal, which
! is fed into an A.C. electric broadcast ]
l set, and, thereby, specially high am-
plification of the signal is obtained.
With such a combination, an automatic
volume control of the type we have
described elsewhere would be valuable.
The coupling between the ’24 first
detector tube and the 27 oscillator is
different from that u;sually employed,
and isolates the two tuned circuits
from interlocking. While it puts but
a small part of the energy of the oscil-
lator on the first detector, it will be
remembered that an oscillator is much
more powerful than the received signal.
We think that many short-wave fans
will be interested in this novel hook-up.

The 5000-olun resistor R1 (which may be
of the variable type) is used to rednce the
voltage applied to the plate of the oscillator
and prevent wmmecessary current consump-
iion.

The 100,000-potentiometer R2, which regu-
lates the sercen-grid voltage, may be set, to
begin, at the third of its resistance, 10 apply
a potential of 50 volts or so.

It is neccssary to shield the stages very
carefully from each other, to prevent coup-
ling. A separate can is used for each.

The converter may be used without the
R.F. stage shown here, in which case the
lead-in ¢lip is attached directly to the turns
of L1 instead of L.

It is preferable to use a small “B” power
unit, separate from that already emploved
with the broadcast recciver; nevertheless,
leads may be taken from the latter, with
suitable precautions against coupling. (Fi-
ler chokes or resislors, with suitable by-
passing.)

The quality of reception obtained by the
use of this converter is excellent, and the
mwodulation of short-wave broadeasts will
be found as good as that of the local broad-
casters. The eost of parts is small and the
asseinbly is not difficult; so that the con-
struction of this converter may be recom-
mended to anvone who has a good broad-
cast veceiver, and wishes to listen to short-
wave broadeasting under the best conditions.
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With the Short-Wave Experimenters

A STABLE S.-W. RECEIVER
Editer, Rapio-Crarr:

I enclose the cireuit of my short-wave
recciver, which has the advantage of avoid-
ing changes of voluine on long-distance re-
ception, and is extremely stabte in operation.
Reception is obtained from 20 to 50 metcrs
with two coils. The set is of course well
insulated, with a double panel, inside of
which is a cabinet well shellacked to with-
stand dampness. Only 90 volts of “IB” and
41, of “C” batterics are required; and when
a station is tuned in, you may enjoy the
program without adjusting any further con-
trols. An air-colminn speaker is best with
this set.

The secondary coils are 314 inches in
diameter, and wound of No. 1§ copper wire,
spaced 1/5-inch. The 20-35-meter coil has
4 turns, the 35-50-meter coil 8.

The ticklers are placed inside the second-
aries; they are wound closcly with No. 30
wire. The shorter-wave coil has three turns,
the longer 4. These windings are placed at
the same end as the primary, which is eight
to ten turns of No. 22 wire, close-wound.

The tuning condenser is a 7-plate Pilot,
the regeneration condenser an 11-plate. The
grid condenser is .00025-mf.; and the grid
leak of + megohms is connected, as shown,
to the arm of a potentiometer, for the pur-
pose of regulating the grid current and
avoiding detector distortion, at the same

time that volume is increased. The de-
tector rheostat is 30 olmms, the other 20.
Care must be taken to match the push-puli
tubes; which are used with a Pilet push-
pull impedance coupler.
The R.F. choke, to which 1 attribute the
(Continued on page 372)
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This rveceiver, whose constants are described in the lext, uses o special iron-core choke in the

Plate cireuit.

I other respects, it is not unusual, except for the potentiometer control and

push-pull 014s,

Selecting the Intermediate Freauency for the
Short-Wave Superheterodyne

IN the October, 1930, issue of Rap10-Crarr
the writer discussed the design of the
short-wave superheterodyne: considering the
type of oscillator circuit; the signal input,
first detector, and second detector connec-
tions; the tuning coils; and a number of
other considerations peculiar to effective
short-wave receiver design.

In the November issue various possible
arrangements for obtaining iost satisfae-
tory operation, at the intermmediate frequency
selected, were described.

This month the difficulties, in determining
just what that intermediate frequency should
be, are hrought to light; as a result of long
hours spent in the laboratories of the writer.

There is probably no single point in
“supcr”’ construction that has caused more
comment than the “repcat point™ (errone-
ously termed a “harmonic™); and it is this
factor in the short-wave receiver design
that will next be analyzed.

“Repeat Point” on the Dial

There are three principal elements bring-
ing about this condition. These are: (a)
first-detector tuning; (h) oscillator tuning;
and, (¢) intermediate-amplifier tuning.

The 1.F. tuning in most double-detector
(superheteradyne) receivers is fixed; be-
cause one predetermined frequency is chosen
and used. The detector tuning is adjusted
to the signal frequency (that is, to the wave
of whatever station is wanted) and the os-
cillator frequency is tuned to differ from
the signal frequency by the value of the
intermediate frequency; which means that
when, for example, the LF. is 300 k¢, the
oscillator tuning will be 300 ke. ¢ither above

By L. W. HATRY

or below the signal frequency. Thus the
oscillator tuning dial may be capable of
showing at least two tuning points for any
one of the detector’s. If both detector and
oscillator dials, as a resnlt of the circuit
design, give the same dial-number for, say,
WEAF, then WEAF’s second tuning point
on the oscillator may be found by adjusting
the oscillator dial alone.

This “repeat point” is normal and must
exist; it is sometimes wrongly called a har-
monic. Additional repeat points found for
one station are caused. except in rare cases,
by the oscillator harmonies; that is by fre-
quencies double and treble the oscillator's
fundamental. And each of these harinonics
(that is, the second and third), like the
fundamental, will have two equally good
tuning points on the oscillator dial! It has
heen said that the detector tuning shonld
not show a repeat point for any station;
and this is trme so far as the recciver is
concerned. If, however, the station radi-
ates a complex frequeney (fundamental and
harmonics) the detector might tune in a
harmonic too, and thus show a repecat set-
ting which is not the fault of the veceiver.
Crystal control, however, has practically
eliminated such faulty broadcasting today.

Keep the above repetition of tuning divi-
sions clearly in mind when reading what
follows (if vou are still with us),

If effective selectivity is but slightly aided
hy the detector's tuned circuit, when we deal
with a strong signal, it is important that
we obtain from this circuit its maximum
effect to keep out nearby stations. On me-
dium or weak signals a single tuned input
eircuit is very effective, because of the se-

lectivity resulting from the cascaded tuned
circuits of the 1.F. amplifier, and the het-
erodyne method of obtaining the 1.F. through
the use of the oscillator.

The more successful and later models of
the standard superheterodyvne, used for re-
ception of broadeast stations, for the rea-
sons given, now comprise a hybrid combi-
nation of tuned R.F. and double-detection
(superheterodyvne) systems.  Because of
broadcasting congestion in the mctropolitan
areas, a superhet without a highly selective
circuit in front of the first detector is now
out of the question for interference-free
reception.

High Intermediate Frequency

Now, to get the maximum scleetivity from
the tuned circuit of the detector, our chosen
intermediate frequency must he as high
as possible, ‘The reason is clear when an
example illustrates the difference hetween
two intermediate frequencies, such as 300
ke, and 1,500 ke.

Suppose the detector tuning condenser is
set for a signal of G000 kc. (50 meters).
For an LI. of 300 ke, the oscillator will
have to tune tu a value equal to this signal
frequency either plug or minus the inter-
mediate frequency: eidier G3de or 5700 ke
Suppose we choose 6300 for the oscillator
tuning; if that tuning point is 300 kilo-
cveles away from 600 ke, it is also 300 off
6600. Consequently the oscillitor is tuned
equally to signals of 6000 and 6600 ke., when
it is set at 6300 ke. DBut the detector (ah?!)
is tuned only to 600 ke. and consequently
will reject the average distant station of

(Continued on page 362)
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How to Build a Direct-Coupled

45 Amplifier

Constructional Details of a Unit Suited for use with R.F. Tuner,

YW that the design of direct-conpled

amplifiers has been developed to the

stage where it is practicul to build

them outside the laboratory, the
enterprising radio constrnetor will wish to
make his own, beeause this advancement in
radio design offers him one of the few re-
cent opportunities whicli he has had to act
for himself.

There is nothing in the construetion of
sucl an instrunent to prevent anyone from
providing himself with a direct-coupled am-
plitier of the highest efticieney and guality,
since the parts needed are comparatively
few, and not expensive.

The major portion of these will probably
be found among the surplus of resistance
units and by-pass eondensers on any work
hench. The power transformer listed helow
was selected because of the suitalle design
of its filament windings. It has two of
these giving 215 volts and one giving 5
volts; while there are two high voltage sec-
ondaries, aflording over 350 volts output
from the filter, with an ‘80 tube used as the
rectifier here,

To obtain flexibility in operation, it will
he well to huild the direct-coupled amplifier
as a unit (uite separate from the tuner;
and to connect it by wire only to the de-
tector output of the old set, or to the phono-
graph pickup or microphone, as preferved

The Mounting Base

The time spent in making a suitable Dbase,
on which to mount the parts, will be worth
the constructor’s while, in the improved
operation and appearance of the finished
amplifier.  Sheet aluminum may be used,
as it is easy to hend and to drill.

The size and shape of the base desiygned
by the writer is shown in Figs. 3 and 1.
(Of course, if the constructor already has

Phonograph or Microphone
By S. H. BURNS

a suvitable power transformer, larger than
that shown here, whieh he desires to use,
he may lengthen the base sufficiently to
accommodate it.) To hend the alumimun
sheet, seribe it parallel to each side, and
1Y% inches from the edge; then clump it
between two hardwood blocks along this
line. By pulling on the projecting part of
the sheet, it mayv be bent nicely over the
cdge of the Dlock. The same procedure is
followed with the other edge.

By mounting the hypass and filter eon-
denscrs on the under surface of the bhase,
a more compact unit is obtained, and the
wiring made shorter and more direct. The
following constructional details outline the
method of assembly to be observed for best
results.

Plice the three tube sockets in the cor-
reet positions, and mark the positions of
the mounting holes. e five-prong socket
is to he placed at the left of the base. TI'he
center soeket is for the power tube, with its
filament terminals toward the edge of the
base. At the right. the socket for the reeti-
fier is mounted with its filament terminals
toward the center socket, thus shortening
the high-voltage leads as mmeh as possible.
All holes for monnting serews are made with
a No. 33 drill and a 6-32 tap.

The holes shown (in Fig. 4) at the cor-
ners of the right-hand socket are drilled
directly underneath the socket termiinals, to
pass wires to the under side of the base.
The power tube’s sochet has only two of
these, under the filament terminals; while
the UY socket has a hole under each fila-
ment terminal and one under the cathode
terminal, These holes may he made with
a No. 16, or larger, drill. The six resistor
mountings also will he fastened by serews,
for which holes are tapped into the base,

I’or the filter choke, Chl, no specifications
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values for somk of the resistors shown above are not commercially olv.‘ginablr.‘ it is therefore

neeessary to obtain parts of the vext higher value and adjust their taps or sliders with the aid of
meters untid the best working conditions are fouud.

are given; as the experimenter swill prob-
ably have available one which he will wish
to use. "The enrrent which it will pass is
quite low, and the hnun eliminater will take
care of any remaining ripple.
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The lower side of the chassis, showing the

mounting of parts belaw the panel. The Jayout

on the npper side shouid be made before that
on the loter.

Before any parts are mounted, turn the
hase wpside down, and mark the positions
of all the mounting holes for the hypass
condensers C2, C3 and C4, The filter con-
densers C5, and C6 must he mounted “lying
down,” and therefore clamps for holding
them will he required. The large hole near
the power transtormer is required to bring
the leads under the hase,

Mounting the Parts

Since the voltage-divider resistors R4 and
R6 must be insulated from the base, they
will require a hard-rubber imennting. The
variable hum-suppressing resistor 15 and
the jack J1 are mounted to an upright strip
of hard rubber,

Mount all parts on top of the base first:
using G-32 screws of the proper lengths, so
that they will not project ont on the under
side. Turi it over und fasten the condensers
in place.  In this way the condensers will
not be damaged by forcing screws into their
sides.

With the condensers in place, the unit
can be turned right side up: it will rest on
the sides without touching anvthing under-
neath.  Resistors Rt and R6 are mounted
in an upright position, hy passing screws
throngh their hollow centers into the rubber
base.

The resistance values given on the hookup
do not check with these in the list of parts.
The reason for purchasing parts of higher
values than actually needed is to allow for
the part of the wire that will be shorted
out by the tap on each one.

Shonld a milliammeter reading from 0 to
15 ma. or higher he available, the resistances
can easily he adjnsted to nearly the exact
values.  DBegin with the 3,000-ohm resistor
RG.  Connect it in series with the meter
and a “B” battery; using the 18-volt tap on
the hattery. Now (with the variable tap
on the resistor connected to no part of the
cirenit) change one of the ends on the re-
sistor until the meter indicates a current
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The layout eof the upper side of the
direct-conpled amplificr, swhich s

made on a chassis of sheet aluminum,

ar other metal, shown in ervoss-section
at the right of ?.e drawing. Two
strips of hard ‘rubber are required
to insulate parts from the chassis:
one vertical, 3"x2%, to carry R5 and
J1 (if wsed); and oue horizontal,
234"x2”, supporting R+ and K6, as
shown at A, In addition, it will be

necessary to make up switable metal
clamps for use to support the by-pass
condensers below the deck.

of 7 mils. Now the resistor will have an
end-to-end resistance of 2600 ohms.

The 500-olun resistor R4 is adjusted in
the same way, except for substituting 41,
volts of *I3” battery in place of 18. Now,
when the correct resistance is in circuit, the
meter will read 13 mils.

The idea of doing this is to allow the
movable tap to he moved along the resistor
to any point found to give the best results.
As only one tap is needed on each resistance
unit thev are now ready to be fastencd to
the rubber sub-base.

Wiring and Operation

A]l leads from the power transformer are
passed down under the base; after which
they are separated and soldered to their
proper terminals. The input to the filter
choke is taken from one of the filament ter-
minals on the rectifier socket. The center
of the high-voltage winding is grounded to
the base; together with one terminal on each
of the filter condenscrs.

A phonograph input jack is not shewn
in Fig. 1. For those desiring to add it,
Figure 2 shows how this may he done.

When every thing is in readiness a illi-

ammeter should be cut temporarily into the
plate lead of the 45 tube; this will be of
imuch assistance in adjusting the amplifier
lo its most eflicient point of operation. The
plate current should be about 30 mils.; while
the tubes are heating, it will be higher, It
should drop back as the filaments heat up.

When the tubes have heen on for a minute
or more the resistors can be set to give the
right current. 'Fhe position of the movable
tap on the 500-¢hm resistor R4 will vegu-
late this to a great extent. However, if
the builder is also interested experimentally,
he can try different values for the conpling
resistor R7.  With each change in this ve-
sistance, the bias on the 2t will probably
need to be changed; and here is when the
movable taps come in.

The movable tap on the 3,000-ohm resistor
RG gives the screen-grid voltage, and will
be found to give hest results near the low
end of the resistor. It ecan be moved to
the best point and set. Adjust the variable
tap on the 00-ohin potentiometer for mini-
mum hun.

This amplifier is just the thing for the
experimenter.  While the taps on the voltage

Letters from Our Radio

SELLING ANTENNA TUNERS
Editor, Ravio-Crarr:

With an Atwater Kent “Model 357 T could
hardly get Cleveland in the daytime at
audible  strength: KDKA  and WJIAC
(Johnstown, Pa.) only could he depended
upon for daylight reception. This set was
new, had never been used, and 1 wanted to
sell it; it was in excellent condition, for it
would bring in a long list of stations by
day at another location about three wmiles
ll\\'“_V.

1 brought it back to my shop and, after
changing aerials and grounds several times,
1 decided to try tuning the antenna; which
1 didd with an old variometer, which T had
had for a long time. 1 put this in series
with the aerial, and what a surprise when
I tuned in Cleveland; T thought at first a
new station I hadn’t heard about had opened
up within a few wiles. My neighhors, three
hundred feet away, told me they had heard
it clearty. Yet 1 was using only 90 volts
of “B” battery and '01A tubes.

I have made and sold readilv a good
many aerial tuning devices—just a con-
denser and coil. It is true that the same
results cannot he had on all sets; for some
oscitlate too easily, while others already have
the first stage tuned. You can get better
results with the A K. “35" than with the
“30,” because the former is shielded; the

latter has a tendency to choke. But you do
not need an output meter to tell the difier-
crence, The device will work as well on
an eleetric set, say the ALK, “37.”

1 snggest using the coils taken from old
hattery sets; the aerial tuner, of course,
must be tuned together with the set. It is
possible to get somewhat louder response
with a single tapped inductance; but, if
vou have an aperiodic primary and tune only
the first stage, the results are gratifying.
However, for best DX, nse a short antenna
and tune the antenna and the first stage
together.

1 have been experimenting in radio for
four vears, and deing service work for over
a year. My shop is surrounded by lrees.
except in fronl; and 1 have an aerial lifty
feet long, with the lead-in. My ground is
a piece of water pipe driven into a pile of
rocks ahout 21/ feet.

Wirserr [ Misxver,
Iintondale, Pennsylvania.

A COIL-WINDING KINK
Editor, Ramo-Crarr:

The accompanying diagram shows an im-
provement which I have found more con-
venient on the coil-winding machine invented
by Mr. C. W. Teck and described by him
in the January issue of Ramo-Crarr (page
362). The spacing wire is thus caused to

355

divider are easily changed, lhey are also
readily made permanent. All other resistors,
being of the metallie variety, can be changed
in their mountings at will.

At the point marked “X" the detector
plate-coupling resistor R1 is connecled to
the voltage divider of the amplifier. With
some sets, better results may prevail if this
is connecled to the radio set’s power supply.
In view of the resistance of R1, about 100
volts should be applied to this point.

List of Parts Used

One Silver-Marshall power transformer, type
“335U” (PT1);
One Silver-Marshall
type “221” (T1);

One AT filter choke (Chl);

I'wo Polymet 2-mf. type “B” f{ilter con-
densers (C3, C);

T'wo Polymet 1-mf. type “A” hypass con-
densers (C2, C4);

One Polymet 0.1-mf. type “A” bypass con-
denser (C3) 3

One Polymet .01-mf. fixed condenser (Cl);

One Electrad 3000-ohm tyvpe “B” resistor,
with tap (R6);

One Electrad 500-ohm tyvpe “B” resistor,
with tap (RRt);

One Electrad +00-ohm potentiometer (1t5);

One Electrad 10-ohm resistor, center-tapped
(R10);

Six grid-leak tvpe monntings;

Three sockets: one UY, for VI1; two UN,
for V2 and V3

Six Polymet metallic resistors: two 50,000-
ohm (R3, R8); two 200,000-olin (11,
R19); onc 500,000-ohin (R7); one l-meg.
(R2);

One closed-circuit jack (J1});

Aluminum sheet, 8% x 14 inches, 3/32-inch
thiek, for base; and other hardware.

Craftsmen

follow the magnet wire more closely. In
place of the weight on the spool, 1 use a
ring to slide along the gnide rod as shown.
‘This gives the coil wire an even feed and
spaced exactly right as it is wound on the
form-mandrel.

1 am over 67 vears old, and sick most of

(Continued on page 376)

output transforimer,
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Fig. 1
Mr. Clawson's coil-winding arrangement; the
spacing wire is attached to the form which
clamps on the spool, and is always parallel to
the wire as it wnrolls, In addition to this,
by using a ring on the lowcr shaft, he can re-
move the lotver <weight, the tension being

sufficient.
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Tuning and the

Built-In Radio Set

Programs in the music room at the touch of a switch,
but the machinery down below

By JOSEPH ATTARDO

ACK in the good old days, the do-

mestic heating plant was the most

conspicuons article of furniture in

any home; it has now found its way
to the basement. 'T'he radio receiver, like
the parlor stove, seems to be destined to
the same location.  While the audio repro-
ducers, it is true, must be placed where
they are used, modern practice is tending
more and more toward relegating the power
plant and set proper to a convenient, though
out-of-the-way spot where they can be gov-
erned by suitable remote controls.

Practical experience with radio during
several years led the writer to devise vari-
ous methods of reducing the tuning prob-
lem to its simplest form; and that which
is illustrated here, after thorough develop-
ment in his home, was finallv embodied in
a patent application. As illustrated at the
right, the control panel, which is set into
the dining-room wall, is provided with 36
push buttons. The touch of anv one of
these tunes in a predetermined station on
the reeeiver, two floors below, which is set
in operation or shut off by the toggle switch
below. The panel light above indicates
whether the system is in operation,

The panel is of a standard type, used in
intercommunication systemns. Alongside each
button is a suitable nameplate, on  which
the call letters of the eorresponding station
are printed. The volume of reproduction
may be controlled at each speaker by its
own variable resistor, if necessary.

The mechanism, illustrated in the photo-
graph reproduced below, is connected to a
single-dial standard broadeast chassis, which
may be of any good commercial make, or
built by the user. When the on-off switeh
(SW-—see Fig. 1) at the control panel is
thrown, current is passed throngh the driv-
ing motor; and, as the proper selector but-
ton PB is pressed, its corresponding pair
of contact points, on the multiple sta-
tion selector switeh, is energized. 'Fhe shaft

which tnms the condensers of the radio
chassis drives a gear turning another shaft
equipped with a switeh arin SA and, when
this comes in contact with the line points
the reluy is encrgized.

The relay opens the motor's power cir-
cuit, stopping the motor at this point; and
at the same instant, through a Iaver, it
closes the switeh in the lond-speaker cireuit
of the set, and thus turns on the reproducers
upstairs. ‘The actnal tuning operation is
thus conducted noisclessly, so far as the
reproducing system is concerned.

Since the control knoh cannot be revolved

STATION
opr ';UTSGFSET SELECTOR SwWITCH

SHAFT

i}

Fig. A
The essentials of the system; there is one
sclcetor circust fpr every station.

continuously in one direction, in modern
- receivers, a special relay is provided to
reverse the motor when the tuning of the
set reaches the upper or the lower limit.
Whnever another selector button s
pressed, the circuit of the relay which
stopped the motor in its progress before is
broken antomatically; and the motor starts
turning again until it has selected a new
stution.  When the power switeh is thrown
off, the power is shut off from the receiver;

Fig. B

The receiver, at the left; its tuning condenser shaft is coupled to the rod which Iinks it with the

motor and selector switeh at the right,

Each of the protruding contacts on the semi-cirele is

arranged as showen in Fig. 1, to stop the motor at a given condepser setting.

December, 1930

Fig. 1
The aunthor at the keyboard of his radio set;
all wiring is built in:

but it is in rcadiness to resume operation
on the same station as soon as it is turned
on.

In addition, the writer now uses an auto-
matic volume econtrol, which has been set
in accordance with the tastes of the house-
hold; so that all lecals eome in with the
same volume, and it is therefore unnecessary
to touch anything except the tuning huttons
and switch.

The number of station buttons, of course,
is optional; it may be larger or smaller
than that shown.

The advantage of providing wiring ac-
cessories for remote radio control when con-
structing a building, just as for lighting
and telephone service, etc., is apparent. Tt
is much more easily and satisfactorily done
at that time, when the proper conduits may
be installed. The push-button panel itself
is comparatively inexpensive, and several
might be incorporated in a house with only
the trouble of connecting a cable from each.

A SWITCH-TUNED RADIO SET
By Wayne A. Lindsey

NE method of adapting a cireuit for
O rapid tuning te a particular station
is to connect adjustable condensers to a
switehing arrangement; and then vary the
position of the switeh for each availabie
station.

My radio is a dual-control superhetero-
dyne and I did not wish to change to single-
control, because of the advantage of having
two tuning points on the oscillator dial.
IHowever, most of the broadeasts to which
we listen are chain progrmns, which are
carricd by one of three nearby stations.
Our radio is located in the dining room, be-
cause of the difficulty of erecting an aerial
if located elsewhere. 1t was formerly neces-
sary to light up this room and sit down at
the radio to tune in another station. Now,
it is possible to push a button and tell,
even at a distance, which program is being
received.  While mine is a superheterodyne,
the same system is applicable to other types
of sets. The changes necessary in my set
were as follows:

Three 7-point inductance switches (such
as Yaxley or Carter) were secured and an

(Continued on page 377)
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“TALKIES” RECORDS AS SCANNING
DISCS
By Robert P. Haviland
THE idea of using phonograph records
as scanning discs is not new, However,
the writer (a sound projectionist) wishes
to point out that the 12-inch phonograph
disc, considered to be a “big” record for
home use, does not permit of very salis-
factory television reproduetion; because its
diameter is too small for this sort of work.
On the other hand, the 16-inch reeords
used in talking-movies are very suitable for
television use, and they may be obtained
from the film exchanges for almost nothing.
Find out from the manager of vour loeal
theatre the address of the film exchange,
nearest your town, and write to them for
once or two “synehronized dises” for experi-
mentation. These should have recordings
on only one side; which may be defaced.
To prevent breaking, use very light pres-
sure when drilling; follow a ecarefully laid-
out template, which may be paper, pasted
to the disc and washed off when you are
through drilling.

TWO NOVEL ADAPTER KINKS
By Jerry Minter
SEVER;\L suggestions have appeared in
Rapro-Crarr calling for a tube-socket

plug. The most difficult part about these
INDIA PLUG-IN
INK-
BOTTLE oy
CapP
L

Fig. 1
Two ingenions plug-in devices; A makes a use-
ful switeh for somc circuits.
plugs is removing them from the socket;
some sort of handle is desirable.

An india-ink hottle stopper, a knife, and
a tube base, and vou have such a handle,
us shown in Fig. 1A. The cork is to he ent
off; and a hole drilled through the length
of the stopper, for the lead wires.

In the Julv, 1920, issue of Rapio-Cravr
a “detcetor-booster” was deseribed; and
the circnit of this deviee was shown in the
Jannary, 1930, issue. For some time the
writer has heen using an adapter working
along somewhat similar lines.

As shown in Fig. 2B, it is quite convenient
to convert a standard short-wave receiver
(such as the “Wasp,” or the “Super-Wasp™)
for operation with a phonograph pick-up
by plugging into the coil receptacles two
little adapter-plugs; one contains tip-jacks
for the pickup, and the other carries a

TUBE-
BASE PLUG-

Fig. 2
Below, a method of converting a shori-icave
et into a powerful phonograph amplificr.
Above, the original tuning wuit as utilized for
short-icare reception,

shunting lead and, on top, a resistor mount-
ing and the resistor . (Fig. 1B.)

One set which I have in mind used a
*2¢ in the R.F. stage, (which thus was con-
verted into a first audio stage); a 27 de-
teetor (which became the second audio); a
26 first audio (now the third); and push-
pull ’71A’s as second audio (now the fourth
audio stage); followed by a dynamic re-

producer. A good pick-up was used, and
the resulting volume and  quality were
excclient.

A SIGNAL MONITORING SYSTEM
By S. R. Winters
IIE ammateur operating a remote-con-
trolled break-in transinitter may well

read a page from the note-book of the
commercial operator.

To the R.C.A. has been assigned a patent
covering the use of a neon tube to indicate
whether the transmitter is in operation. Of
course, this is particularly desirable in the
commercial stations, where up to a dozen
operators may be sitting side-by-side con-
trolling transmitters radiating to all points
of the glohe, and where as many transmit-
ters will be in need of constant monitoring.
Here there are obvious ohjections to the
use of headphones or loud speakers for
this purpose.

As the illustration shows, the output of
a radio set tuned to the emitted wave of
the transinitter is connected to a neon lamp,
placed in front of the transmwitter control
operator at the remote point. The light
indicates by its flickering (translatable at
slow speeds) when the iransmitter is in
operation.

Fig. 3
A commercial idea whicl may be applied to a
“ham' station es well.

“MODERNIZING” WITH A TRICKLE
CHARGER

By John J. Nothelfer

EADERS of Ramo-Cuarr may be in-
terested to learn how I adapted the

(Coutinved on page 379)

Fig. A
At the left, rewinding a power trausformer; at the right, first, replacing the laminations, and
finally, the completed instrument, looking as good as new,

Fig. B
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The Hows and Whys of the Push-Pull Circuit

The push-pull circuit, it is generally known, gives more power
than tubes in parallel; and it gives better quality. The reasons
will be explained in a series of articles of which this is the first.

T was hut a very few vears ago that we

began talking about push-pull awplifi-

cilion with some degree of familiarity.

That was just about the time when
A.C. tubes appeared, and the Service Man
stepped out of the “handy man” class. The
cireuit forced its way rapidly to the front,
hecause there were no power tubes of the
heater-eathode type and because a new tube
(the *24) made its appearance and without
exertion started to feed the audio tubes
large ehunks which the audio tubes had to
bite into smaller bits in order to digest.
The proecess of eating tended to become
audible, and we objected, To-day, there-
fore, most of our good set manufacturers
place two tubes in a see-saw arrvangement
to aid digestion.

The cireuit as we shall see, has some very
curious twists and we have wondered very
much if its inventor, E. I1. Colpitts, thought
out all the ramifications first, or designed
the eircuit and let the ramifications make
themsclves apparent later,

The most apparent of the circuit’s good
qualities—its ability to handle large inputs
—is the first point we shall consider: be-
cause most of us are somewhat faniliar
with this action and will therefore feel
on moere funiliar grounds.  In Fig. 1, trans-
former T represents the coupling device
feeding into the push-pull stage. The in-
duced voltage across its secondary (that is,
between a and b, for example) is 70 volts;
if ¢ is the midtap of the sccondary, there
are 35 volis between a and ¢, and 35 be-
tween ¢ and b, If a is 70 volts positive with
respect to b, then it is 35 volts positive with
respect to e, while b is 35 volts negative tvith
respeet to e Sinee ¢ i1s conunceted to the
cathode (which is the filument of a threc-
clement tube) of each tube through Ry, and
since a and b are connected to the respective
grids, V1 has impressed on it a potential
of 35 volts positive to its cathode, and V32
has one of 35 volls negative with respect
to its cathode. Fig. 2 shows the situation

By EDGAR MESSING

The potential of 70 veolts has heen broken
into two parts; which means that two type
'TIA tnbes, with an ordinary power pack,
can be used where we would otherwise be
compelled to emiploy the type 50 tube. A
70-volt input might seem somewhat far-
fetehed for an ordinary home radio set, but
some people demand volume and one manu-
facturer, a very short time ago, put a set
on the market that used two 250°s in push-
pull. ‘This was going a bit too fur, of
course; but the manufacturer didn't try to
ereate a demand. He was attempting to
salisfy one, though a single ’71A output
tube should cusily supply sufficient power
for the average home.

The best reason for using tubes in push-
pull-however, lies in the eliniination of dis-
tortion, Let us review somewhat this ac-
tion of the circuit and, by taking more de-
tails than we usually consider, see if we
can’t get a clear grasp of the why and how.

The first question to discuss is, why we
do get distortion? Usnally this peint is
dismissed by showing a graph like Fig. 3,
which shows the relation between grid
voltage and plate current, and saying that
this eurve is not a straight line and, there-
fore, distortion results.  Fig. 3, however,
does not correspond to the condition under
whiceh the tube actually operates. The graph
is correct for the set-up indicated at 313,
with the plate connected directly to “B+4."
In radio sets. however, a resistor or a trans-
forwer primary is usually inserted between
the tube's plate and the “B” hattery or cor-
responding voltage tap.

Let us see what happens to the chavacter-
istic when a resistance is put in the plate
cirenit.  Fig. 4 illustrates this condition.
Here, such a negative bias is put on the
grid that the tube begins to operate at point
a of curve A. During the positive half of
an incoming wave, the grid voltage becomes
less negative and the plate current increases.
This increase, however, produces a voltage
drop across R (Fig. 4B), the load re-

tube becomes less. The plate current then
does not rise along curve A but goes to
some point on curve B3, which is the “static
charaeteristic” of the tube at the lower plate
voltage.  Similarly, during the negative half
of the input wave the current falls back
along the line a-¢ to curve C, which is the
characteristic of the tube at a plate po-
tential above that of curve A.

—
Vi
‘PL
LR a T2
Rg
PAMAA, B‘ -
I - . SPKR
o [
b e
"B+ P s
Ve
Fig. 1

A standard push-pull audio ovtput stage. The

grid resistor is not by-passed.

If we look carefully at the line b-¢ along
which the tube is operated we see that it
is practically straight. (If it isn't, the fault
is not the tube’s, but the artists’). At
least, b-¢ is straighter than ¢-¢’, along
which the tube would have operated with
no load.

We know that operating along a curved
line means that the output does not exactly
duplicate the input signal wave; while op-
erating on a straight line means that each
input variation is exactly repeated. Fig, 5
shows how our input would have appeared
if the tube had operated along ¢’-¢”. (This
action will be analvzed later.) The effect
of resistance, then, has been to prevent dis-
tortion.  The dynamie characteristic be-
comes practically linear when the load re-
sistanee equals, or is greater than, the tube’s
resistance.

The operation of the tube with an im-
pedance load, such as one eontaining an
induetance and resistance, is another and

graphically. sistance; and the voltage on the plate of the  more conmplicated story.
IONCOMINGFWAVE
N GRID OF V.
N FIG4 FIG.5.
Ao PLATE —u INPUT SIGNAL
= CURRENT
+
AD~
FI1G.2
OUTPAUT SIGNAL
+ i +
b g INCOMING + |I e
- NCOMmI WAVE RID VOLTAGE i
ON GRID OF V2. e tL ml \_/
TYPICAL STATIC CHARACTERISTIC | EFFECT ON CHARACTERISTIC OF SHOWING THE RESULT OF
OF A TUBE. RESISTANCE IN PCATE CIRCUIT, OPERATING ALONG Q'- C'

The signals on the arids of tzwo parallel tubes are in phase, naturally, but those on the grids of push-pull tubes are 180° out of phase, as in Fig. 2.
In Fig. 3 we have the characteristic of a tube tohich has nothing but the nealigible resistance of its plate battery in the cxternal cireuit; while Fig. 4

shows what happens when we begin to load the tube.

Fig. 5 indicates the distortion introduced by the tvariation of the plate voltage ehich is caused

by the signal, or alternating component, in the plate current.



December, 1930

RADIO-CRAFT

359

A New Element in Tube Design

And some improvements in circuits it would make possible

By HENRI FRANCOIS DALPAYRAT

T is well known that the positive charge

on the plate of a vacuwn tube is not

suflicient to capture all the electrons

which are emitted by the filament or
cathode.  'I'he number of electrons emitted
depends, not only on the tunperature of
the cathode, bul also on the uniformity of
the distribution of heat along the surtace
of the cathode. ‘I'hus, it the eathode is an
ordinary directly-heated filament, the elec-
tron-emitting surface is likely to be cooler
near the supports than in its center.

The result is that the electrons are liber-
ated at different velocities; those from the
cooler portions of the cathode shoot off into
spuce for only a short distance, and are then
likely to return toward the eathode. From
this elenwent, indeed, they are repelled by its
strongly negative charge; thev hover about
it, however, in a “cloud” which is known as
the space charge. ‘T'he space charge acts
upon the plate current as a cause of loss;
for it reduces the velocity of the electrons
passing through it, and eauses some of them
to fail in reaching the plate. The result is
that of apparent higher resistance to the
flow of current through the tube, and a
lessening of the influence of the control
element (i. e, the grid) over the flow of
plate current.

It is estimated that 83 per cent. of the
plate voltage, in an ordinary tube, is re-
quired te overcome the effect of a space
charge; while the remaining 15 per cent. or
less scrves to create an eleetronic current
through the tube. If, therefore, the space-
charge eftect were overcome, only 15 per
cent. of the voltage would be required to
pass the saine curvent.  Therefore, by inain-
taining the original plate voltage, we can
theoretically increase the muplification factor
of an ordinary tube from 6 or 8 to as mnch
as t30 or perhaps 150.

The effect of the spuce charge, in repel-
ling the electrons hack toward the cathode
and shielding the plate from them, is a
constant factor which is not affected by the
incoming signal; it is a load on the tube
which reduces its efficiency. ‘The problemn

is to remove tron the vicinity of the cathode
as mmeh as possible of the space charge,
without placing any obstruction in the path
of the main electron flow.

A Central Space-Charge Element

‘The author, after consideration of these
watters, has invented and made application
for a patent on a new type of tube, into
which he introduces a fourth element, in-
tended primarily to reduce the space charge,
but which would serve other purposes. ‘Lhis
element consists of a simall metallic plate,
as close as possible to the surface of the
cathode, but preferably underneath that
clement; so that a flow ot electrons between
these two electrodes does not atfect that
to the plate. When a suitable positive po-
tential is applied to sueh a special element
or clectrode, it will attract the clectrons
which would otherwise normally constitute
the space chirge.

It is true that, in present tubes of the
screen-grid tvpe, arrangeinents are possible
to apply a potential for the removal of the
space charge to one of the intermediate
elements; but at the same tinme, this element
obstructs the main path of the clectron tlow.
In addition, only a small positive potential
may he applied to such a tube in the “space-
c¢harge” hook-up, or the tube will be ren-
dered ineffective, In the tube proposed by
the author, the interior location of the space-
charge eclernent permits the applieation of
voltage snfliciently high to attract a consid-
erable percentage of the electron ewmission,
and thus make it suvitable for stabilizing or
amplifying purposes.

The proposed design is that of a tube
of standard type, exeept for an additional
clement, or metallic conductor, following
closely the shape of the cathode and serving
to reduce the space charge. If the filanent
is bent into a V oor hairpin shape, this new
element 1way be a metallie triangle, with
its edge curved to present a greater attrac-
tive surface to the fikunent; or it may be a
metallic ribbon, placed immediately beneath,
and following closely, the shape of the
cathode.

Operation of the New Element

When this tube is connected into a circuit,
as shown in Fig. 1, and to the innermost
element A there is applied a voltage suf-
ficiecnt to overcome the space charge, a
current will flow in this element. Since the
total emission of the filament is limited (con-
sisting only of the emission to the plate, ptus
the emission to the auxiliary clectrode A)
when the plate current is varied by po-
tential modulations of the grid of the tube,
the current through A must undergo similar
variations which are exactly opposite in
phase. By the connections shown, the cfiect
of these two equal and opposite variations
are combined in aiding fashion.

1t is possible also to apply such a voltage
to the auxiliary electrode that the latter
will draw a greater current than the plate
itself; or the voltage used may be just
sufficient to  overcome the space-charge
cffect, and thereby increase the amplifica-
tion of the tube.

We mav also connect the tourth element
to a tuning cireuit, in such a manner that
its voltage will be modnlated or varied by
the plate circuit; and apply the output to
another cirenit for further amplification.

It is possilile also to use the fourth ele-
ment for purposes of neutralization.  This
is done by coupling its circuit with that of
the plate, and reversing the connection of
Fig. 1; in this case, the changes of phase in
the two eircuits will oppose each other. The
complete oscillatory circuit is elosed throngh
the capacity between the fourth element and
the plate, “and the other intereleetrode
capacities; which are sintably adjusted,
either through the design of the tube, or by
means of external eonnections.

It is possible also to utilize the construc-
tion of such a tube to eliminate “audio
resonance,” caused by the inductance of a
coupling transforimer, in combination with
its distributed capacity; an effeet whieh nay
canse distortion and singing or buzzing tones.
This may he overcome, as generally known,
Ly connecting a resistor across the trans-

(Continued on page 380)
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At the left, the proposed intra-cathode clement is indicated as A} it may be connected in a civeuit cither aiding o opposing that in the primary. Fig. 2

shiowos conpling in an R.¥. amplifier, for regeveration or ncutralization; and Fig. 3 AF. conpling as well.

These tubes haie not been made; but they

suggest possibilities of experiment with ‘24 or "27s, which have indirectly-heated cathodes.
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cxtent that space permits,

LINE-VOLTAGE REGULATORS
{96) Mr. L. K. Waldron, Dittsfield, Mass,

(Q.) Some time ago (in the September. 1929
issue of Rap1o-Crarm, to he exact) there was de-
scribed a line-voltage regulator for use in series
with the primary of the power transformer, Are
any commercial radio sets designed to use this
unit, which was made by Amperite?

(A) A number of radio manufacturers have
designed their sets to accommodate this regulating
resistor.  As stated in the article, a special trans-
former is required, having a primary winding
designed for 85 to 95 volts (the voltage applied to
the transformer primary when the regulator is in

circuit). The following sets provide for this regu.
later:  Air Knight, Admiral, Asonian, DBremer-
Tully, Brunswick, Crown, Electra, Farm:Lite, Grebe,

Harrison 77, I.aPeer, Melotrope, Windsor 7, Nation,
(10-20); Continemtal (two, 18-10); Li.Q 30, Kylec-
tron, DPeerless, Pioneer, Remler 111 (11-20); Silver
Radio (10-25); Scott A.C. 10 1930 model (12-20);
Victor R-32, R352, RE-45 (10-V-10 and special
adapter). Resistor type uumbers are given in
parentleses,

DIRECT-COUPLED AMPLIFIER
(97) Mr. Abel Caring, Leavenworth, Kan.

(Q.) [Having built a direct-coupled amplifier,
I have observed the characteristic lack of volume
when a two-tube amplifier is coupled directly to the
antenna; as Mr. Sterns pointed out in his article
on direct-coupled amplifiers, in the September, 1930,
issue of Rapro-Crart. Then, too, 1 have found
a regencrative detector and single-stage audio (using
type '99 tubes) to be superior in volume and selec-
tivity. Is this a natural coudition for such a
set-up?

However, there

is a much greater trouble than

NFORMATION

SPECIAL NOTICE TO CORRESPONDENTS: Ask as niany questions as you like, but
please observe these rules:
Furuish sufficieat information, and draw a careful diagram when needed, to cxplain your meaning; use
only one side of the paper. List each guestion.
Those questions which arc found to represent the greatest general interest will be published here, to the

At least five weeks must clapse between the receipt of a question and the
appearauce of its answer here.
Inquiries can be answered by mail only when accompanied by 25 cents (stamps) for each separate question.
Other inquiries should be marked “‘For Publication,” to avoid misunderstanding.
Keplies, magazines, cte., cannot be sent C. O. D.

Would increasing the size of the filter svstem take
care of this? It 13 desired to apply this amplifier
to a special audio system, also, for amplifying very
small sounds, but the present amount of hunt pre-
cludes this. Grounding the set has 1ot remedied
the trouble; and neither has coupling the ampli-
fier through a good transformer to a separate
detector.

(A.) This matter received the personal attention
of the author of the article mentioned; and lere
is what Mr. Sterns replied:

“I am a firm believer in resistance-coupled am-
plifiers and have yet to find anvthing to beat
them; hut it has heen hard to get sufficient volume
in the output, because of the last tube’s overload-
ing. The Loftin-\White amplifier solves the diffi-
culty with the last tube and, combined with the
straight resistance coupling, makes the ideal
amplifier.

“Several amplifiers delivering 15 watts output
have been built by the writer and would completely
cover the audio range of 10 to 30,000 cycies with-
otit noticeable variation in outpnt; the maximum
variation within these frequency limits was two
DB (a value taken as a practical figure for a
perfect amplifier).

“When using the regulation Loftin-White ampli-
fier, you will find a marked diminution in the high
frequencies which are required to give brilliancy
to music and intelligibility to speech.

“In its present form the L-\WW is not easily con-
nected to a radio set, owing to the ingenious dif-
ferential input circuit which requires a very high
input impedance. This situation is best met with
resistunce coupling to the detcctor.

“Regarding hum, it may he remarked that this
is one condition that las never caused the writer
any serious concern; hecanse the “hbucking-out’

this in the set 1 constructed; it hums very much. condenser, C! in the original diagram (Fig. 2,
1t AUX.COND. AUX.COND
. d \ ¥ d - MUSICONE
aZoMmF 420 MMF, fos- Mk
4101 4701 "B¥90T0180
VOL.A. / {
D A S5t £ 51

i

vd4 3
S2 2
420MMF | we |
T N " }; -l

.

N

/ ;

1. MF./

~— 1400 OHMS

N

[

AW
; | A ¢

T

[

.I.[L -
- T

/

Y

,_
N
a

400 OHMS \I. MF.

’0. j =

“A+B-" "BY' 45 C¥UA-S C-06

%)
R
/

—

(Fig, Q.98) The Crosley “Models 5-50'" and “‘5:75" receivers; bygone relics. It is not worth
while to do much with such a set in the way of improving it.

page 156, September Rap10-CrarT) certainly does
eliminate the hum; and there is no necessity to
increase the filter. A little experimenting with
various values of fixed condensers (perhaps oue
or two of those now in the sct are open circuited)
will probably result in eliminating the hum. This
procedure is considered preferable to increasing the
impedance values in the filter circuit, i
“Iu passing it might be of interest to mention
that the writer once constructed at the Dell Tele-
phone Laboratories a 19-stage amplifier so sensi-
tive that, when a fly walked across the resonator of
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(Fig. Q.98) The ““Model 52" regenerative 3-tube

Crosley is also quite out of date, but may <well

be adapted to variows needs, as an osciliator,
“portable,” ecte.
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a tuning fork to which was attached a microphone
button, a 100-watt lamp in the output would flash.
In a clinic room that amplifier, with a goed dy-
namic speaker, would have made heart beats sound
like sledge-hammer blows!"

CROSLEY 52, 5.50 AND 5.75
(98) Mr. Edward V. Secor, Dabylon, N. Y.

(0) T would jike to know whether wiring dia-
grams of the Crosley models “52," “5.50,” and
“'5:75" are available. These are battery sets, and
just how these early models were connected is not
clear; as the ones in the shop arc not completely
wired.

(A.) These are not reproduced in the ordinary
circuit references: because they are particularly
old radio sets, whose circuits have uearly passeil
out of sight. Tlowever, they are shown in these
columns; together with available data. The con
nections provided for the wse of additional *13*
and “C” voltages are shown in dotted lines.

“B” FROM STORAGE “A”

(99} Mr. James I). Snyder, New Tripoli, Pa.

(O0.1) T read with particular interest the article
in the July, 1930, issue of Rapro-Crarr, ')’
Power from a Storage Dattery,” hy L. Il Robbins,
as I have leen requested to huild a converter of
this type; hut it must operate under somewhat dif-
ferent conditions. 1 would like to use a 32-volt
farm-light plant’s storage battery instead of a 6-volt,
150-amp. storage lattery to drive the econverter.
The converter output sheuld he capable of supply-
ing 110 volts A.C, for an 8-tube screen-grid receiver,

(A.1) To this inquiry the anthor makes this re-
ply: *“The converter deseribed hy me was used

(Continncd on page 380)
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ick the Job You Want and
Fill ¥t...in a Few Months!

By means of an actually proven kind of home study training sponsored
by the Radio Corporation of America, hundreds of ambitious fellows
are today enjoying financial independence in work that is thrilling.
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Radio needs vou. Opportunities are begging for men. Good
money . . . fascinating work . . . adventure galore! Read
all about this tremendous modern industry ... send
for this magnificent free book. Mail the coupon
now!

Prepare

at Home
RCA INSTITUTES, INC.

(A division of

Only an hour or so a day is all
you need. This Big League training

prepares you for suecess in all phases of
radio .. . manufacturing, servicing, seclling,
ship and shore broadecasting, photo-radiograms,
radio equipment. Qur graduates are now in demand
everywhere . « « beeause they are posted right up to
the minute in everything in radio. Radio’s progress
cach year is measured by the accomplishment of
the great engineers at work in the rescarch labora- —=_
torics of the Radio Corporation of America. This By Americyy e instrug §

ideg
world-wide organization sets the standard for the Jo Scroq
industry . . . and stands back of every lesson in the

course! A signed agreement by the president of
the school assures you absolute satisfaction upon
completion of the training—or your money will be
promptly refunded.

RCA INSTITUTES, Inc.
Dept. SRA-12
75 Varick St., New York, N. Y.

Gentlemen: Please send me your big FREE 40-page
book which tells about the brilliant opportunities in
Radie and about your famous laboratory-method of
guaranteed radio instruction at home.
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HEADQUARTERS
FOR
HEADSETS

Even during the rapidly progressing years of rudio
there still remains need, for broadeast and testing
purposes, cxperimental work and slort-wave recep-
tion. of headsets of precision manufacture and quality
workmanship, The products presented below are
made by the largest manufacturers of radio headsets
in the world—jproducts that have hLeen recommended
for years and years and necd no introduction to the
radio trade. [}

BRANDES :nd
CANNON-BALL
Products

BRANDES Matched Tone Headsets

Standard and reliable since 1908. Brandes Headsets
have leen used continually through these long years
and have given remarkable service, They still occupy
first position among headsets used throughout the

world.
Superior, 2,000 Ohms Resistance. List price $4.50

CANNON-BALL Headsets

The popularity of Cannon-Ball Headsets is a tribute
to their high quality. Aluminum cases, douhle mag-
nets and double poles. Quality built. Popular priced.
Dixie, 1,800 Ohms Resistance. List price $2.25
Senior, 2.000 Ohms Resistance. List price $3.00
Master, 2,200 Ohms Resistance. List price $3.50

CANNON.BALL Single Phone

Used principally with Crvstal Sets. Low in price

aml gives very satlsfuctory reproductions.

bixie Single, with 41-ft. cord and Iwaid headband.
List price $1.50.

Dixie Single, with $34-ft. cord without headband.
List price $1.25.

PANDORA Crystal Set

Selective and efficient. Receives broadeast reception
loud and clear from stations within a rudivs of 25
miles. Of nmetal construetion and enameled in vari-
ous colors. List price, with crystal, $2.50.

CANNON & MILLER
COMPANY, Inc.
Springwater - - New York
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A New Television Synchronizer

(Continued from page 351)

The driving moter B may be any small
variable-speed 1mwotor capable of rotating
the disc at the desired specd. The signal
for the syvuchronizing amplitier of IFig 1
is obtained Dy tapping off, at R, a small
fraction of the output of the television
receiver.

The easiest way to cxplain the operation
of the arrangement is to consider it in
actual operation and analyze the various
phenomena taking place. If a 720-cvele sig-
nal from a picture transmitter is fed to
the grids of the output tnhes (V2, Vi),
they will be swung alternately positive and
negative in a degree dependent upon the
signal strength. If at any time a positive
potential is supplied to the plate of one of
the tubes, at the same instant that the grid
assues a maxirmum positive value, a heavy
plate curient will he drawn; and the load
therehy placed on the generator will tend
to cut down the speed of rotation of the
svstem as a whole.

Now, with a strong signal applied to the
grids of the output tubes, we gradually
increase the speed of the driving motor.
At a certain instant, the grid of one of the
push-pull tubes will have its grid positive
at the same time that the induced plate
potential from the alternator A assumes a
positive valne. When this occurs as the
speed of the drive shaft reaches 900 r.p.m.,
in the next halt-eycle of the signal, the grid
and plate of the other output tube will also
hecome positive; thus placing a heavy load
on the driving motor. If, however, the speed
is less than 900 r.pan. the condition of maxi-
mum grid voltage with maximum plate volt-
age does not obtain in the opposite tubes in

suceessive hilf-cveles of the signal, and the
braking effect is not at a maximum value.

With the main driving motor adjusted to
rotate at a speed slightly greater than syn-
chronous the system will pick up speed,
after the braking action, until the synchron-
ous condition is again reached. After the
retarding-increasing cycle has been repeated
several times, the two actions will become
so closely interlocked that there will be
no noticeable variation in the speed of the
disc during operation.

The Image Takes a Hand

There is one peculiar effect to be noted,
when synehronization is achieved in this
manner. If a sharp bright vertical line is
present in the imagey; it will have an effect
on the synchronization. If, for example, a
femnale singer in white clothing is being tele-
vised, and the subject moves back and forth
across the scene, the motor will follow the
motion in such a manner that the singer
will appear to de standing still and the
image as a whole moving.

With a generator of this type, it is neces-
sary to apply direct eurrent to the field
coils. If we employ an alternator of the
“phonic-wheel” type, the rotor will have half
the number of segments emploved when op-
crating as a motor without 1).C. excitation.
For a generator driven at 900 r.p.n. and
delivering 720-cvele current, the number of
teeth required in the rotor may be obtained
by dividing the frequency of the desirec cur-
rent by the rotational speed in revolutions
per second; thus, dividing 720 hv 15 gives
48, With a motor emploving no 1).C. excita-
tion, the number of segments would he
double this.

Selecting the Intermediate Frequency

(Continued from page 353)

medinm or wealk strength; although this
distant fellow may he exactly on 6600 lkc.,
the oscillator’'s second effective signal fre-
quency. If, liowever, the 6600 ke. station
is nearby und strong, its signal finds little
dificulty in passing through the detector
tuning circuit set for 600 ke, which is
only 109 off the station’s own frequency.

But if the LF. is 1500 Le., the sum-fre-
quency of the oscillator is 7500 ke. when the
detector is tuned to the 6000 Lke. station.
A second station at, say, 9000 kc., also 1500
ke. (lhe ditterence-frequency) away from
the oscillator, would be detuned from the
detector by 50¢f, instend of 109,. ‘'This
difference in selectivity is far more effective
than the five-to-one ratio expressed by the
percentage figure.

There is another reason for the useful-
ness of such a high LF.; this is the fact
that, if the detector tuning is limited, the
oscillator tuning may be designed for either
of the oscillator’s possible tuning points.
A 300-ke. 1.F. would thus give two tuning
points 600 ke. apart, equal in results but
capable of interference if there are stations
on both frequencies. A 1500-ke. LF. would
give tuning points 3000 ke. apart; and there-
fore there wonld be no possibility of inter-

ference between stations on bhoth tunine
points, because of the great difference be-
tween them.

But we may also limit the detector and
oscillator tuning ranges to somewhat less
than 3000 ke, and keep the repeat point
entively off the dial, without seriously im-
pairing the flexibility of the set. 'This is
done in a short-wave super, designed by
the writer, called the “HY-7." This has a
third merit of permitting the oscillator to
cover two tuning ranges with two plug-in
detector coils and only one oscillator coil.
Which is to say that an escillator coil far
heterodvning signals between 6000 and 9000
ke. will also heterodyne with signals from
9000 to 12000 ke., which are tuned-in hw the
usc of another detector coil. '

\\'.e know of course that eflective ampli-
fication is possible at this frequency of 1500
ke.; since hroadeast recciver practice has
shown that screen-grid tubes give excellent
results at 200 eters, However, since there
are hroadcast stations on or near that wave,
we will have to depart from it slightly. A
satisfactory compromise value is is.‘ib ke.,
slightly helow 200 meters and alwavs clear
of broadcast stations; unless an ex.cepl.iml-
ally powerful local on 1500 ke. should force
itself through,

i
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INSULINE CORPORATION OF AMERICA — Manufacturers of Radio & Television Products

. C. A. Variotone Tone Control - 2 5‘%{(’%
: wilin' 7 A

HE VARIOTONE, a new product not to be confused with

I any tyvpe of volume control, is a scientifically designed instru- VARIOTONE I
ment for the regulation and control of tonal quality. Its use TONE CONTROL |

with old receivers, also those of modern design, perfects tonal |
quality and shading beyond anything that has yet been introduced
to improve reception. With the VARIOTONE adapters placed
under the power tubes, the proportion of the treble and hase fre-

quencies given off by the loud speaker may be regulated at will / N ADAPTERS
The VARIOTONE enables the characteristics of the receiver and : UaOEs
speaker to he more exactly matched; also, to regulate broadcast it CORP.OF il \\ Tvecs
veception according to the acoustic properties of the room. Per- NY. USA. \

fect blending of tones—more joyful programs are the result of
the VARIOTONE.

List Price $3.75

l. C. A. Insultenna---Aecrial Eliminator

A Startling Invention to Replace Outdoor and Indoor Antennas

HE INSULTENNA is a remarkable modern aerial substitute—compact in size

and easily hidden from view by placing it within the radio cabinet. It is not

a light socket aerial and has absolutely no electric connections for current
lines—thus all possibilities of hum are eliminated—Ilightning arresters are also
unnecessary. The INSULTENNA measures only 5” x 215" x 1”7 and contains a
number of feet of new type filtered aerial wire and condensers which gives it the
capacity of 75 feet of ordinary antenna. This modern aerial has many advantages
over the old type antenna.

List Price $2.50 7
ce $ Manufacturers Endorse
INSULINE Products - -
L
Dealers and SCI’VIcemen--- From the dozens of manufacturers who
have found it economical and worth-
*anr DI i 4 ; servicemen li not onl while to use INSULINE Products there
Your proficiency as deqlers‘a.nd c es mnot y is certainty that our research labora-
in your ability to render efficient service to your clientele tories, consisting of a large staff of radio
but also to admonish them in ways to get greater enjoyment ELaitise; rm‘lel (Hlmlt‘tﬁed k!O l""l{i‘lllfa_clure
. . . | pr ucts o 1e beller md, 1eir re-
from their radio. In recommending INSULINE Products quirements, of various construction. have
for various needs, you are certain that many years of experi- ]l\)?:lllluf(;.acﬁltrlgll': fclvlflﬁlill?:ul:{inlgNSnllIzklell\'il;J]-s—
ence in actual testing and manufacture lie behind every il I tele s o Rara i sl Riie
piece of radio accessory. INSULINE Products represent g dreds of radio parts.
o

quality materials and precision engineering.

A FAST SELLING LINE - -

INSULINE CORP. OF AMERICA RC-12
78.80 Cortlandt St., New York, N. Y.
Enclosed find 8 for which you are to send me, postage

prepaid, the item checked.
[ 1.C.A. VARIOTONE TOXE CONTROL £3.75
[J1.C.A. INSULTENNA—AKRIAL ELIMINATOR. .$2.50

l l . c F A . Name... Address
nsuline Corp. o merica e i

{J Dealers write for Cataloy showing complete line of I.C.A. Produets.

78-80 Cortlandt Street - New York, N. Y.
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household necessity, the Radie Service

Man has been an essential factor in the
radio trade; and, as the complexity of electrical
and mechanical design in receivers increases, an
ever-higher standard of qualifications in the
Service Man becomes necessary.

VER since the appearance of the com-
mercial radio broadcast recelver as a

The necessity, also, of a strong association of
the technically-qualified radio Service Men of the
country is forcing itself upon all who are familiar
with radio trade problems; and their ufented
urgings that such an association must be formed
has led us to wundertake the work of its
organization.

This is the fundamental purpose of the NA-
TIONAL RADIO SERVICE MEN’S ASSOCIA-
TION, which is not a money-making institution,
or organized for private profit; to unite, as a
group with strong common jinterests, all well-
qualified Radio Service Men; to make it readily
possible for them to obtain the technical informa-
tion required bY them in keeping up with the
demands of their profession; and, above all, teo
give them a recognized standing in that pro-
fession, and acknowledged as such by radic manu-
facturers, distributors and dealers.

To give Service Men such a standing, it is
obviously necessary that they must prove them-
selves entitled to it; any Service Man whoe can
pass the examination necessary to demonstrate
bis qualifications will be elected as a member
and a card will be issued to him under the seal
of this Association, which will attest his ability
and prove his identity,

The terms of the examination are being drawn
up in co-operation with a group of the best-known
radio manufacturers, as wetl as the foremost
radio educational institutions.

The follewing firms are co-operating with yus:

GRIGSBY-GRUNOW CO (Majestic), CHICAGO

STROMBERG-CARLSON TELEPHONE MFG.
CO., ROCHESTER, N. Y.

CROSLEY RADIO CORP., CINCINNATI, OHIO

COLIN B. KENNEDY CORP. SOUTH BEND,
IND.

The schools who have consented to act as an
examination board are:

Internationa]l Correspondence Schools, Scranton,
Penna.; Mr. D. E. Carpenter, Dean.

RCA Institutes, Inc., New York, N. Y.; Mr. R.
L. Duncan, President.

Radie & Television Institute, Inc., Chicago, Ill.;
Mr. F, G. Wellman, Managing Director.

Radjo Training Association of America, Chicago,
Ill.; Mr. A. G. Mohaupt, President.

School of Engineering of Milwaukee, Milwaukee,
Wisc.; Mr. W, Werwath, President.

Rider-Goll Radio School, New York, N, Y.; Mr.
John F. Rider, Director.

Radio College of Canada, Toronto, Canada; Mr.
J. C. Wilson, President.

Radio Division, Coyne Electrical School, Chicago,
I1l.; Mr, H, C. Lewis, President.

We shall not attempt to grade the members into
different classes. A candidate will be adjudged
as either passing or not passing. If the school
examining the papers passes the prospective mem-
ber as satisfactory, we shall issue to him an
identification card with his photograph.

If the candidate does not pass this examination
the first time, ke may apply for another examina-
tion three or six months Iater.

There is absolutely no cost attached to any
service rendered by the Association to its mem-
bers, no dues, no contributions.

If you wish to become a member, just 1l out
the coupon below and mail it to us. We will
sendbyou all the papers mecessary to become a
member.

Ne Ry IS: ) M &,

c¢/o RADIO CRAFT,
98 Park Place,

New York, N, VY,

I wish to become 2 member of your Association.
Please mail be the examination papers and appli.
cation blanks.

Name lreteiiiebsaans e il oo oy e A £ b
QNGOG by = s 448851, 060 R B88 00 whhdies s
Do ian Joiels - sDI o o e ete = ool e 1oretd ST

.«



December, 1930

RADIO-CRAFT

Why Servicing Grows More CompleX

(Continued from page 328)

the record-cutting system are already here,
and they all will require service.

The variable-frequeney lone control was
another innovation heralded at the show,
Such ton¢-control systems are more complex
than in days gone by, and consist of more
than a number of condensers whicl may he
switched in and out of the circuit. 'The
fact that the new systems introduced are
relatively siniple is no disproof of the fact
that later systems will be more complex.
Signs of suel systems are now appearing
in the press and show that, while the opera-
tion is simple, the operating principles are
complex. The servicg problens related to
sueh tone-control systems make necessary
a thorough knowledge of the principles and
applications of resonant civeuits in audio-
frequency systems, the relations between the
parts of the systems, and the functions of
the individual units. In time to cone, every
Service Man will be obliged to understand
the complete principles of the audio-fre-
queney transformer, the auto-transformer,
and the tuned double-inpedance system.

The use of the band-pass filter in the
audio-frequency amplifier, and in the inter-
mediate-frequency amplificr of the super-
heterodyne receiver, is daily increasing in
popularity. Troubles in such systems can
be solved only when the operator is familiar
with their presence, purpose and character-
istics.

Speaking about superheterodynes, the re-
vival of that receiver type starts anew an

old problem; that of heat-notes or hetero-
dyning in rveceivers. Troubles of this nature
were solved with little difficulty with the
conventional tuned radio-frequency system
and, if not solved, they were dismissed by
placing the blame upon the design of the
yeceiver, or ‘the proximity and power of a
neighboring transiitter.  That is not pos-
sible with the snperheterodyne, because of
the design of the receiver. The system used
to combine two freguencies of different
value is different from the ordinary tuned
radio-frequency system. ‘There are peculi-
avities of operation associated with super-
heterodyne receivers which are not found
in any other system of reception. These
peculiarities must be studied and known.

The presence of the oscillator will make
necessary a nore complete conception of the
function and operation of such cireunits.
Perhaps this will do’ much to illuminate the
correct operiation of test-cirenit oscillators:
but, be that as it may, the fact remains
that the components and charaeteristics of
oscillaling circuits will have to be studied.

Service work is becoming more and more
complex each day, because the radio receiver
is beeoming more and more complex each
day. FEvery new development, every new
combination of the radio recciver with some
other system, is going lo make service more

difficnlt and better worth while.  Scrviee
Men will eventually be engineers. Prepare
as vou go along!

Leaves from Service Men’s Notebooks

(Continued from page 329)

will swing the needle clear over to full
scale.  With one end of the resistance wire
already fastened to the terminal, the other
endl is touched to the other terminal. When
the proper amount of wirc is used, the
needle will register exactly half of the scale.
When the correct length of resistance wire
is determined, it is fastened to the terminal
of the meter. ‘Thus, if a 100-milliampere
meter is to be increased to 200, a full load
of 100 milliamperes is passed through the
meter; with the correct resistance, the meter
should read 50 milliamperes.

If a 100-milliampere meter is to be in-
creased to take one ampere (or 1,000 milli-
mperes) the full load of 100 mills. is
passed through the meter, and the corvect
length of resistance wire will give a reading
ot 10 milliamperes. To use the weter, the
reading should be multiplied by ten. Sev-
eral resistors can be used to give various
ranges if switches are used or phone tips
and tip jacks to cut in and out each re-
sistor. The same principle can be applied
to A.C. ammelers.

SOME SET PECULIARITIES
By Henry Burwen

\ HILE all manufacturers cantion
against removing tnbes while the

power is on, this caution is very often dis-
regarded by the Service Man. On the new
Fada D.C. models, however, it is extremely
important to pay attention to this cantion.
The six *T1As are in series and, if one tube
is inserted with the juice on, it is very

likelv to Dblow the whole six. Also the
“Flashograph™ pilot light is connected across
the first audio 27 and, if that tube is re-
moved, the Flashograph bulb is likely to
blow.

The Majestie “00” series ave rather criti-
cal as to setting of the balancing adjust-
ments and, generally, they have to he rvebal-
aneed atter being in service a few inonths.

Recently 1 found one of these sets in an
oscillating condition and tried balancing it
1 went through all the usual processes, us-
ing a dwmny tube, but eould not get it
balanced. 1 tried shifting tubes, and re-
peated  the neutratizing process several
times with the same result.

Finally T discovered that the ground wire
was disconnected at the lighining arrester.
Remedying this fault made it possible to
overconie the oscillation.

Steinite Troubles

When vou find a Steinite “70" set com-
pletely dead, except for the slight speaker
hum, the first thing to suspect is the by-
pass condenser across the plate and ground
of the R.F. tubes. Shorting of this con-
denser is a frequent occurrence in this model.

A quick test to determine this is to take
out the detector tube and put it baclk, noting
whether vou get the click in the speaker.
Then remove one of the *24s and, if there
is no click on putting it back in the socket,
vou can almost take it for granted this
condenser is gone.

A socket test will show partial or no “I3"

|
1
|
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”%ER- REPARBE Mover

WOSTREL . MOTER VSRR
WosTae:

.

These three
books cover the!
entire field oft
building, repair-:
ing, and “trouble-|
shooting”

modern broad -

on

cast receiving
s s | S€1S. |
fully i .,

ul
.61 illustrations

This Library serves alike the needs of the commercial
radio dealer, Inslaller and servleeman, and tho atnaleur
who keeps abreast with the Iatest trend in radlo by
building hls own sels.

‘he librory ls up-lo-the-minute in every rosnect and I&
hased on the very latest developments in the deslgn and
manufacture of equlpment. The rupldly-growlng Interest
in sherl-ware reception s thoreughly covered Iln & coul-
plete seetlon which deals with the construction of this
typre of apparatus.

Radio
Construction
Library

By JAMES A. MOYER and
JOHN F. WOSTREL

University Extension, Massachusetts
of Education

Three Volumes — 993 Pages, 6x9
561 Hlustrations

HESFE three books embody not only a thorough
hume-study course. but a1 ready mcepns of reference

Faculty, Department

for the experienced radiotriclan. Sten-by-slep In-
formation Is kiven on wirlng, “'trouble-shooting’*
inslallatlon and servicing to get the best tone uuality,
distaneo and selectlvlty in broadeast reception in all tynes

of sets.

Iractical data 13 given on radio equipment such as
antenna systecms. battery eliminators, loud speukers.
chargers, vacuum tubes. ete., ete.

A scctlon is devoted to the ldentification of common

faults In recelvers and methods of making workmantlke
repairs.

The three hooks are profusely §llustrated with under-
standable djagrams of hookups. econnections, loud sheaker
units, installation wotk and antenna erection—s8 well as
nlumemul photographs, tables and charts which eclarify
the text.

See this Library for 10 Days Free

No Money Down — Small Monthly
Payments
1t is your privilege to examine this Library for 10 days
without east. If they prove satisfactory. send an initial

payment of only $1.50 and $2.00 a month until $7.5¢ has
been paid. Otherwise return ths hooks.

AN McGRAW-HI|LL S

FREE EXAMINATION COUPON
r________—_________i
1 MeGRAW-HILL BOOK COMPANY, INC.. |
| 370 Seventh Avenue. New York.
I Gentiemen:—&end me Ihe new RADIO CONSTRUC- I
’[OA\ LIRRARY, all charges prepald. for I days®
l ¥ree Examination. [If satlstactory 1 will send $1.50 I
in 10 days, and $2.00 a month untll $7.50 has been I
| paid. not wanted I wlll return them at your
I expense. 1
| NAMO  wm abbsnnshoes 4w ocosmbbiomers04: totoraa b o l
| Home Address .......ccoviiiiiiiiiiiiiniins ) 1
I City onl State wv.rv. sienvmediditeredsts aoravipe 5% :
{ b E1i 1T T R AT v IAREY WP T S —y I
| Name of Company...... Bttt B4 At [ nC-12-30 I
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Bring Your Radio Set
Up-to-Date
by adding the

CLAROSTAT

TONE CONTROL

The outstanding feature of the latest radio
sets, Tone Control, is now available to
owners of any and all radio sets. The Claro
stat Tone Control is a universal device easily
connected by slipping the adapter discs under
the power tube or tubes.

Neat case with felt hase. TFlexible leads
and ‘adapters complete for simple application
without tools or special knowledge.

A turn of the knob gives control
‘Bass" to “Treble.”

from

Li'SAPTICE masaammmpays

§2.35

Special Introductory Offer!

As a special offer to readers of RADIO-
CRAFT, who we know are our hest boosters,
we will supply 1his $2.35 item for $1.25 and
coupon below.

NO C.O.D’s
NO COUPON—NO SPECIAL PRICE
OFFER EXPIRES DEC. 30, 1930

CLAROSTAT MFG. CO., Ine.
285 North Sixth Street. Brooklyn, N. Y.
Gentlemen:

As offered to RADIO-CRAFT reacers. please RUSH
to me one Clarostat Tone Control at the special price
of $1.25. Fayment is enelosed

Name

Address

Clarostat Mig Co., Inc.

285 North Sixth Street
Brooklyn, N. Y.

Dealers 0
Servicemen ¢

We are headquarters for
JEWELIL and WESTON
Testers, Set Analyzers and
Meters.

Maximum Discounts

SUN RADIO CO.
64 Vesey St. N. Y. City

RADIO-CRAFT

voltage on the "24 plates, and continuity
test will show a complete short or an al-
nornally high reading across the condenser,
A similar reading can be obtained across
the ground and the third (or next to high-
est) tap on the voltage divider. "This tap
feeds the "2t tubes and the condenser is
aeross this tap and ground.

The condenser in question is one of a
bank of four similar units readily discern-
ible from inspection underneath, and is the
only one of the four that has three wires
soldered to its high side.

For replacement use an 0.5-mf. condenser
| of 700 volts rating. Shnply cut the de-

fective condenser out of the circuit, leaving

it In place.  Attach the new condenser to

the bolt holding one end of the voltage di-
‘ vider, and run a wire over to the three
|

vou have clipped from the shorted unit.
If no replacement condenser is available,
an emergency job can be done without it.

Choppy reception, or none, on the Atwater
Kent *37, *40,” ete, and Kolster “k20*
scts, when not caused by tube or voltage
troubles, may be due to a broken-down or
open speaker condenser. In the A.K. mod-
els, “shooling” the condenser with high volt-
| age, or 110-volt A.C., may be tried.

In a Zenith “52," which had previously
heen serviced hy several men, an unusually

diffienlt ease of fading was recently cn-
countered. The volume control and the
Mershon electrolytie condenser had pre-

viousiy been contlemned and changed; tnhes
had been tested, retested and exchanged.
After a thorongh overhauling by tightening
up all serews and muts, realigning the con-
denser gang, testing all hy-pass condensers
| by charge-and-discharge methods, the re-
[ cciver was taken to a convenient place to

vesolder all econnectiens. 'The trouble was

then found in the tiny wires which are

December, 1930

Shift the wire from the R.F. voltage tap
on the divider (next to the high) up to
the high-voltage tap. ‘L'he set will operate
fairly satisfactorily with these  connections.

Another common trouble on this set is
the breaking of the cable; this is usually
caused by the cable's sliding around the
drum at the end of its turn when-the oper-
ator keeps on turning the knob; thus trayv-
ing and shearing off the cable. It may also
be weitkened where it fustens to the bolt
on the shaft, from the holt's being tightened
down on it. To remedy both these troubles,
on putting in a new cable put a drop of
solder at the point where the tension spring
mikes contact with the cable. On fastening
the end of the cahle to the bolt, tighten
only slightly, then solder.

Whenever vou have one of these chasses
out, always inspect the two bolts to which
the “on-and-oft” switeh arve eonnected; they
are almost invariably found loose.

Oprerating Notes for Service Men

(Continued from page 330)

fastened to the evelets of the small R.F.
chokes under the chassis, and at the points
where the wire passed up through the eve-
lets. ‘I'ie complaint in this case was not
gradual fading. but sudden rise and fall
of volume; and repairs at the points men-
tioned remedied the trouble.

When a manufacturer urges the use of
a certain make ot tube, it means usually that
it will be necessary to rebalance the tuning
cirenit to compensate for the characteristies
of other tubes; as in the Radiola, Fada and
Bosel.

A tube with too high a plate current is
sometimes noisy, and will spoil reproduction
from a good set.

In the Sparton “930," or similar sets, un-
natched or gassy “I'vpe-182" power tubes
will ¢anse & hum whieh is annoying and dit-
ficult to locate.

Automatic Volume Control

(Continued from paye 335)

connected between the plate of the control
tube and ground; whereas the D.C. current
produces a voltage drop across R4 and R5.
T'he direction of the voltage across hoth re-
sistances, or across onc resistance, is such
that it may be applied to the grid of the
radio-frequency amplifier tube; and it will
be additive to the normal bias secuved via
R1. We show a connection from the junc-
tion point hetween R4 and R5 to the grid
of the radio-frequency tube throngh the
isolating resistance R3. Tlence the Dbias
developed across Rt is added to the normal
hias across R1.

The bias provided for the control tube is
of such value that a predetermined signal
voltage is required to swing the grid and
cause the flow of ecurrent, in the control
tube’s plate circuit, to increase the bias
applied to the radio-frequency tubes; thereby
reducing the volume output of the receiver.

H so desired, the voltage drop across the
resistors R4 and R5 can be distributed to
more than one tube, and in anv proportions;
depending upon the positions of the taps
| and the resistance values betwecn taps.

Service Considerations

In view of the potentials present in such
volume-control eircuits, ordinary methods of
analysis by means ot set analyzers are not
generally satisfactory. As a tnatter of fact,
they are entirely unsatisfactory, It is neces-
sary that the operator consider the controt
cirenit as a separate entity and deternine
its operation by its eftects wpon the asse-
ciated cirenits and by individual testing of
the respective components employed in the
control cirenit.

The condition of the tube (that is the
control tube) is very important, and insuffi-
cient. as well as excessive, electronic emis-
sion impairs the opcration of the system.
The first condition is usnally indicated by
lack of volume control; and the sccond by
weak signals due to the production and ap-
plication of excessive control bias, or by
excessive reduction of tube plate voltages,
when the form of control is of that char-
acter.

(This intercsting article by Mr. Salz is
printed by courtesy of The FEleetrad
Forun.)



Testing Equirment of
Service Men

{Coutinued from page 337)

pulled up to examine the wires. So, taking
the live, or nngronuded, 100-volt A.C. wire,
by pussing it through a 100-watt launp and
connecting to the ground wire, it was found
that the ground was open. The radiator
was grounded; for the lamp immediately
flashed up when the wire was touched to
it. Another wire, run avound the molding
and connected to the radiator, ecured the
set of its ills.

‘This method is especially useful in the
country, where the ground is made hy a
pipe driven into the ground. The efticieney
of the ground is poor if the bulb burns diui,
and good if the bulb burns brightlyv. 'The
aerial can be tested in this wanner for
grounding,

TESTER ATTACHMENT FOR SCREEN.
GRID TUBES

By Frank L. Dodd

ERVICE MEN and several dealers have

asked me how I changed over my tube
tester (a Sterling “5107) in order to use
it on sereen-grid tubes. Probably there
are others who would be interested to read
about this through Ranio-Crarr; so I am
submitting it here.

In the tester mentioned (as also in the
“IR-509") there is a vesistor connected lo
the grid prong of the UY, or 5-prong socket.
Unsolder this connection, leaving the “G*
of this socket connected to the “G" of the
UX socket on the tester. Then connect
this resistor (which leads on the other side
to a switch button) to a double-pole donble-
throw switeh; which is to be momnted on
the side of the tester, and to one center
terminal of which is altached a suitable lead
and screen-grid cap as shown in the dia-
grain herewith. When this swilch is thrown

UXSOCKET [ UY SOCKET
6

—————-
- —————

e mma

PuSH BuTToN
ON TESTER

_L-.-.-.-—---.‘

CONTROL-GRID CLIP

Fig. 3
This switching conncetion, applied to an old-
style tester, wmakes it ecasy to take reodings
on the screen-grid tibes.

down, ordinary UX and UY threc-eloment
tnbes mayv be tested. When it is thrown
up, and the cap lead applied to the cap of
a ’22 or 32 in the UX socket, on a *2¢ in
the UY socket, readings on these tubes may
be taken in the regular manner.

The filament-emission and plate-current
readings of the '22 and '24 will be similar
to those for other tubes listed in the in-
structions supplied with the tester; filament
emission 40 to 65; plate current, button up,
1 to 214; plate current, button down, 4 to
7. T have not vet had a chance to test the
UX-32; but the same principles will apply.

| This large, experienced organization devotes its entire time and attention

No Charge for Information

~ ~ “Trite for these

LAW OFFICES % * 3 }'Rﬂ:
OPPOSITE ; -
U.S-PATENT

OFFICE

At the left is a_view of
my dJrafting and specl-
ficatlon otfices whete 2
large staft of experienced
experts s In my constant
employ. All drawings and
specilications are  pre-
pared in my offices.

Protect Your Ideas
Take the First Step Today

If you have a useful, practical, novel idea for any new article or for an improve-
ment on an old one, you should communicate with a competent Registered
Patent Attorney AT ONCE. Every vear thousands of applicutions. for.patents
are filed in the U. S. Patent Office. Frequently two or more apphcafuons are
made for the same or substantially the same idea (even though the inventors
mav live in different sections of the country and be entirely unknown _to one
another). In such a case, the burden of proof rests upon the last application
filed. Delays of even a few days in filing the application sometimes mean the
loss of a patent. So lose no time. Get in touch with me at once by mailing
the coupon below.

Prompt, Careful, Efficient Service

1o palent and trademark cases. Our offices are direetly across the street
from the U. S. Patent Office. We understand the
technicalities of patent law. We know the rules
amt requirements of the Patent Office. We ean
proceed in the quickest, safest and best ways in
preparing an application for a pateut covering your
jilea.  Our success has Deen built on the strength
of careful. efficient. satisfactorv service to in-
ventors and trademark owners located in every
state in the Union.

Strict Secrecy Preserved—
Write Me in Confidence

All communications, sketches, drawings, ete., are
held in strictest confidence in strong. steel, fives
proof files, which are accessible only to autliorized
members of my stafi. Feel free to write me fully e ——_—
and frankly. It is probable that I can help von. ¥
Hizhest references. Put FIRST—-clip the coupon
and get my free book. Do THAT tight now.

|
on How to Proceed | CLARENCE A. O'BRIEN
The hooklet shown here contains valuahle informa- .
tion relating to patent procedure that every in- | Registered Patent Attorney
ventor shonld have.  And with it T will also send | 3509 Security Savings and Comm'l Bank Bldg.,
you my “Record of Invention” form, on which vou Washingten, D. C
can sketeh vour idea and establish its date hefore | F e
a witnesa. Such evidence may 1ater prove valuable | ! of; ==
to you. Simply mail the coupon and I will send I Suite 1106. Dept. K-5, Woolworth Bldg., New
you the hooklet and the “Record of Invention™ York City
form, together with detailed information on how | Piduselaend e soutiian heckn = Han ) te ONa;
to proceed and the (_:o;!s'ln\:OT\'ed. Do this 1\0‘.“ l s Patent.” and your "‘Record uf Invention® !naﬂg
No need te lose a minute’s time. The coupon will without any cost or obligation on my Dart.
bring you complete information entirely without |
charge or obligation. |
= Name «siaw sesamsianean

Clarence A. O'Brien i Simg ATF TR b

Registered Patent Attorney
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S.Gernshack’s Radio Eneyelopedia
Second Edition Completely Revised

IIE first edition of my Radio Encyelopedia—39,000 copics—is completely seld out. The first
printing of this famous First Encyclopedia of Radio ever published has been totally conswmned.
A new edition is now in preparation. It will be issucd in Jannary, 1931.

This new edition will represent net only a complete revision of all the material in the
first, but wuch valuable new information has been added, makiug the new volume about twice the
size of the former.

A vast amounnt of new material has been collected and arranged, and is incorporated in the
fortheoming cdition. This new data covers all the momentous innevations amnd imprevements i
radio construction and technique which have developed since the first edition came off the press.

Some of the new subjects are:

Short wave sets, circuits, coils, cte,

Receiving sets, all types; battery, A.C,, D.C.; modern superlieterodynes; home recording cquipment.

Power supply systems; all types, including “B*’ eliminators and systems used in all types of A.C.
and D.C. electric sets.

Television. The latest devclopment with complete descriptions of all types of apparatus aud
circulits.

Sound Pictures and Public Address systems. Complete circuite and descriptions.
Transmitting systems. Both shart wave and broadcast.

Testing Apparatus and Instruments, Invaluable to the radio gealer and serviceman.
Trouble Shooting in modern radio sets, thoroughly covercd by text and pictures.

Anud last but unot least there has been added a section of important tables, indispensable to the

radio constructar, serviceman, professional, designer, and amateur; among these tables will be found:

Complete vacuum tube charac-
teristics.

Tables of voltages at different
sockets in modern sets.
Resistor, and values employcd
in voltage dividers and how

they arc calculated.

Coil and condenser data, show-
ing the size of coils required
with different condensers for
a given wave length band.

Voltage regulaters—for tluctuat-
ing Jine voltages.

\\'ave{‘cngth and
version tahles.

Power consumption of standard

= A
S Gernsbacle's

| Radio Encyclopedia

requency con-

radio sets.

Sound absorption of different
materials.

Condenser replacement table,

Wire tables.

Radie set table, listing all
known receivers by makes,

style mumbers, types of sets,
tubes tised.
Ete., cte.

23 COMPLETELY
REVISED EDITION

The new Radio Encyclopedia
will be a book of the same size
as the first edition—9 by 12
inches—printed on heavy dur-
able paper. The number of
pages is doubled. The binding
will be in semi-flexible red
morocco keratol, gold stamped,
with marhled fly-leaves, and
the text will be printed in large
casily readable type.

SPECIAL OFFER

The price of the sccond edition
of S. Gernsback's Radio. Encyclo-
pedia will be $3.98 upon publica-
tion: but as an inducement to those
whe wish to order the book now,
a speeial pre-publication price of
$298 is being offered.

This special offer will positively
be withdrawn as soon as the beock
is issued in January 71931,

The new book will be one of the biggest
values ever offered. Thousands of the pur-
chasers of the first edition declared that they

S TR

Sidney Gernsbatk,

98 Park Place,
New York City.

1 enclose herewith $2.98. for which yon are to send
me postpald the cowpletely revlsed and  entarged
second edillon of:

S. Gernsback’s Radie Enctytlopedia
personally autoxraphed by yon. and wlth my name
stambed In gold on the cover as per yout special pre-
publication offer,

I understand that thix hnok will be published in
Junuary, 1931, and that tnks speelal offer will no
longer be avallable once the book s lsswed

Name ..

(To be Gold Stamped—rITint exactly ta aveld mistakes)
Address ..
(L[ R S

could not see how such a voluminous, elabo-
rately printed book could bhe produced and
sold at so low a price. The second edition wiil
represent threc times as much value. Money
refunded without question if you are not
satisfiedl

EVERY SUBSCRIBER TO THIS PRE-
PUBLICATION OFFER WILL HAVE HIS
NAME STAMPED IN GOLD ON THE
COVER OF HIS BOOK, AND HIS COPY
WILL ALSO BE PERSONALLY AUTO-
GRAPHED BY THE AUTHOR.

Use the coupon at left. Mail it new—not
only to save nwoney, but also to make sure
that you get your book from the first printing,
which will be limited.

i
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Radio Timekeeper

(Continued from page 339)

| is net impossible that our astronomical oh-

servations, the basis of all time corrvections,

| are subject to equal errors from irvegulari-

ties in the motion of the carth itself,

In addition, & gradual change in the run-
ning of the clocks, due to the aging of the
constantly-vibrating crystal, as well as that
of the tubes, may be expected; but the
former correction will take considerable time
te work out, as this apparatus has been but
lately perfected to the degree described
here.

(Further technical details will be found
in the pamphlet of the Bell Telephone Labo-
ratories, “Ifigh Precision Standard of Fre-
quency,” by W. A Marrison—"Reprint -
102”5 or in The Proceedings of the Insti-
tute of Radio Ingineers for July, 1929.)

The natural form of
quarts: 00" is the
“optic aris.” A siice
cut dircctly through
this, taking Iin onc
of the “electric aves”
sueh as L'-E', is af-
feeted by heat one
way; one cut  be-
tiweeeen Mhe centers
of opposite sides, in
another. The  best
regulators are cut at

an diudermediate an-
gle, from side to
side.

*“*Stenode Radiostat™

(Continued from page 315)

where; the difference being that a channel
of 30 cycles is considered sufticient to carvy
a high-speed code message. The several
messages are modulated through a spe-
cial transformer, with multiple primaries
and a single secondary, from which they
are put on the line. At the receiving end

group of amplifiers are commected in par-
allel; each connecting to a magnetic coil
opposite an armature which is fixed to a
tuning  fork. The fork is mechanieally
tuned to the received frequencies, and car-

| ries on the opposite arm a second arna-

(it is tuned.

ture; which moves in the field of a coit
conuneeted through an amplifier to the auto-
matic recorder of messages. The vesult is
that the only signals transmiited through
the fork are those of the fregneney to which
Successful reception, it is
stated, is obtained on a group of frequency
bands whielh actually overlap each other
twenty cyeles.

IS THE STENODE PRACTICAL?

Fditer, Ranio-Crarr:

It was with much interest that I read
the article on the Stenode method of trans-
mission and reception. I reculled having
readd an article in an English publication,
last winter, questioning the verity of the
sidehand theory; the basis of the writer's
argument being Dr. Robinson’s invention.
So it was with renewed and increased in-
terest that I read the article in your Sep-
teinber issne.
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Personally, 1 think the Stenode is very
impractical, particularly in its present state,
and destined to oblivion. I am not a hard-
shelled reactionary, but my reasons are very
obvious.

The tuning of the receiver would be very
arduous, to say the least; sinee the funda-
mental frequeney must be supplied at the
receiving end.  Considering the complexities
of today’s frequency control at the trans-
mitting end, imagine the tuning problems
involved.

The crystal's cost and replacement would
be prohibitive, considering the preeision fit-
ting necessary. 'The onlv alternative is to
build the intermediate frequency around
the individual crystals, which would be even
more expensive.

The mechanical modulator of the trans-
niitter would, more likely than not, be very
sluggish in action, particularly on the higher
trequencies, because of the inertia and
physical limitations of the crystal plate.

Modulation of the oscillator of a trans-
mitter is anything but conducive to fre-
queney  stability in any transmitter—and
this is the thing nceded to insure success
with the Stenode system.

The output of a modulated {or umuodu-
lated) oscillator is very small, because of
the very small voltages which must he ap-
plied to avoid damage to the ervstal. There-
fore, the output must he built up through
a cascade of linear amplifiers—which would
he a pretty expensive proposition, especially
for the medium-priced broadeaster of lim-
ited means.

The output of a nordinary modulated am-
plifier, running under normal load, is the
rated output of the tube or tuhes unmodu-
lated, with a peak output with 100 per cent
modulation four times as great. The linear
amplifier must, to avoid distortion, be run
at one-quarter of its normal autput, with
i peak power equal only to its normal un-
modulated output. In other words, a trans-
mitter now rated at one Lilowatt would have
to use four times that power to obtain the
same ontput with linear awmplifiers. That
means not only larger output tubes, hut a
much  larger power supply; the cost of
which is nothing to laugh at.

Finally, as Mr. Fitch’s article said, it
doesn’t in any way refute the sideband
theory; it merely serves to suppress side-
bands at the recciving end.  Of course, it
provides fertile ground for the experimenter,
although it is pretty expensive; and we may
vet devive some good from it.

Euxer L. Satrn,
131 Claoremont Ave.,
Montelair, N. J.

(Our correspondent’s criticisms are inter-
esting, indeed, and we fully agree with him
that the Stenode system is complieated and
still a laboratory experiment—hut not quite
so complex as he has pictured,

In the first place, only one quartz ervstal
is employed at the receiving end, and this
need not be ground to any accurate degree.
The intcrmediate amplifier ean be tuned to
suit it, by a simple turn of a condenser
shaft. And the main tuning and oscillator
controls require only a little more preeision
than these of an ordinary superheterodyne.
‘I'he mechanieal frequency-modulator for the
transmitter, shown in connection with the
article was diagramatic only, to illustrate
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Small in
SIZE

Super-
TONATROL

SILENT -
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Large in
PERFORMANCE

Licensed under 11 8. Pats,
1.i73.105 and Pats. Pend.
and Canadian Pats. 281,173
and 296,118,

DURABLE

The BETTER Volume Control
For All Replacement Purposes

For quiet, smooth control of radio volume, experts agree that
there is no substitute for the Super-TONATROL.

Dissipates a full 5-watts.
useful life of any radio set.

floating contact.
heat dissipation.

And tests prove it will gutlast the

New tvpe resistance element per-
manently fused to vitreous enameled steel plate.
Stepless variation.
7 types for all usual radio requirements,

Pure silver
Metal cover aids rapid

Write for special folder describing types and recommended uses,

Better Resistors and Voltage Controls
For Every Radio Requirement

Electrad manufactures a complete line of resistors and voltage
controls for every radio and power supply requirement, includ-

ing television,

certain of PERFORMANCE.

Specialists in- Loftin-Whi
Three models

Amplifiers.
30 push pull output.

Correct engineering principles and rigid super-
vised manufacturing stand behind each
your assurance of highest quality,

Electrad product—
Choose Electrad and be

te Direct Coupled
, with '45, '50 and

Mail coupon for data.

ELECTRAD

y § - { JEUC RN

-I---------------g---------------.ll’
ELECTRAD, INC.,, Dept. RC-12, 4 ! ! ! !

NN

175 Varick St., New York.

ucts.

Please send Super-TONATROL Folder, [0 Check
here for circular covering all Electrad Prod-
[J Check here for Loftin-White Data.

N -
Short-Wave Receiver
Bulld a Real Set for $10; operates Speaker: Musle |
Direct tromn enormous (llstances. Get 6 heets of
Instruetlons; [|arts List, Clreules, Dlinenstons, Layout,
Assenbly I'rints, Coll Data, Operatlon, How to RBulld
it Gradualiy: Morve dope than $5 worth of magazines,
Complete, 65 cents.

BUILD LATEST TRANSMITTER FOR $8; Tnstrue-
tlons (8 sheetsl glees duta as for above set: also
Aerlal sizes, Rectitlers, Flhiers: A.C. or batterles;
SBtart Sendlng  with Receiving Tube: then add hig
tube.  ¥lam license easy after bullding 1t; Compiete,
60 cents. Dollar bIll Lrings both Instruetions.

DELFT RADIO
524 Fairbanks Ave. . Oakland, Calif.

Read the announcement, on page 364 of this issue,
about the National Radio Service Men's Association,

| and 2 Waits . 0
Cartridge Typo Standardize on

O—1D 1Ia2ey

RESISTORS

low prices—new lib-
eral dlscounts. More value
for Jess monoy. Greater
safely factors. Accuracy tn
ronatruction  and  ratings.
Give rour customer the
BEST at tess cost. GUAR-
EED.

New

ANT

JOBBERS - DEALERS -
SERVICE MEN

Sendd for new illustrated,
descriptlve catalog "*C.**

LYNCH MFG. CO., tne.
1775 Broadway. N. Y. ¢
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the point, and need not be considered as the
best method. There are other forms of fre-
quency modulation which require no mechan-
ical moving parts.

As to the percentage of modulation, this
is a point not definitely settled. One hun-
dred per cent. frequency modulation would
be that degrec of modulation which swings
the frequency haif-way across the character-
istic curve of the receiving erystal—say 50
cveles. And 50 eycles is a small percentage
of the total frequency of the transmitted
wave. To prevent shaltering the cryslal, a
protective vacuum tube, limiting the voltage
applied to the crystal to a presdetermined
amount, may be used; but we do not believe
that Dr. Robinson found any such scheme
Necessiary.

1t will interest our correspondent to know
that reeent devclopments in the Stenode sys-
temn make it more practical by using a much
wider hand—up to half the present station
separation, or nearly 5,000 cycles. ‘This
may be going to the other extreme and be
little improvement; but a band, say, 1,000
cycles wide would allow ten times as many
stations on the air, without the lmitations of
{he 50-cycle band Stenode system.

Now a Stenode system, nsing a 1,000-cvcle
band, of course cannot employ the highly
selective quartz crystal “gate” Seme other
systern must be used for the desired selec-
tivity. Special band-pass selectors have been
proposed, which serve the purpose and are
emirely practical.  The only requirement is
that we change our frequency-modhilated
transmitter to suit.

Furthermore, a quartz erystal is not ab-
solutely necessary when using a much nar-
rower band. An iron bar, working under
the principle of magnelo-striction, may be
emploved with ne danger of breaking. It
is quite possible that the radio receivers of
the future will work on some such syvstem;
but a few vears must pass before they will
reach a stage of commercial development
compirable to our present systems.—C. s
Fitel.)

Hints to Manufacturers

(Continued from page 315)

this purpose, discourages customers from
buyving.

Since reccivers are becoming more and
more sensitive vearly, and the snperhetero-
dyne is regaining favor fast, radio manufac-
turers should be advised to consider:

(1) TInclusion of a loop or screen an-
tenna inside the eabinet; or

(2) Mounting pin-jacks, permitting loop
or screen to be plugged in to first R.F. cir-
ecuit; or

(3) Provision for a small D.P.D.T.
switch, at rear of cabinet, for choice of
outside antenna or loop conncction.

Fraxx De Marco,
™ Oak St., Yonkers, N. Y.

FUSE THE SOPRANI!

HFE face that stopped a elock has not

vet been televised: Dut the voice that
stopped a broadeast station has been heard
in Australia, according to dispatches which
say that a transmitting tube of station
31.0, Melbourne, was burnt out recently
by the scream of the heroine in a radio
melodrama.
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New Radio Devices for Shop

RADIO-CRAFT

and Home

(Continued from puge 344)

The device is an addition to the well-
known and extensive line of radio controls
and instruments made by the Clarostat
Mfg. Co. of Brooklyn, N. Y.

Dial of the attachable tone control.
LINE-VOLTAGE REGULATORS AND
THEIR USE

I"TER long amd careful research into

the perfermance of radio tubes, under
the influence of so-called automatic line-
voltage regulators, Albert G. Bill, of the
engineering staffl of the Van Horne Tube
Company, Franklin, Ohio, has arrived at
certain definite conelusions; which he re-
ports for the benefit of radio jobbers, deal-
ers, Service Men, and others interested in
this phase of radio:

“The use of line-voltage regulalors, to
provide the usual socket-power radio with
@ correct and uniform operating voltage,
and their relative merit for the satisfactory
operation of radio tubes, has heen a topic
of discussion since the advent of the all-
clectric radio,

“Judging from the survev of the R.M.A.,
it is obvious that a wide range of line-
voltages prevails; especially in the larger
cities, where the industrial demand is sorne-
what irregular.

“In the following discussion, the design
and problems involved in the use of regu-
lators will he adhered to.

“These devices usually consist of resist-
ance wire enclosed in a perforated case,
fitted with a contact plug and receptacle,
the resistance clement of which is usually
referred to as an antomatic ballast resistor;
offering high resistanee to high voltuges,
and low resistanee to normal and sub-normal
conditions: therehy maintaining constant the
input to the set.”

(This description dees not apply lo the
control devices Inown as “ballast tubes.”—
Fprror.)

“Iowever, tests hive been made which
prove that in most cascs the resistance values
renmin constant.

“Their use when the line-voltage is nor-
mal, or sub-nermal, is detrimental; as the
required voltage would not hLe available to
the set, resulting in low eleetronic emission
from the filament or, in the casc of the 227
and 224, from the cathode. Their use should
be limited to high line conditions only.

“In cooperation with tube manufacturers,
leading set manufacturers usually design the
primary of their power-supply transformers
so that the filament voltage to the set does
not exceed the maximum and minimum rat-

ing of the tubes, for a corresponding change
i line-voltage,

“It is therefore obvious that deviation of
5 to 10 volts from the rated line voltage
will not result in serious filament or heater
voltages.”

(-4 5- to 10-volt variation in line-voltage
1%, however, only a fraction of that encoun-
tered in many parts of the country.—
Lnrror.)

“llence,” Mr. Bill concludes, “line-voltage
regulators have a limited application for
the satisfactory operation of radio tubes
and sets, and should be used ounly in cases
of high line-voltage.”

(It might be better to designate appli-
ances of the type described as line-voltuge
“reducers,” instead of “regulators.” They
serve a very useful purpose, when properly
applied.—Ebiror.)

PROGRAM-RUNNING IN ENGLAND
UR British cousins derive considerable
amusement from reading about rum-

running in America; even though His Maj:

esty’s Excise had some trouble with brandy-
smugglers in the days of Gauger Robert

Burns. However, radio-program sinuggling

seems to be an institution over there.

Broadeasting in Great Britain is monopo-
lized by the British Broadeasting Co., a
(uasi-governmental institution, with the firm
resolve to give the British public what will
be good for them intellectually and worally.
While the aforesaid B. p. writes letlers of
complaint to the radio magazines and, we
presume, the London Times, the B. B. (.
steers its course serenely.

Of course, there is no radio advertising
in England. The set owner pavs his license
at the postoffice; and the P. O. hands the
receipts over to the B. B. C,, after deduct-
ing its commission. No one can rent “time
on the air”

However, the Channel separating England
from France is no wider than the range
of a good swimmer; and France has several
fairly-powerful radio stations which are
willing to turn an honest guinea or two (one
gruinea equals 130 franes 42 centimes).

The result is that the Englishiman who
finds the Sunday afternoon programs of the
B. B. C. deadly dull is eonfronted by adver-
fising inviting him to “Turn the Dial to
Radio-Paris.” and hear the latest phono-
graph records.

And, just to elose this bit of international
comity on the right note, this competing ad-
vertising is earried in the program nmgazine
published Ly the B. B. C!

RADIO LITERATURE
THE CARE AND USE OF

PIIONES, by E. E. Griffin, Paper cover,

8 pp. 3% x 51, Published by the Uni-

versal Microphone Co., Inglewood, Cal.

Price 10 cents.

This Tlittle booklet is fntended to instruct those
who use microphones with radio reccivers or am-
plifiers, sound syltems, ete—a practice bhecoming
more general daily—in the details which are ncces.
sary for their use, and whiel it would he costly
to learn by experience with these sensitive instru-
ments, Some simple hookups are shown; and prac:
tical advice as to their use is given. The hooklet
is well supplemented by the catalog of the pub.
lishers, which is also informative,

MICRRO-

i
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The Latest Datal

Complete and up-to-date in-

formation covering the entire

field of Radio — al] arranged

for ready reference in this one
big guide book

BYRD'S ANTARCTIC RADIO EQUIPMENT—
Recelvers, transmlitters and |atest navigation alds
used on this epochal flight fully deserlbed.

TELEVISION—Mr.

C. F. Jenkins, father of tele-
slslon and radie movles, gives you in his cwn
words complete (rections for bullding practical

television equipment.

INTERFERENCE ELIMINATION — New methods
systematically ouilined by W. F Fleming, radio
engineer,

RAD!O AUTD»ALARM--DeserIpllnn of new (e-
vlee for siips which keeps the SOS8 wateh while
oprerator 1s off duty.

SHORT-WAVE APPARATUS - Commercfal and
atuateur, described and illustrated.

NEW BROADCASTING EQUIPMENT —~Temper-
ature-controlled Plezo crystal osclllator; 100 per
cent. modulation panel and other new apparatus.

—and these are only a few of the NEW sgubjects
added to the most complete radio handbook ever
hublished—

THE RADIO
MANUAL

A Handbook for Students,
Amateurs, Operators and
Inspectors

Here's the answer
to every question
about ihe prin-
clnles, operation,
and  malntenance
of apparatus for
radlo  trapsmijt-
tng and receiy-
ing. Important
e w ehapters
have heen added
to bring it right
up {0 the minute,
Aany new phate-
Eraphs and  dla-
frams have Dheen
Included. 1t s
Ny more  than
ever the one com-
plete handbook
rovering the en-
tire radlo fleld.

A Complete
Course in Radio
Operation in ONE
VoLuae

Prepares for Government License
20 big chapters cover: Elementary FElectrieit
Magnelism; Molors and Gencrators ; Storagayl;a':t-’
tertes and Charglng Cireults; The Vgeyum Tube ;
Circuits Employed Yacuum Tube ’l‘rausmltters;
Modulating  Systems and 100 Ter Cent. Modulg-
Hoh. \Ware.Meters; Piezo-Electric - Ostlllators :
\Vave Traps: Marlno Vacuum Tube Transmitters:
]‘mdlo Broadeasting Eo Ripment; Are Transmtrers;
spark Transmitters: ommerelal Radio Recelvers:
Marconi  Auto-Alarm: Radio Beacons and Direc-
tlon Finders: Alperaft Radio Equlpment: Practleal
'[:llg:rlsll_gg and“ I(;{.Lu% Movles; Erlmlnntlnu Kadio

ce ; adle  Laws: and Reguyl 3 an-
dling and Abstragting Traffie. AR e

Prepared by Official Examining Officer
The nuthor. G. B Sterflng. Iy Radl
and Examining Offieer, R.-;'(nanl:jslgn,ln%J"fﬂg.r
Dent. of Commerce. THe book has been edited in
detat] by for five years Tech-
nleal Editor of O S T the Magazine or
.-\merif-nn Radlo KRelay Teague., now Itadlo Con-
sultant.  Many other experts asslsted 1hem

Examine it FREE!
The latest editlon of *The Radlo Mangal'* Ls now
ready. .\nnrl;: 800 pages; 369 Ifuatrations, Round
In  flexihle Fabrikold, ' The coupon  brings the
volume for free examinatlon. \Within 19 da¥s you
may return the rolume or send the price of $5.00.

MAIL THIS COUPON

l.-------------------------"
I D. van Nostrand Co., inc.,

B 250 Fourth Ave., New York. n
B Send me 1he Revised Kdition of THE RaDIO B
B MANUAL  for examination.  Within ten days g
§p after recefpt I will elthet return the voluine or 5
H send you $6.00. the price In full, (R.C 12-30 B
g Name AR R E LT T e, [
@ Street and No. 2
8 City and State...... .. . a
B Buslness connection ]
'.---------------------
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en Tools In One

A small but handy article which serves for every poS= ouwy
Invaluable °""‘\ S

sible need of the all-round mechanic.
any emergency.

An excellent combination of utilities for the household
—every necessity featured: hammer, knife-sharpener.
can-opener,
Just glance at the illus-
tration and you will see how really useful this article %5 /o
1 Indispensable to autoists,
picknickers, ctc.

nail-puller, bottle-opener, screw-driver,

cork-screw and weigh-scale.

is. Only 10 in. high
campers, Boy Scouts, canoeists,

Price $1.00 Postage Paid. : r
town to own the “Ten Tools in One.

Grenpark Toel Company,
246 Greenwich Street,
New York, N. Y.

Enclosed find $1.00 for which please send me
prepaid your “Ten Tools in One."”

Be the first one in your
Send coupon
with your name, address, city and state with one dollar.

RADIO-CRAFT

| MAIL COUPON

INQINICT e btk i 3 5518 e s e s B 004600060600 : (—d
Address sosanbmesishbelsiambitauddfq: - sarun '
TR ——— STt R NOW!

s

Learn Radio

on an aural wavelength—is
study of Radie and Television as a
makes this astounding offer:

The WCFL Radio and Television Course
being studied by nearly 60,000 adults.

OPENS THE

WCFL, 623 South Wabash Ave., Chicago.

| WCFL Radio Magazine is
For the atlached §2 enroll mo for the WCFL Radio and Television 1 the only publication fighting
Course. also send me Loose-leaf Lesson Linder. Radlo and Televlsion for the freedom of the air—
Dictinnary, Large Schemaiic of Federation Four and WCFL Ladie |  the gravest question now
Magazine for one yeir. 1 before the public. Whoever
monopolizes broadcasting
NOMO oossrasrashsassssanersasaatsssaniossesiassostoranrenrnesssesccrocs | will dominate the Nation.
| The air MUST remain

BEFOCL esevsecsssessassosoarrsnasrabostshrarabiavysrrrossorsssssoseatiness - FREE.

PostoTICO. cvavrisvoorsanrarrrraaa s bacnssas Stat0.serirsssssrsssararers i

Prepare for BIG PAY JOBS!

Organized Labor—owner of Station WCFL, Chicago, the first station to broadcast television
conducting a nation-wide good-will campaign and suggests the
happy and profitable way of getting

Complete Radio and Television Course
Handy Loose-leaf Lesson Folder
Radio and Television Dictionary
Large Schematic of Federation Four
WCFL Radio Magazine for One Year

{s used as standard text in 400 high schools and is
It has helped thousands to increase thelr earnings.

DOOR OF GREATER OPPORTUNITY IN RADIO FIELD.

and Television

better acquainted, and

ALL FOR

'2

ONLY

Beware of Air Monopoly

Thousands of opportunities for young
men to enter the Newspaper field.
Fascinating work, You will meet ine
teresting people; interview celebrities,
A famous New York reporter with
twenty ycars of practical cxperience
has written a whole course of jour-
naljsm and reporting in six easy les-
| ] sons. He shows you the short-cut to
success. He tells you what to do and what not to do,
to become a successful reporter. Send today for
the "“PRACTICAL COURSHE IN JOURNAL-
1SM,” by Henry John Brockmeyer of The New
York Evening Post, Just drop us a Postal Card—
no need to send money. We will mail you the
whole set of six books and you pay the Postman
$3.00 plus a few cents for postage, No more
pay. lvloney absolutely refunded if not satistied.
PRESS G
16-E Murray Street

Dept. D-1230 New York

QuUIT
TOBACGGO

No man or Woman csn escape
the harmful effects of tobaceo.
Don't try to banish unaided
the hold tobaceo has upon you. (i -
Join the thousands of inveter-

ato tobacco usera that have
found iteasy toquit withthe eid of the Keeley Treatment,
TreatmentFor

Successtul For

Over 50 Years
for Free Book telling how toquickly Free yourself from
the tobacco habit and our Money Back Guatantee,
' THE KEELEY INSTITUTE

TobaccoHabit
Quickly banishes all craving for tobaceo. Write today
Dept, L-708 DPwight, lllinois

On Page 324 vou will find an interesting announcement of the RADIO SERVICE
MAN'S HANDYBOOK with addenda data sheets. Tt takes but a few minutes to
read of the full particulars about this new book.

1
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S.-W. Experimenters

(Continued from page 353)

excellent stability of this receiver's opera-
tion, is of a type not available in the United
States. It is wound in a wide-slotted form,
two inches long and an inch and a gnarter
in diameter, with 300 or 400 turns of No.
30 wire, 100 in each slot. ‘The feature of
this choke is that through the center, in a
space less than half an inch in diameter,
there are placed 50 fine strips of silicon
steel, such as arve used for transformers.

\With this receiver, I have heard Schenee-
tady, Pittsburgh, Cincinnati, Osktand, Chi-
cago, New York and other short-wave sta-
tions in the United States, and PCJ,
Holland; as well as HRB, Tegucigalpa,
Honduras; NI, Heredia, Costa Riea; and
HKC, Bogota, Colombia. 1 use a 60-foot
single-wire aerial. ‘The clarity, volume and
freedom from stalic is very great on the
short waves whieh 1 have mentioned.

I trust that this cirenit will be of interest
to other experimenters.

M. J. AvLTadMIRaNO,
La Union, El Salvador,
Central dwmerica.

(The use of the iren-cored choke on
longer waves has heen less conunon in recent
vears; but it has not hitherto been incor-
porated in receivers for such short waves,
so far as we Lknow. At first thought, it
might be supposed that the high inductance
would defeat itself, by permitting the signal
to pass through the self-capacity of the
chioke; but engineers find that the effect of
iron at very high frequencies seems to be
less pronounced. We are unable to see how
fading effects can be prevented in any cir-
cuit, except those which compensate them
by an automatic volume control: but un-
doubtedly experimenters will find something
of interest in Seior Altanirano’s results.—
Iditor.)

Fig. 2
A plugein coll. made this way, requires only
a. tube socket for connections; if is best to bolt
a handling ring to the base.

A SIMPLE COIL MOUNTING
Bditor, Ramo-Crarr:

In constructing the triple-tuned R.F.
short-wave receiver deserihed by Mr. Clay-
ton in the June issue of Rano-Cuarr, I en-
countered the probtem of mounting modern
low-loss coils. I have not as vel seen pub-
lished in your magazine any deseription of
a mounting of this type for a coil: so 1
am sending in a sketch of the method I em-
ployed. By sawing the top from a tube
hase, and drilling a hole in the center, the
coils may be mounted as shown. A pull-eut
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ring may also be fastened to the tube base,
for convenience in handling the coils. The
parts required, besides the tube hase and
the coil, are two strips of bakelite of the
proper length and three machine serews, with
nuts.
W. R. AncexTa,
Warwood, Wheeling, W. Va,

BETTER REGENERATION CONTROL
Editor, Rap1o~-Crarr:

In experimenting with short-wave re-
ceivers, 1 have found that a shunt vernier
regeneration control works very nicely, and
I' thought you might wish to publish it for
the benefit of fans. Your magazine is ahso-
lutely top-notch, and no other similar pub-
lication is to he compared with it.

I refer to the use of a midget condenser,

R.FC.—=
TICKLER
-
(&)
\ 7 C2
-A- “B+" s

Fig. 3
A shunt condenser, of small capacity, twith a
large disi, for C1, gives a better control. An
interesting  variation—icith g very small ca-
pacity—might be that shown at B. The tickler
must be sufficiently large.

across the regular regeneraiion condenser,
and mounted in a convenient place on the
control panel. The advantages are apparent
in the control of weak signals.
E. E. Kaxouse,
Shelbyville, Indiana.

(The method known is quite familiar to
most amateurs, we think; but, exactly as a
“tank condenser” is used in tuning with a
sinaill condenser in shunt, so very fine con-
trol of regeneration may be obtained in the
same way. A verv fine adjustment of
capacity, also, may be obtained by using a
large condenser in series with a small one,
as explained in a previous issue of Ranio-
Crarr.)

—_— e

ANOTHER ONE-TUBE SHORT-WAVER
Editor, Rap1o-Crarr:

In the July issue, you published an un-
usual hook-up of mine. 1 have made, an-
other which is out of the ordinary, as vou

I o L2 {507-1Y2")

I\\ L1 (427-17)

f C1.0005-MF.

=
PHONES

|
c2 L (327-1%)
L0000I5-E3="
MF R
= -
002 MF.
-t
ca 3 s
00025-MF ~—~ll—gy— 3V,
Fig. 4

Mr. Luebbers specializes in odd one-tube cir-
cuits. Here is another.

RADIO-CRAFT

will see. It has a double tickler; the experi-
menter can use plug-in coils, but the results
won't he as good. With this 1 received
W2XAF at speaker voluine on phones! It
Super-regenerates, but 1 believe the volume
is obtained by the double ticklers. 1 do not
know in what way the volume is increased
by the use of the two coils; but I do not
beheve that louder volume can be obtained
on a singie tube. 1 use a 100-foot antenna,
and grounding the end gives hetter results.
(When the length of the received wave is
less than four times that of the aerial, the
signal is not shorted by grounding the far
end of the latter. A hundred fect is 30.5
meters.—Editar.)

The parts used and their vahies are: (O
.0005-1af.; C2, Pilot 5-plate midget; 1., 32
turns on a 1-ineh form (I used a broom-
stick) ; 1.1, 42 turns on the same diameter;
L2, “amplifier coil,” 50 turns on 14-ineh
form—all three are No. 18 wire.

C3 is .002-mf., and C4 is 000255 IR is set
at 22 ohms, and the grid leak should not be
higher than 3 megs. (lower values should
be used for experiment). Good headphones,
a standard tube socket and an "01A or '00A
tube, with batteries, complete the equip-
ment. Only 45 volts is necded.

By adjusting the coupling of 1.1 and 1.2,
volume is controlled.  All code stations,
especially WKJ, come in with great volume,

Marr Lcesners,
3950 Page Boulevard,
8t. Louis, Mo,

(While this circuit apparently permits ex-
traordinarily close tuning of the signal—in
this case the larger condenser, Cl, is actu-
ally a “vernier” for the smaller, C2—it is
probable that Mr. Luebbers is favored with
an unusually pood location. We do not
think it possible to guarantee results with
this circuit.—Editor.)

ULTRA-SHORT WAVES FOR RELAYS
UROPEAN transmitters seem to en-
counter more trouble than Americans,

in arranging wire-line relays for broadecast-

ing. In France, the state authorities con-
trolling the telephone appear to look with
disapproval on its use for this purpose;
and in Vienna, it is stated, the large hroad-
cast station “RRavag” has worked out a plan
for 3-meter relays to the transmitter from
the point where an outside program is
picked up. This, it is calculated, will save
time and expense; and the ultra-short waves
have. a sufficient working radius to cover
local events. The 3-meter trausmitter, be-
cause of its very short wavelength, is of
very compact  physical dimensions and
readily portable; and the short aerial re-
quired presents no difliculty in its ercction.

In addition to this, the modulation is not

affeeted in radio transmission on uitra-high

frequencies; as would be the ease with any
hut a specially engineered wire line.

ESPERANTO RBROADCASTS

SPERANTISTS have occasional pro-

grams from some Furopean hroadcast
stations, parrticularly in or near small coun-
trics whose languages are not spoken out-
side their own horders. In addition to this,
it is announced that one short-wave trans-
witter has heen devoted to work in this
tongue. It is VK3CA, of Vera Street, Wil-
liamstown 1, Melbourne, Australia.

|

'
@
e

d ff\ou.» 0
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Dr.T. 'CONOR SLOANE
Will Teach You at Home!

NYONE WHO CaAN READ AND WRITE can study
A Chenilstry through our slmpiy prepared course, Yaou

don't need a higher education, and 30U don't need
any previgus experience or preparalion. Chemistry 1s pot
harder to understand than electricity or radio. Just plaln
sense and grdinary observation powers,

Laboratory Qutfit Free

THE COMPLETE CHEMICAIL. OUTFIT snd APPARATUS
supplled 10 you as part of your Course, without extra
charge. makea you the owner of a taboratory, containing
all the materials and instruments used by a full-tedged
chemist.  This working kit, which (s shipped to You at
the outset of the course, beromes Jour permanent property,
It 18 a sturdy fitted wooden cabinet contalning oser 100
pleces of faboratory upparstus and chemical subDlies.

We Can Teach You At Home

our faculty knows

Just how to mold sou into a skiirul
laboratory warker.

THE HEAD OF oUR STAFF 13
DR. T. O'CONOR SLOANE, sclentfst, engincer and author
of iwide repute. He has had Jnore than fifty years of
teachlng experience. Our course fits you for un {mmediate
bositlon In 2 ehemical laboratory, and you do not have
o gice up what you. ure dolng now to learn it. During
evenings and week-ends ¥ou can work at home on the
fascinating  experiments and the delightfully simplo but
comprehensive Jessons,

Big Money in Chemistry

CHEMISTS ARE WELL PAID MEN,
our training help you to pet u hetter job, but a worth-
while start on a new level. You can Datent \he work of
FYour hands and your braln, and perhaps muake milllons of
dollars on a new chenfeal dlscovery.

Every day the newspapers and magazines are full of new
items reporitng new chemical dlicoverfes—in minlng, fn
electriclly, in foodstuffs, fn sanftary and nedleinal appli-
ances, in paper-maklnk,” rubher, steel, iron. dyesturts, tex-
tiles, in fact In every well known industry—and behind
Gach of these discoverles stands a4 wall-trained chemist
who knew how to take advantage of oppertunity]

Not only will

No Exaggerated Claims

TAE INSTITUTE DOES NOT CLAIM that every chemist
makes mihilons, nor do we guarantes thal Yon will {imme-
Joh paylng $10,000 , Nut many
eah not do
t 100, Often enough you read or heal ahout men who
have found the highest recoghitlon, trom small, Ineonspleu-
ous beglnnings, and you wonder how they pot the ““lucky
!m-;:k." .l\\'r]l(y. y?u" wt}ndo; yeamningly, ecouldn’t you be
such a “‘lueky’  fellow ou  can t you ¥

meet lJuek half way. EEPEP e

Get Started Today!

IF ‘TOTI WOULD LIKE TO KNOwW
CHEMISTIUY, and (f You arc sincere In your desire to
gel out of the tread-mill of jeb anxlety and wagze de-
pendence. If you have ambitlon enough 1o want to hecome
a chemist, and perhaps a fimous one some day, you wlil
not walt until tomorrow to find out how to go about fI,
MAIL the coupon below today. There i no charge and
no further oblgation. You wili be shinply  usking us to
wrlte you uybout something that You want té know.

MORE AROUT

DR e e DN (RS

Chemical Institute of New York, ine. |

Dept. RC.1230

19 Park Place, New York, N. Y. |
Please send me at once, without any obligation on |

my part. your Free ltook ““Opportunities for Chem-
sta.” and tuH partfeulars ahnut the l-:xperlmomall

Equfpment given 1o e¥ery student.

NAME oo et s ;
ADDRESS ... Ipes R i
CIT Y wretromse s Bt a e S Nk sy aikies . :

P —— — — —— ——— t—
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Hotel Directory of the Radio Trade

The hotels on this and the following

& @ Dpades are patronized by the Radio & &

Trade. Make them your headquarters.

‘\m_. e o S—_— ;
s . |
i ] i /
[/
#3.00 .. 3 sS00
Per Day =y Rooms

and Up 800 Baths

Old Fashioned Hospitality
in a Modern Setting

In the Grand Central Section, 10 minutes

from Penn. Station, ncar Times Square,

Fifth Avenue shops and important com-
mercial centres and theatres.

Radio in Every Room

Single Rooms $3 to $3 per day
Double Rooms $4 to $6 per day

S. Gregory Taylor, President Oscar W. Richards, Manager

HOTELMONTCLAIR

NEW YORK CITY

Chicago’s Newest Hote

Telephone: Superior

Service Ultra Mode

The 8¢. Clair
500 Rooms—$2.50 up

Hotel
Eastgate

Ontario Street, one block

ichi Free Garage

East of_ .Mlchlgan _ it
Excellent cuisine, and service
perfect to the smallest detail

Just a Step from the Loop The Eas

NO INCREASE
IN RATES

Beautiful Dining Room - Coffee Shop -

300 Rooms—%$2.50 up

-—————

S ——————— e e s |

ls

St. Clair

Hotel %

Ohio and St. Clair Streets

4660

teate

) Sy
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Short-Wave Notes

AIGON, Indo-China, is well known to

short-wave listeners by reason of its
radio-telephone service to Paris and, more
lately, a high-power hroadeast stution, which
was inaugurated on July 18 with a pro-
wram {ransmitted from Paris, under the
auspices of the 1"rench govermuent.

The violence of static in tropical coun-
tries has led to the selection of short wave-
lengths for cven local Droadeast stations,
notwithstanding the difiiculty oceasioned by
the skip-distance for reception outside the
local arvea. ‘e Saigon transmilter was
therefore designed for work between 40
and 90 meters, to give it a greater service
area than would be available on shorter
waves: and transmissions were begun on
19 meters.  ‘Ihe station is of 10 kilowatts
power, and has heen heard plainly in the
L nited States.

P11, onc of the world's best-known short-
wave broadeasters, has discontinued this
work beeause of the troubles (political and
religious in their noture, it is hinted) which
arve at the present time aflecting Dutch
broadeasting. A general chorus of protests
from listeners all over the world was the
response to this announecment.

1PC.J, the old standby of American short-
wave listeners, has installed new aerial
equipment, and is conducting tests to de-
termine the relative cfliciency of the older
wnd newer antennas. On Wednesdays from
1L s to 3 pan, and on ‘Thursdays and
Fridievs from 1 to 3, these are used alter-
nately for half-heur periods; and reports
from distant listeners, as to relative signal
strengths, are solicited.

Belgrade, Jugoslavia, is working on 30
meters from 3 to 4 p.n. Mondays.

I'he success of the programs from G3SW,
Chelmsford, England, in reaching  British
colonies with programs from London hus
led to an inercasing demand for “Impire
programs™; and it is planned by the British
government  to expend  over $100,000 in
making this service wore extensive during
the coming year. A special transmitter will
he crected.

Among the latest extensions of radiophone

| service were a conversation between pas-

sengers on the German liner Cap Arcona,
ontward bound in the North Sea, and others
on an express train between Berlin and
Hamburg, ‘The reception from the steam-
ship's transitter was put on land lines at
Cuxhaven, Gernumny, and from there the
message  went  throngh  the  long-distance
telephone serviee nntil it was put on “wired
radio” lines parvalleling the railroad tracks:
whenee it was picked up by a receiver
aboard the train

Another world-spanning conversation, over
commercial lines, was put through from
New York to Svdney, Australia, by the
lines of the A. T. & I and the British
and Australian postofices. The first radio
relay was from [Lawrenceville, N. J., to
Baldock, Fngland: and after the message
had passed through the Lendon postottice
central, it was put on the beam trans-
mitter at Rughy. The distanee covered ex-
ceeds 15,000 miles, over this route. At the
Anstralian end the message wus finally put
on a loud speaker, in the banquet room of

| a hotel.

L
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The German police, savs a recent press
dispatch, have heen asked by the American
authorities to locate a short-wave receiver
used to pick up transatlantic messages for
the purpose of obtaining information for use
on the stock exchanges. It may be remarked
liere, again, that radio business ig hy
statutes, if not hy electrical laws, protected
against euvesdropping; and that it is un-
lawful to use any private information ob-
tained from any message for the benefit of
the unauthorized receiver or his associates.
While long-distanee telephone n1essages are
heard by many listeners, it is seldom indeed
that anything of a business nature would be
understood by the ordinarvy fun; but even
an unlicensed listener is allowed to divulge
only matter which is broadenst, or direeted
(as in tests) to the listening fraternity.

Amateurs in Germany, it is announced,
can no longer work singly. To reduce the
number of transmitters, and relieve the
wavebands of jamuning, ticenses will be
granted only to clubs or associations.

The “WAC” is well known to transmitting
“hams” as signifving “Worked All Con-
tinents” This is a little more difticult, now
that Antarctica has been left to the pen-
guins; but five continents are usually
enough. However, not to be outdone, the
British radio society now issues a “WDBE”
certificale to those who have established
two-way communication with a British trans-
mitter in each continent. The letters, it
will be seen, stand for “Worked British
LEmpire”

Television News

(Continued from page 349)

stations, as well as the technical staff of
the Commission, witl be pleased to have re-
ports from experimenters. Interference, in
television, may be expected to produce geo-
metrical black patterns in the background
of a received image, if it is due to a regular
transmission interfering with the desired
station.  This would distinguish it from other
foris of local interference.

The Columbia Broadeasting Co, has ap-
plied for a license for a 5000-watt transmit-
ter for its New York studio. Proposed
transmissions will be 60-line, 72 units wide,
20-frame, like those of the N. B. C.

POWER RATING OF EUROPEAN
STATIONS TO BE LOWERED
FTER much debate, a method of rating
broadeast transmitters by the power

actually radiated from the aerial has been set
up as the international standard in En rope,
Heretofore it has heen impossible to com-
pare the Furopean hroadeasters in a pub-
lished table, hecause some rate themselves
according to the entire power drawn from
the sources of supply, sometimes more than
ten times the actual radiation. Hitherto,
a conservative rating has heen econsidered
that of the power of the carrier current de-
livered to the aerial. The result will be,
presumably, a scaling down of the rating of
the European hroadeasters, some of which
have becn listed between 60 and 120 Kilo-
watts, to below the American maximum of

50 kw.
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HOTEL DIRECTORY OF
THE RADIO TRADE

42°-43¢ Streets West of Broadway
A New and Better Hotel for Times Square

Not alone new in construcuon and
equipment, but hew in conception of H

service and comfort o its guests, Die
recced by S. Gregory Taylor, who has
made such enviable successes of the
Horels Manictair and Buckingham.

wilh 1ub and showar
$3, 54 and s5

Double Rooms
wilh vb and thower

LY ] $
4’ 5 and 6
A few terraced rooms and suites,

exceptionally large closets, on
an autractive monthly basis.

RADIO IN EVERY ROOM
Entrances on 42nd and 43¢d Ses. ﬁ

CENTRAL UNION BUS TERMINAL

LOCATED IN THE DIXIE HOTEL gUS CONNECTIONS FOR ALL POINTS IN THE UNITED 5TATES

Single Rooms A

e Peloedere

ﬂ FORTY EIGHTH STREET

WEST of BROADWAY

;/%”u) 0/0/’/0\

Resident and Transient

450 OUTSIDE ROOMS
Each With Bath and Shower
Serving Pantry

33 to 36 PER DAY

Special Weekly or
Monthly Rates

D. M. PEPPER
MANAGING DIRECTCOR

An announcement on page 326 will be of interest to every reader
of RADIO-CRAFT. The few minutes spent in reading this will
be well worth your time.
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SKINDER VIKEN

Transmitter- Microphone-
Amplifier Units

A FEW USES FOR THESE UNITS

~LOUD SPEAKCR
RETRANSMISSION =

et

PIONOGAMN muSK AT A
onTANCE

e

w/h‘ou
BATYLAY
,..p..lm \
TO mEADLE Y prcuve®
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M TR = AMPLIFIER =

~GAID LEAK-

~RADIO AMPLIFIER~
e

—t—

g

~TALKING LIGHT=

-COOE PRACTICING DEVICE~
LBk e

HUNDREDS OF USES FOR THE
EXPERIMENTER:

RAD!O AMPLIFIER PHONOGRAPH AMPLIFIER
DETECTAPHONE TELEPHONE AMPLIFIER
STETHOSCOPE LOUD SPEAKER AMPLIFIER
MICROPHONE GRYSTAL SET AMPLIFIER

CR
WE PAY $500 IN CASH

for every new use developed for this unit
and aceepted and published by us.

95¢ EACH Two for $1.75
12.PAGE INSTRUCTION BOOKLET

containing suguestions and diagrams for innumerable
uses, furnished with each unit.

EVERY AMATEUR SHOULD HAVE TWO OR THREE
OF THESE AMPLIFIERS IN H1S LABORATORY

SEND NO MONEY

When the postman delivers your order you pay him
for whatever you have ordered, plus a few cents
postage.
PRESS GUILD, inc,
16 Murray St., New York, N. Y,

Please mall me at once as many of the following ltems

ag I havo Indleated
L. Skinderviken Transmitter Units at 95¢c. for 1; $L.75

for 2: $2.50 for 3; $3.20 for 4.
the mostman the cost of the

When dellvered T will pay
ftems specified plus postage.

Name
Address ...
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Letters from Radio Craftsmen

(Continued from page 355)

the time; but 1 have a great love for ex-
perimental work with radio sets. I wonld
greatly appreciate any *junk” and dis-
carded rvadio parts that other readers would
be willing to send me.
H. I'. Crawsox,
811 Fifth Street, N. W,
Winter {laven, Florida.
A SET WITHOUT A COIL
Editer, Rano-Crarrs

Some weeks ago with an aerial strung in
the attic, and a Foote fixed (erystal) de-
tector across my phones, between aerial and
ground, 1 heard two locals, WHK and
WHAM; WWO (the Cleveland Airport) ;
and code—all at the same tine. But to-
night 1 have beaten this. With a tinsel
cord and jackknife blade contact across the
phones—no coil or condenser—I heard one
of the local stations and WWQ, whose an-
nounecer 1 heard plainly, It is very noisy
here. 'This scems to go the Rev. Mr. Wells,
whose “irreducible minimum” is pictured in
vour September Kinks page, onc hetter.

Ricuanwn A. Belrn,
1957 West 100th Street,
Cleveland, Ohio.
(Iductance is, of course, introduced into
the circuit by the phones. Jiditor.)
FREQUENCY-CHANGING
EXPERIMENTS
Lditor, Ranio-Crapr:

I was much interested in the short-wave
converler designed by Mr. Watson Brown
and deseribed in the September issne of
yvour magazine so I made it up and tried it
out on a Silver-Marshall #No. 307 sereen-
grid tube set.

For the tuning coils 1 used a set of Dres-
ner short-wave plug-in coils, whieh had been
used in an ordinary short-wave set and
which T had found guite satistactory; but
they did not work on Mr. Brown's hook-up.
1 was not even suceessful in tuning in a
code signal; so 1 concluded that it was
uscless to continue experimenting with it
any further,

The idea occurred to me, then, to nse a
second coil as an oscillator or frequency-
changer on the standlard superheterodyne
principle; so 1 set to work and wound a
coil that T thought would be about right.
Within a few minutes, 1 picked up several
stations with tremendous volume by attach-
ing it to the aevial post of the set.

1 found, however, that it was very ditii-
cult to get the two tuning dials in proper
relation to one another; so, as a further
experiment, 1 took out the first (tuning)
coil and used the oscillator coil only. This
affected, of course, the tuning by about 15
degrees on the dial: but no difference could
be discerned, as regards the strength of the
signal.  ‘I'he most outstanding feature in
this arrangement is the faet that only one
tuning condenser is used; it is without a
variable condenser to obtain regeneration.

Quite olbiviously, the 27 tube acts as an
oscillator and not as a detector; but it does
not affect the quality of the reproduction,
For tone and other desirable characteristics,
and with the exception of rapid fading and

other short-wave idiosyncrasies, it gives the
equal of ordinary broadeast reception.

I have picked up one foreign station, a
telephonie broadeast from the S.5. lle de
France, and a few American stations, in-
cluding New York, Chicago, Toronto, cte.;
besides a counsiderable number of code sig-
nals. ‘Fhis is better than 1 have ever been
able to obtain previonsly after many previ-
ous attempts with adapters, converters, ete.;
and although it is a little early to form any
definite  opinion of it, the results are
promising.

1t has oeenrred to me that there are hun-
dreds of radio set owners looking for some-
thing of this kind. Mast of the time the
static interference, especially in this city, is
so that out-of-town programs are impossible
until late in the cvenings but 1 tind that this
converter eliminates most of it, so that pro-
grams can he listened to with cnjoyvment
that wonld e inipossible on the long waves.

I'his method, howcever, has its limitations
amcl, so far, 1 have been unable to obtain
signals below 40 eters; probably because
tube <oes not oscillate freely at high
frequencies.  Sometimes stations from 48
to 52 weters can be received with  tre-
mendous volume, especially W3XAL.  Ama-
teurs operating on higher wave lengths also
come in quite often, It that is all T have
heen able to get. This, however, is a step
in the right direction and 1 would like lo
see other data published on this subject.

Mr. Hatry, apparently, favors D.C. for
short-wave receplion. I have iniilt short-
wave scts that operated perfeetly by means
of rectified curvent, using a Silver-Marshall
“B* ecliminator, and with very little AC.
b and therefore 1 think most of what
has been written on this subject is pure
nonsense. 1 also used the converter sug-
gested by Mr. Brown in eonjunction with
4 YT eliminator for plate eurrvent, and ob-
tained better results than with batteries;
although batteries are quite satisfactory.

I would suggest that Mr, Hatry give somne
suggestions on building a converter that
used in conjunetion with a broadeast
receiver. lle sugpests nsing as the inter-
mediate  frequency 1550 kilocycles, which
is not far away trom the ordinary broad-~
cast hand,  Mr. Brown suggests 900 kilo-
cyveles which, 1 think, is more suitable for
average requirements.

Having the necessary data for designing
a frequeney-converter, lhased on the super-
heteradyne prineiple, it would then be at
the experimenter’s option whether he ran
the converted frequency through his Drrond-
cast set or built a complete short-wave re-
ceiver. The tormer is, no doubt, the ideal
method and appeals to most.

Old-style receiving sets can he picked up
cheaply almost anywhere. 1f, by adding a
frequency-changer to them along the lines
snggested, they conld  be converted into
short-wave reccivers, it seems to me to be
an easy solution to a smnewhat diftienlt and
cxpensive problem and therefore more in-
teresting from a practical standpoint.

J. Maoss,
4519 Mayfair Avenue,
Montreal, Canada.
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(As will he seen, this issue of lamo-Cuarr
contains additional material on this inter-
esting subject. Mr. Hatry explains why,
in desigming a short-wave receiver, he finds
1550 kiloeycles to he the hest intermediate
frequeney.  As for the converters, thev must
operite on some  intermediate frequency
available in a hroadeast reeeiver, and best
suited to reception with the particnlar set
and location.  Several readers find diffienlt;
on low waves with an electrie sel and a con-
verter using "27 tubes,  Some makes of these
tubes, as explained in previous articles on
frequency-converters, do not oscillate prop-
erly at the low wavelengths, for whiel they
were not designed; their plates are niade of
wire mesh. A 27 will plate of sheet
metal should he used, for best results—
ditor.)

RADIO AND X.RAYS

RADIO tube and an X-ray tube both

generate “eathode ravs” connnonly
called “plate current” in the former.  In
the X-ray tube, 1he very high voltages pro-
dueed strike out from a metallie “target”
waves of extremely short length, the pene-
tration of which, through ordinarily apague
substances, is considerable,

A German transmitting amateur, SiLYS
Radivzelt (Vienna), was impressed by the
appearance of spots on the metallic inner
coating of his tube, and was fed to suspect
that X-rays niight be the eause. ¢ found
that an exposure of a photographic plate
to the tube produeed results  similar to
those of X-vavs; and a Huorescent sercen
(harium-platinun evanide)  showed slight
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Aashes.  In addition to this, an electroseope
hrought near the tube was discharged; in
dicating that radiation wasg produeing ioniza
tion of the air within it. The Austrian
Mmagazine suggests this ns an interesting
field for experiment.

The question nay bhe raised, whether the
radiation thus produced is in the order af
what are known us X rays; or merely of
ultra-violet light, whicl, though invisible, i
of much longer wavelength?  The velocity
of the electrons in a radie tube. under or-
dinary vollages, is much less than in an
X-ray tube. However, the field for work,
even with ordinary tubes, is open to the
inquiring  experimenter who has phote-
graphic cquipent.

TOO MUCH “0ZONE"?

ROM Buenos Aires comes a report of i

new occupational hazard which, it cor
reetly founded, is worthy of eonsideration.
One of the operators of a large broadeast
station there developed heart trouble; whieh
the physicians were inelined to ascribe to
working in the niidst of igh-power, high-
frequency fields, Sr., Segundo P. 1. Acuna,
a radio enginecer and editor, in describing

the case, attributes it, nnt to the current |

(whieh, at broadeast wavelengths, secius to
have no physiological effect) but to the in-
halation continually of ionized air, which
has its effeet indirectly through the lungs
of & person ln'(-;lrhing it. Sueh a hazard,
ol course, would be removed by proper ven-
tilation, and it would not he experienced,
in any event, around g lo\\'-power frans-
mitter.

Remote Control Tuning

(Continved from Pge 356)

extension shaft riade of Yi-inch brass tubing
was placed on the baeks of two of them.
This was accomplished by taking out the
screw holding the switel lever, and replic-
ingr it with longer screw over whieh the
bushing Lad been slipped.  Each switch was
nounted upon a gmall piece of bakelite.
The switches were then connected in tandem
with insulated condenser conplings; after
which the thiree pieces of hakelite were se-
curely  fastened together  with  ynachine
serews and fiber tnbing, This assembly wag
mounted hehind the punel, through which
the shuft of gne switeh extended.  When the
dial on this shaft is turned, the three

Fig. 2

The vegular condensers are 3 and 4: the adjnst.

ables, shown at 6. are selected by the triple
sweiteh 5-5.5.  The regular dial lights are 7
the new ones 8 (arranged a5 at B

swilches operate in unison, They are not,
however, connected elect ricitlly.

Six 3 -inch holes were drilled in the panel,
and o pilot-light  socket monnted  behind
cich of them. A shield wag placed between
adjacent windows, to prevent the light from
shining through more than one, and labe]
holders (secnred at a hardw are store) were
mounted behind each to hold (e station
desiguations. "I'wo “midget” 0005-mf, vari-
able condensers of the ica-dieleetric type
(such as the Pilot “Neutrograd” or the
X-1. “\';lriudcnser") were mounted hehind
cach panel opening. It may e necessary
to have condensers with a lower maximum
capagity  for the shorter wavelength  sta-
tions.  "This can bhe aceomplished by taking
plates out of these condensers, if condensers
with . lower maximum capacity are not
available.

It will be noted that, when the switeh is
in the first position shown on the diagram,
the regular tuning condensers and the (il
lights are connected in the circuit. 'I'he
set can then he tuned in the ordinary man-
ner—an advantage not possessed by nost
swileh-tuned sets T have seen  deseribed.
When the switch is turned to the sccond
position, the first pilot light and jts two
associated condensers are connected in the
circuit; and so on for the other positions.

The eall letters of the stations, whicl; it
is desired to tune by switeh control, are
typed on a piece of white paper, being
written in such g position that, when placed

N
The new AMPERITE for clectric radio
automatically prevents line voltage vari-
ation. AMPERITE improves performance.
Lengthens tube life. It pays to buy and
sell radios equipped for AMPERITE, |n.
stall AMPERITE in the set you now have,

Ask your dealer, or write Dept. RC-12,
giving name and model number of your set.

go® AMPERITE (orporation

L l 56 BROADWAY, NEW VORK &

7 i
 AMPERITE
=7 Self-Adjusting
INE VOLTAGE CONTROL

Everyone interested in RADIO sh.oulgl
have this Catalog. Solid with “Specials”
from cover to cover. Teeming with val-
ues...every item a feature. Alllatestsets
and equipment. Screen Grid, A.C., Hum-
less, all electric sets. .. also battery oper-
ated sets and direct current sets. Dynamic
speakers, beautiful consoles, kits and
parts. Whelesale prices. Astounding sav-
ings. Get this FREE bargain book today
Chicago Salvage Stock Store
509 §. State St. Dept. 542, Chicago

This ¢compact A, C.
receiver in beautiful two.
tone walnut cabinet gives radio
performance of console quality. Produced in the
internationally famous Pilot Radio plant, Full
screen grid and electro dynamic spesker give the
MIDGET outstanding selectivity and sensitivity,
A typical 20th Century value—where Youcan get
everything in radio, short wave kits, Parts, tubes,
accessories at lowest prices. The %IDGET, $59.50
tubes $16 extra, sent postpaid on receipt o

= $18.75, balance C.O.0. plos
transportation charges,

20+ CENTURY
AIL ORDER (ORP

coeg? | 202 W. Jackson, Chicago, f11.
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1 245 power tuhe, single dlal, tremendous valume,
Compact, Flis any ear. Wao guarantee tpis sel to
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Eliminator, Ione Dry with 280 tube. 180 volts,
whll operate up to ten tupe set. fully guaranteed. . 6.75
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4240 Lincoin Ave, Dept. M-i§ Chlcago
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TRUSS USERS

STUART'S ADHESIF PLAPAO-PADS are patentably
different tweing mechanico-chemico applicators —
made self-adhesive purpesely 1o keep the muscie-
tonie called 'PLAPAOY econtimously applied to the
affected parts, and to minimize danger of slinping
1 painful frietion. The fabric is soft as velvet, and
beinyg adhesive—

—clings , —without
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e buckles or
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body— springs.
Easy to apply, com-
paratively inexpensive and comfortable.
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moniale from muany _different countries _report
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in the label holder, they are visible through
the opening in the panel. In typing these,

| if the face of a piece of carbon paper is

|

]

placed against the reverse side of the paper,
it will inake an imprint that will show more
clearly. Two pieees of celluloid and i piece
of thin colored paper (a difterent color for
cach station) are cut to the proper size for
the label holder, and assembled as follows:
fiest, celluloid; next, the typewritten desig-
palion slip; next, the coloved, paper; and
last, the second piece of celluloid.  The col-
ored paper is not visible unless a station
is heing received; then, it appears as if a
colored pilot light was being used. Tissue
puper or any thin paper ol the proper
colors will do. (See Iig. B.)

We are now ready to tune in a station.
The switeh is thrown te the first position
and the station selected in the ordinary
manner. ‘T'he switeh is then turned until the
call letters of the Station we are reveiving
lights up. ‘The semi-variable condensers are
then adjusted until the sume program is
heard. It may be necessary to adjust these
condensers again after a few hours; but
the second adjustment should prove per-
manent.

A SIMPLE REMOTE-CONTROL

SWITCH
By H. Edwin Kaltwasser

HE writer has not as vel seen a prac-

tieal remote-control switeh for tarning
a set on and off from as many places as
desired. Mence, the following idea. 1Us
simple and it works.

A solenoid was made as follows: two wash-

| ers, (Fig. A) 1 inch in diameter were cut

»
\

from scrap bakelite with a cireular cutter.
'T'he center holes were made just large
enough to he forced over a piece of brass
fubing (Note: brass tubing must he used.)
,-ineh inside diameter and 21, inches long.
One washer was provided with two small
lioles for flexible leads. Wax paper was
then wrapped around the brass tuhe, and
over this 11, ounces of No. 32 enauneled
wire was wound at random, the ends being

SOLENOID .~
BAKELITE WASHER — \l"— e —"i

T0 BRASS STRIP \ [~ i 8
SWITCH ] e BN
WIRES | -¢ - i
ON SET) F ?
I el A —"0/BRASS
B SCREW PiPE STRAP TUBE ./"
1.0,
~ ~B- "
SCREW
PLUNGER e
REMOTE
0
' SWITCH'
ELECTROLIER 0
l BUTTON AC OR DC

The magnet shown above may be used to oper-

ate a Spring switch, of the type wwhich turns

ua lamp on and off by sueeessive pulls. It thies

makes 4 conpenicnt remote control for an
electric set.

soldered lo flexible leads. Heavy paper wids
wrapped over the wire for a covering. 5o
much for the solenoid.

The plunger was made from a 4-inch iron
nail which happened to be a trifle less than
y,-inch in diameter, cut to 21, inches in
length. On one ¢nd wa$ soldered a small
hook. made of a thin nail (Fig B).

Fignre A shows an “Flectrolier™ or can-
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CLASSIFIED ADVERTISEMENTS

Advertisements in this section are inserted

at the cost of ten cénts per word for
each insertion—name, initial and address
cach ecount as one word. Cash should

accompany all classitied | advertisements
unless placed by a recognized advertsing
agency. No less than ten words are

accepted.  Advertising  for the January
1931 issue should be received not later
than November 7th.

) i DETECﬁT;VES -
DETECTIVES Earn Big Money. Excellent oppor-
tunity. _Experience unnecessary. Particulars
Free. Write, George Wagner, 2190B Broadway,

INSTRUCTION

EARN TATTOOING. Instruction catalog, dime.
Miller, X431 Main, Norfolk, Virginia.

INVENTIONS

{RVENTIONS COMMERCIALIZED, Patented or

unpatented,  Write Adam Fisher Mfg. Co.,, 574
Enright, St. Louis, Missouri.
MISCELLANEOUS

LOCATING BURIED TREASURE by radio of-
fers you pleasnre and profit.  Unbelievable sue-
cess.  lrascinating. Details for Red Stamp. Ex-
change, llox &7, El Monte, California.

__ PERSONAL
WOULD YOU MARRY? Your plan—we win—
you win—thousands happy clients—well-to-do
members everywhere, lu.fnrmation lain sealed
envelope. The Circle, Middletown, ndiana.

B - RADIO

SERVICE MEN, ATTENTION Speakers re-
wound, magnetized. repaired $2.00 to $2.75. Com-
plete Power Pack Servtc:—fransformers rewound,
condenser blocks repaired, resistors, duplicated.
Guaranteed. Clark Brothers Radio Co., Albia,
Towa.

GET MORE DISTANT STATIONS — New _ fre-
quency selector—guaranteed—$1.00 postpaid. Noel,
1502 Pittston, Scranton, Penna.

| POWER TR_ANSI"ORMEI(-S, speakers, condenser-

blocks repaired. Radio frequency chokes, 20cy
Erie Anander, Manchester Road, Jamestown,
New York.

p SONG l_’OEMJNRITEI_{S B

SONG TOEM WRITERS— Real” proposition.

Hibbeler, DI153X, 2104 Keystone, Chicago.

SONG WRITERS

v son acoymenony| Advance Royalty Payments,

€
v ‘mu(mg PICTURES| New Talking-Pictare Song reqnirements,
4 S etc., fully explained in our Free instruc-
tive book. Writers of Words or Music
B for songs may submit their work for free
examination and advice. Past ex+
perience nnnecessary. We Tevise, Compote,
arrange music and secure Copyrights.
Our modern method guarantees approval.
Write Today—Newcomer Asociates.
1678B Broadway, New York, N. Y.

MmMDN 4ZM XOO!

Banish the eraving for tobaceg ns
thousands have. Make yourself freat
and hupﬁy with Tobaceo Redecmer.
Notasubstitute, not habit forming.
Write for free booklet telling of in-
juriouseffectof tobaeco and depend-~
able, easy way to relieve
the craving many menhave.| FREE
Newell Pharmacal Co.| pogK
Dept.92g Clayton, Mo.

utdoor Jobs

Gel Forest Ttanger. Park Ranger or Game Protector jobs
$140-3200 montl; vacalion; steaddy jobs; patrol forests and.
parks: protect game. Qualify now. Write for full details.

DELMAR INSTITUTE Dent. B-39 DENVER, COLO.

ToAny Suitt

Doubls the life of yo
cont and vest with ‘correctly
matched pants, 100.000 Datterns.

Every palr hand taiiored to your measurd;
ne “‘readymades.’” Our mateh sent FREE for
your O. K. before npants are made. Flt
guaranteed. Send plece of eloth or vest today.
SUPERIOR MATCH PANTS COMPANY
115 So. Dearborn Street, Dept. 381, Chicago

B
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opy switeh, obtainable in any clectrical
supply store.  (Iirst pull closes circuit; re-
sets autornatically by spring; second pull
opens circuit.) 'Fhe short chain was re-
moved and the hole threaded for an 8-32
brass machine-serew, 1 inch long.  Another
stuall ook was solderced into the slot on the
head of this serew.  These hooks were
Joined by a piece of hrass strip, 1 inch long
and Yg-inch wide, with a small hole on each
end. A monnting bracket was then fastened
under the large knurled nut on switel,
‘The entire apparatus was attached to o
small board, and a woog-screw was provided
(Fig. \) as a stop to prevent the plunger
from coming out of the solenoid; which was
mounted with & pipe strap and ad justed

RADIO-CRAFT

for the proper plunger stroke. The conf
pleted control was then mounted in the
radio cubinet.

Next, the switeh on the radio set was
removed and replaced with a midget push
button, which was wired to the same line
as the remote huttons (Fig. C). 'T'he wires
removed frour the set switeh were conneeted
to the “Llectrolier” switeh,

A remote button may he placed in
roon; only two wires are necessary for
number of buttons.

The operation is simple. Press any but-
ton once, and the set s turned on; press
any hutton again, and the set is turned off.

The entire cost ot building this control
(except for the buctons) was less than $1.00,

any
any

Radio-Craft Kinks

(Contivued from page 357)

transformer of an old Philco trickle charger
as the filament snpply unit for a type "15
power tube. Nuturally, any tube having a
2Ye-voll tilament may be heated in the same
mianner; and, by changing the number of
sccondary turns, a 1Y,- or 5-volt filaent.

The case is removed from the transformer
and the laminations pulled ont. The second-
ary windings are then removed, and the core
rewound with No. 16 8.C.C. wire. (As dit-
ferent makes of transformers vary in wat-
tage output it is difficult to state the exuct
number of turns to be wound.)

A simple test of corrcet mmmber of gec-
onciry turns is as follows: iter winding
what is thought to le the correct number
of turns for the secondary, (perhaps 10 to
15 turns, for a 2Y,-volt winding: other sizes
in the roughly approximate ratio of 5 turns
per volt), replace the Iaminations and con-
nect the transtormer primary to the 110-
volt A.C, line. Now, conneet an A.C. volt-
meter across the new secondary, and note
the output.

If an A.C. voltineler is not available, an
old "99-tvpe tube may be hrought into serv-
ice as a visual indieator of the approximate
outpnt of the supposed 2l-volt secondary,
If it glows dull red when shinted aCTOSS
the sceondary leads, add turns; if very
bright, remove turns, The ’45 tube filament
burns with a dull red glow on 215 volts.

Before conneeting the transformer  into
the operating circuit, check both primary
and secondary for shorts and, more particu-
larly, grounds to cach other and to the

core. The latter should be insulated from
the secondaries and grounded.

‘Three of the stages, winding the second-
ary, replacing the Luninations, and the fin-
ished assembly, are illustrated in Figs. A
and B.

THE PERSONAL TONE CONTROL
By Louis Rick

HE idea of tone control is so old it

has whiskers; but, like most hewhiskered
gentry, it has & wiodern descendint. In
this instance, we find the radio sets of to-
day are equipped with a tinhre-modifying
arrangement in which the central position
of the control knob corresponds to the nor-
mal quality output of the receiver; while
moving the knob to left or right accentu-
ates cither the bass or treble.

Serviee Men mayv introduce this imodern
twist (Ii!) into the older reccivers by fol-
lowing the schematic circnits shown in Fig.

1 (A, recommended cirenit for scts having

the output push-pull; B, connections to
single power tube.

Condensers and R.F. choke made into a
unit (as at C) wav he mounted directly
on the output transformer; the potentiom-
cter P heing placed where most convenient.

A final and “commercial”  touch is ob-
tained by placing a piece of white cellu-
loid, marked with India ink, underneath the
potentiometer arm, as shown at D.

The result is a modern and alniost unbeat-
able tone control.

A new radle INrill for you! Listen In MRECT to Lon-
don, Paris, Herlin, Nuenos Aires and other broadeasting
statlons throughout the aworld vla short waves. Enjoy
unique forelgn progratns from strange lands. Your ordinary
Tecelver cannot tune In Ihese low wave stallons. WORLD-
WIDE RECEIVER gets 11 to 550 meler stations wllh sur-
prising clarity, SEND NO MONEY! Just write your
name and address on a bosieard and ask us to send you
Ihls wonderful guaranteed short wave sel. Pay postman
$6.45 plus a smalt detivery eharge. Al orders West of the
Rockles must be accompanled by $1.00 deposit, Forelgn
countries must remit in full, Wrlie today!

CHAS. HOODWIN co.
4240 Lincoln Ave., Dept. M-150, CHICAGO

SPECIALS

WESTERN ELECTRIC HAND MICROPHONES
| I Switeh in hawile. Very sensitive. Just the thing
' E)DhrJLt‘}mt llome Broudeaster, ete.  Brand new

$3.95

RCA 7-Mfd. 650-Volt D.C. Working Filter Con-

I thnsers.  Metal  cased. Replacement in  No.
| 104 Speaker $2.50
FARADON CONDENSER BLOCKS. 1151l

| 1,000-Volt .nd 2-Mfil. 600-Volt D.C. Working.

Fine for Pilter Packs, etc. .$1.45
i 1 RCA Output or 3:1 \udie Transformers.  9gg.
| Each. Four for. $3.00

SEND FOR OQOUR
| NEW BARGAIN BULLETIN!!

HARRISON RADIO CO.
189 Frankiin St. Dept. R N. V. City

U'p-1o-the-minuts
at  hovest

offerings
wholesale Drfces.

Intludes newesl Tune Oem-
trol. Sereen Qrid Superhetera-
dyne, llzldlo-l’llcmnunmh com-
inations. short wase recelvers,
automobile radtes, pybife nd-
dress.  Alractive  walnut con=
soles and latest accessorles, Parls
and kfts. Don't buy untll you
see_our big catalog.

I Western Radio Mfg.Co.
I

128 W.Lahe St. CHICAGO

STUYVESANT ELECTRIC C0.
53 Walker Street - New York

Write for

FREE CATALOGUE

ON LATEST RADIO BUYS

POWER TURES

POWER, TUBE
/

OUTPUT
TRANSFORMER

/,

REPRODUCER

P
Bt
8s ——
ST
= P P
e CELLULOID £y
-A- GND, -D-  porentiomETER KNOB
Fig. 4

The cxperimenter

who wishes to build his own tone control

will find a handy method here; the

deviee is casily made and easily connceted.

Beautiful silver dip finish, 57 9 x

67, SLB9; 107 « 67 x 77, 4325 we

make any size to order.

4% % 47 X 57 knockdown coil shield

ke picture on left), §1.00,

25 Sprague Midget Cond.. 59¢: 7-Plate
Il Midaet Cond., 50c: 4 and 5-prong plug-
in eoil forms grooved for wire, 45¢; drum
dial drive tab'e by foot or mile. I'nelude
sufticient postage for shipment.

.~ BLAN, The Radio Man, Inc.
89T Cartlandt St.., New York, N. Y.

MICROPHONES

For Transmitters — P. A,
Systems and Recording,
also cables. accessories and
repairs.  Cataleg just out,
UNIVERSAL MICRO-
PHONE CO., LTD.
Inglewood, California
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ncrease Your Earning Power

Whatever vour job, you avill find in EVERY-
DAY MECHANICS labor-saving kinks
which will help you to get more work done
in less time and will bring you recognitiéa
from your employers. 1f you do machine
shop work of any kind, auto repairing, sheet
metal work, electrical work, farming, con-
crete work, carpentering, tool making,
poultry raising, painting, plumbing, masonry,
building, glass work, welding, or general
repairing, a vearly subscription to EVERY-
DAY MECHANICS will pay for itself a
thousand times oOver.

1 5C The Copy

\DECEMBER

iiw EV ERVWDAY

175 [LLUSTRATIONS

o, LATESY IRVEMTIONT, & arwe KINKE,
Exremmpniy, FORMULAS, TAY.
WO AND METAL CRASTS. RADID KINKS.

On All Newsstands
Make Money in Your Spare Time

Hundreds and thousands of amateur mechanics
and spare-time workers are making $10 to $100
a week EXTRA MONEY by servicing vacunm
cleaners and washing machines; repairing auto-
mobiles; mapufacturing book-ends, lamp-shades.
tool chests, chairs, tables, unique ornaments,
concrete articles, photo frames, flower boxes,
gliders, and innumerahle products in everyday
B EVERYDAY MECHANICS teaches you
HOW to turn your spare time into MONEY

Contents

SPACE DOES NOT PERMIT_US TO PRINT
ALL THE FEATURES IN THE CURRENT
ISSUE OF EVERYDAY MECHANICS. But the
following titles will give Kou some indication of
the interesting and valuable contents: .

Auntomobiles, Aviation, Chemistry, Construction
\Work, Electricity, Magic, Metal Work, Radio.
I’hotography, Shop Work, Woodworking and new

devices.
A Special Offer

In order that You may not miss any of the splendid fea-
tures now appearing in EVERYDAY MECHANICS and
oppertunities for making toney from the uninue “tips™
that are publisned In evelﬁ Issue, the publishers will send
tnis valuable magazine 1RECTLY To YOUR HOME
every month at @ reduction of ONE-THIRD off the usual
<ubseriptlon price.  But to take adrantake of this offer
you must aet qulckly. Tear out_ the coupon below and
mail M today. YOUR FIRST CoOry_OF EVERYDAY
MECHANICS WILL BE S8ENT YOU #Y RETURN MAIL.

Mail Coupon Today

EVERYDAY MECHANICS PUB., Inc,
96-98 Park Place, New York, N. Y RC-12

Prase sush my first copy of EVERYDAY MECHANICS.
1 enclose

i )} $1.00 for one year's subseription
) 1.90 for two years’ subscription
{ ) 2.70 for threc years®

(Check onc of the above)
NAME
ADDRESS
CITY..coavnaens o STATE.....ooven -

NOTE: Tids spectal subscription offer may be withdraw
at” any time.

subscription

e —————
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A New Element in Tube Design

(Continued from page 339)

former's windings. However, by the system
shown n Fig. 1, a counter-voltage trom the
auxiliary electrode may he applied to the
transformer through a separate winding, to
combat resonance; and other ethods of
coupling may he employed as well.

To illustrate the possibilities of circuits
which may be devised with a tube of this
nature, Fig. 2 shows several methods of
coupling, combined in a single receiving set.
The signal is applied through the antenna-
coupler secondary L1 to the tuned circuit
C1-1.2 and, through this, to L3-C2, the tuned
input of V1, the output of which is re-
sistance coupled to the next tube. Any
number of similar R.F. stages may be ap-
plied before the detector. which is shown
as V3. It will be observed that only one
side of the filament circuits is shown; if
they are to be operated by alternating cur-
rent, the connections would be then of the
tvpe of Fig. 3.

(Editor's Note: While Mr. Dalpayrat’s
patent application was filed some time ago,
tubes of the type which he described have
not been put upon the mavket. However,
since that time there has arisen a practice
of applying positive potentials to the fila-
ment heater of the 27 tubes, which causes
to a certain degree the action which he de-
scribes; although the tube was not orig-
inally designed for that purpose. To utitize
the heater circuits, with their alternating
current, for purposes of neutralization, ¢tc.,
is perhaps impractical; but the custom of
building battery sets using 24 and ‘27 tubes,
originated by the demands of automobile

radio, afiords to the ingenious constructor
some opportunity to experiment along the
lines explained in this article. While there
is a high resistance between the cathode and
the heater of such a tube, at normal oper-
ating temperatures when both are emitting
clectrons freely, the path hetween them is
conductive. In Ramo-Crarr for July, 1930,
Mr. Grimes discussed this very point, and
pointed out that, when the heater’s poten-
tial is at about 10 volts, positive, above the
cathode’s, the intervening resistance is about
a megohm; it decreases rapidly as the posi-
tive voltage of the cathode increases. Little
is vet available in published form on this
subject; and it should therefore appeal to
the experimenter.)

THE RECORDED PROGRAM
W]III,E in the United States, ofticial

objection has been expressed to record
reproduction, as not true hroadeasting, no
such sentinient can be found abroad. In
every other country, stations announce their
programs well ahead: and “disques,” “schall-
platten,” ete, fignre liberally in the num-
hers. One the greatest opportunities for
the exploitation of record production here,
however, lies in the chain programs and
the extensive distances, spread through four
time zones. The supply, in advance, of
records to different stations reduces the nced
for wire lines, and it also perwits a national
program to be presented at the most suit-
able hour in each zone. For this purpose,
special care in recording and high-quality
pick-ups are essential.

RADIO-CRAFT'S INFORMATION BUREAV

(Continwed from fage 360)

primarily to deliver high volage D.C. to a small
transmitter. Its receiver capabilities were not de
veloped; although evident.

~1f you are to build it for the purpose mentioned,
however, buy onc of the resistance outfits for re-
ducing the 32 volts of a farm lighting plant to
6 volts. Then introduce sufficient resistance iu
place of the flashlight bulb to pass enough current
to the converter commmtator to build up the re-
quired current consumed by the 8-tube set. (I used
a 4-segment commutator from an old motor for my
purpose and it worked okeyv.)”’

(Q.2) Mr. Wm. F. Jones, Springfield, Ohio.

In eference to the article, * ‘B’ from Storage
‘A in the July, 1930, issue of Rap1o-CRarrT, 1
would like a little more information.

A customer Wwants me to install a public address
system in a “Model T* Ford: He desires an A.C
installation if possible, and wants to use an \Cl
turntable.  Would the generator described operate
an A.C. turntable and amplifier system, using a
150-ampere-hour  batiery connected to the Ford
generator ?

(A.2) Regarding this inquiry we are advised by
Mr. Robbins as follows: I am uot at all sure
that this would supply the phonograph turntable
aud the receiver. Mine was used almost solely
for amateur transmitter operation, and only a very
little on the recciver. It would be a case of tmild
and try.” lowever, it may be mentioned that
larger output will be obtained by changing the size
of the lamp in the socket; as pointed out in the
reply, ahove, to Mr. Snyder.

(Q.3) Mr. John J. Hogan, Medford, Mass.

\While the story on obtaining A.C. through the
use of a storage battery is of great interest to
me, 1 find it difficult to obtain a motor having the
design specified in the article. \What other in-
formation is there available on this unit? I intend
to use this “I* supply to run 2 portable three.
stage amplifier, with a stage of push-pull '45’s.

(A.3) “The motor used in this converter,” states

Mr. Robbins, "was a *“Model 700,” made by the
Knapp Electric Co., Port Chester, N. Y. I he
lieve this converter would meet the conditions men-
tioned; although this is experimental and no prac-
vical data is available.” Although the output of
the converter may be controlled by the size of the
lamp-resistor, care must be taken to use a storage
battery well able to deliver the required current
output without being overloaded, and to keep the
battery well charged.

WHISK “UNIVERSAL” RECEIVER

(100) Mr. Robert Davies, Providence, R. I.

(Q.) In this_article, “The ‘Universal’ Broadcast
Receiver,” by Samuel Whisk, there is no mention
of resistor R10, the grid leak in the input circuit
of V9, the first I.F. stage in the short-wave por-
tion of the set. What is its value?

(A.) R10 is a Durham l-meg. metallized grid
leak. Other values should be transposed to read:
R11, 350 ohms; R12, 3 meg. R13 also is a 500,000-
ohm Durham metallized grid leak.

WATSON BROWN'S 5-W CONVERTER

(101) Mr. Frank D. Smith, Jr., Washington, D. C.

(Q.) After carefully following the directions ap-
pearing in the September, 1930, issue of Rabplo-
CRAFT in the article, *‘Short-Waves on Your Broad-
cast Receiver,” by Watson Brown, I still have been
unable to get the converter lo Operate on the lower
wavelengths; that is, these helow 60 meters or so.
A Zenith "Model 52 is being used as the hroad-
cast receiver. What can he the trouble?

(A.) Mr. Brown has done some more work on
this interesting and effective converter, and his
remarks are worth noting: “Apparently you have
{ailed to connect the set up quite right. I would
suggest that you use a separate filament trans-
former and an Arcturus or Pilot ‘27° tube. It is



“outity

that you have your power
supply and switch not over twelve inches from
the "A’ and ‘G’ posts on the Zenith ‘52" Also
two condensers C5 (of 0.5.mf. capacity) should
be mouuted, one on each side of the filament trans.
former, and the connections run direct.

“Ilave you tried 45 volts on the plate? The
shorter the cable that leads from your set to the
smoking stand, the easier it is to cut out locals.
(I« have no trouble like this—even when lightning
is bad on the broadcast band.) metal chassis
should he nsed. by all means. The use of a 15.
foot aerial might result in considerable improve-
ment in operation of the receiver.

most important, too,

“Since this article was published I have had
a lot of fun with the very instrument pictured.
Using it in conjunction with an Atwater [Cent

‘Model 60’ receiver, ] have picked up the trans-
missions from London, Sydney (Australia), Lolinas
and Oakland (Catlif.), Mexico City, and a ‘raft’
of closer stations: all of them daytime reception
at loud-speaker strength.

It is possible that some of the parts in Mr.
Smith’s completed converter are defective. 'The
“Model 52” Zenith has an unusual input arrange-
inent; the secondary of the first R.F. transformer
is tuned by a variable condenser. as usual; but
the connection Dhetween the grounded side of the
variahle condenser and the ground end of the coil
is made through the primary or antenna winding
(therefore, the primary is in series with the sec-
ondary winding and the chassis ground). This
primary winding is by-passed by a fixed condenser
which is across the tuned secondary circuit.

The acrial connection is optional; hoth a djrect
lcad and a variable capacity coupling to the pri-
mary heing provided, It is possible that changing
the value of the antenna variable condenser would
Tesult in cousiderable improvement, with the con-
verter connected to the “Long Ant.” post. (This
diagram appears on page 320 of the OFFICIAL
Rapto Semvice Men's Manvar.)

As shoewn on page 328 of the same manual, the
*A., K. 60" used with the original converter model
has a regular tapped-primary type of K.F.
transformer.

(Readers might find it of interest to check the
input and output circuits of the converter against
the several means of connecting an adapter shown
in the diagram of the Work-Rite (Walker) *Flexi.
Unit™ illustrated on page 203 of the October-
November, 1930, issue of SiORT-\WWAvE CrasT.)

STATEMENT OF THE OWNERSHIP, MANAGE.
MENT. CIRCULATION, ETC., REQUIRED BY THE
ACT OF CONGRESS OF AUGUST 29, 1912,

Of Radio-Craft, publlshed monthly at Mt Morrls, IIL,
for October 1. 1930.

State of New York | ss.

County of New York |

lefore me. a Notary 1ubii¢ In and for the State and
aforesaid, personaliy appeared Irvlng N. Mane
fielmer, who, havitg been duly sworn according 1o law,
deposes  and says that he Is the business manager of
Radio-Craft and that e following Is. to the bLest
of his knowledge and beilef. a true statement of the
ownershlp, raanagement, cte., of the uforesald publica-
tlon for the date shown In the above caption. required
by the Aet of August 24, 1912, embodied In seetion 111,
Yostal Laws and Regulatlons, to wit:

1. That the names and addresses of the publlsher,
edltor. manaking edltor, and business managers are:
Publisher, Technl-Craft 1'ublishing Corporation, 401 North

Wesley Ave.. Mt Morrls, 1L
Fadltor. Hugo Gernsback, 98 Itark Place, New York Clty.
Managing lditor, R. D. Washburne, 98 Park Place,

New York City.

Business Muanager, Irvlng 8. Manhelwer, 98 Park Place,

New York Clty.

2. That the owners are: -
Techni-Craft 1'ublishing Corporation, 404 North Wesley

Avenue. Mt Monmls, IMN.

Huko Gernshack. U3 I'ark Place, New York Clty,
Ridney Gernshack. 98 ark I'lace. New York City.
D. Manheirer, 98 Park I'lace, New York City,

3. That Ihe known bandholders. mortgages, and other
wecurlty holders owning or holding 1 per cenl. or niore
of twial amount of bonds, mortgsses, or other securltics
are: None.

4. That the two paragraphs next above. Elving  the
names of the owners, stockholders, and security halders,
It any, contain not anly the Ilst of stockliolders and
securlty holiders as they appear ulon the hooks of tho
combany hut alse.  in  cases whére the stockholder or
securfly holder appears upon the hooks of the company
as irustee or in any other fiduelary relation. the namo
of the person or corporatlon for whom such trustee is
acting, Is given: ulse (hat the sald  two paragraphs
<ontaln statements emhraclmg afflant’s full knowledge and
bellef as 10 the clreunmstances and comlitions under whieh
stockholders and seeurity holders who do not anpear upon
the hooks of the comDan¥ as trustees. hold stock and
securitles In a capacity other than that of a bona flde
owner; and this ufflant has no reason to belleve that any
other person, association. or corporaticn hasz any interest
direet or tndlrect I the sald stock, bonds, of other
securliles than as so stated by him,

IRVING 8. MANTIEIMER,

Sworn te and subscribed before me thks JQth day of
October, 1930.
ROZELLA BENNETT, Notary Dublic.
(My commissfon expires March 30, 1931.)

BARGAINS

At the tremendously low prices at which the
merchandise below is offered, every radio
dealer, service man or mechanic¢ shouid
equip himself with stock for future use. Iy
is probable that such low prices will not
prevail for long.

THORDARSON Input

and Interstage Transformers
A Transformer pos-
sessing a ratio of 2
to . Built primari-
Iy for use with 210,
250 and 245 types
of power tubes in
pPush-pull stage.
Size 314x3x33;.
Weight 315 lbs.
List, $12.00

Your Price, $3.95
B.B.L.. GIANT ELECTRIC

Motor Speaker Chassis
Contains a GIANT
Note the
MAGNETS  Sur-
passes all other magnetic
speakers, and most dy.
namics. Every note and
tone in .the musical reg-
isler is faithfully repro-
duced, with no distortion
or rattles. MUSIC AS IT
SHOULD B Equipped
with switeh arrangement
offering choice of 3 im-

pedances to match any

. amplifier output charac.
tcrlshcs—an_ exclusive feature. No field
current required—no rectifiers, Shpg. wt.,

10 1bs.
No. 421.E-2, 9~ DIAPHRAGM. List, $14.00

Your Price, $7.25

ANALYZER and TUBE
TESTER Thls rellable
W eter gelling for
conslderably
less than many
others on the
market meets
the demands of
every servlice
man most efl-
ciettly JIig
sturdy construc.
tion and accu-
racy in testing
voltages, tubes,
Open circuits,
etc., asaures you
satlsfaction and
long wse. Thig
meter is identl.
cal In construe.
tion and re-
sembles  others
which wholesale
from $650 to
3100,

WHAT 1T
DOES FoR
You!
Shows A (. and
] D.C. Fllament

Voltages.
Tests Plate and Grid Voltages (zlso Screen Grid
Voltages)

Indicates I'late Current and Lino Voitage

Shows Open Circuits and Grounds
'lneslts A.C. amlull.(ll. Tubes

113 exceptionally fine meter makes ove sential
test on the radlo set. i s

SONORA CABINET

with Peerless 12-inch
Auditorium Dynamic Speaker

positively the last
word in the most
efficient and power.-
ful reproducer madet
s a fitting com-
Panion, it is housed
in a truly exquisite
deep two-tone walnut
console, of rare beau-
ty and craftsman-
ship! To properly
bafle the ultra-pow-
erful Peerless chas-
sis, a chamber 127
deep, 173 ” wide and
18” high houses same.
Front bafle of %7
thickness! ldeal for
use with the most
powerful public ad-
dress amplifier. NO
RATTLING, NO pIS.
TORTION -— JUST
PERFECT REPRO-
DUCTION!  For that matter it is equally
suited with ordinary sets, employing the
average type of audio amplification systems,
using as low as 20 volts “B” current! Will
work with any sct, regardless of output
characteristics. Overall dimensions: 40"
high, 24" wide, 15" deep. For 110 volt,
50-60 cycle A.C. Shpg. wt.-60 Ibs.
No. 408-A-50, List, $155.00,

DRY ELECTROLYTI
CONDENSERS

\"im

No. 1006

No. 1007-8-9 No. 1003-4-5
Absolutely dry—mount in any position!
SELF HEALING—NEVER BLOW ouUT!
High voltage rating—occupy surprisingly
small space. considering high microfarad
capacity. Much less expensive than paper
diclectrie condensers! Clever mounting facili.
ties. IDEAL FOR REPLACEMENT PUR.
POSES, as well as installation in new Power
packs! 500 volt D.C. PEAK rating.

(Use two of each capacity desired for 250
tube power packs.)

An- YOUR
No. Mfd. odes Dia. Length List PRICE
1003. 1 1 m4" 2147 g5 ..$0.27
1004, 2 1 1 » 2,7 g9 44
1605. 4 1 1w” 2K 1.70 B4
1006. 8 1 136" 414”7 250 1.24
1007. 16 2 3 " 41" 425 2.12
1008. 24 3 3 " 4y" 550 2.75
1009. 32 4 3 # 43" 4350 3.74

COMBINATION “A B.C.” POWER PACK

wi
Bullt with high-grade pars.
Voltages for 5-—226's, 22373 9 -171-A'8, 1—280

105-120 Yolts — 50-60 Cycly
Delivers aver 125 Mills and up to 300 volts B*
power, Tho Power Transformer is desizned to take
carc of a2 D.C. DYNAMIC SPEAKER, tio con-
nectinns belng provided on the pack for same. It
need not be used if not wanted. but may ceme in
handy at some future date.

ED READY FOSR U'SiE Do
upplies “*A,B.C.” .
Price

Now
$6.75

GRENPARK TOOL

All products shipped C.0.D. immediately upon receipt of order,

245 Greenwich Street
New York, N. Y.

CO.

- vrt”

= —— ——————
Jook Lover:

k)OO0 overY,

% Ex-Libris:Book Plates

N ATEST serles of OLD MASTERS book-

< Dlates. reprodueing antique woodewts and

engrasings, Unlqu[e creations for lmnk-lm?ra

who appreclate the unusual. Write for

= DA [0 it rated catalosue aad specimen,

CATALOGUE enclose 10 cents for malling charge.

ISKOR PRESS, INC.. 19 Park Place,
Dept. D-1230, New York, N, Y.

Big Magic Set $1.00

Contains Magic Wand, Obe-
dient Eqg, Marble and Dase
Trick, Pencil and Loop Trick,
Hindu Beads, Danisher, Card
Trick, Complete Instructions
and our 64 page lilustrated
Catalog prepaid %I.()O

SCIENTIFIC NOVELTY Co.
98a Park Place, N. Y. Cily
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Telion Television

ensational

Our previous sales have proven to he such
prices for several months, but the prices are
Therefore. to he sure that your
right time to buy and SAVE considerable money.

As manufacturers of private brand tubes,
the market a tube as good as any already
competitive prices.

Service men, dealers,
unusual sale as ALL TUBES ARE
tubes that are returned within five (5)
ones free of charge.

WARRANTED TO BE

THIS IS YOUR CHANCE TO CASH IN
ON REAL BARGAINS.

Order from this page and note par-
ticularly the following terms:

NO ORDERS ACCEPTED FOR LESS
THAN §5.00.

ALL PRICES ARE F.0.B. NEWARK.

NO REPLACEMENT AFTER FIVE
(5) DAYS.

IT IS NOT NECESSARY TO SEND
FULL AMOUNT OF CASH WITH THE
ORDER AS LONG AS YOUR ORDER IS
ACCOMPANIED BY 209, OF THE
VALUE.

Tube $3.85

of Radio Tubes

The Largest Variety of Tubes in the World!

great successes that we
have decided to continue to sell tubes to the trade at tremendously low
subject to change later.
supply does not run low,

it enables us to place on
on the market far below

radiotricians and jobbers will benefit by this
PERFECT and
days will be exchanged for new

Tubes Shipped Immediately

Sale

NOW is the

THIS Tygg
I
PERFECT n&l{‘ £
oF SCIENT IR

)
‘ T
“ES_E_A_RCH

All tubes <come Im
an attractive carton.

SHIPMENT WILL GO FORWARD TO High Grade (Hi Mu)
pinch Photeelectric  YOU_BY EXPRESS ORt PARCEL POST 201A Type —better
Cell. $3. C.0.D.

vacuum — works and
$0.60

fits in any set.

TYPE ANY QUANTITY E] .
UN A—amplifier of detecior-—stundurd for all purposes . $0.30
ux Taed ag amplitier 1ube for A.C. operatlon... -3 A.C. Adapter Tubes to
Switch Tube $0.60 Uy Used as detector amplifier for A.C. aperatlon 30 t;onvert battery sets
1 U'X-171a—Power oulput awpllfier for A.C. or D.C. operatlon. % amp 30 inte .C. Electric
Switch is used when }:;A“l' --r‘)mnieg rhlan}cmrlln:;.-lus the llils\ o fungsten :lllnmem, Y5 amp .30 sets — furnished for
IN- esigne: or impedance and resistance coupling....... 2 - A .40
:3: ﬂthlbr:enttherbet;;?: UN-120 —Power auplitier used in last stage of nudlo frequency of battery set nslng dry celli.. .40 26, 227, 1714 30.60
4 4 lit l\ 199 ~Detector and amplitier tube. Jong prongs. ... 1 B . 40
as twice normal life.  1'\-199 —Hame characterisiic as 1'N199 only shorl prongs...... 40
With switch on_acts 'V-199 —siandard bage, same characterlsiic as UX199 only 2014 hase.........c.c-. 40
as 171 or 112 Power UX-112 —7fower amplitier tube. % amp.......... a1 I EN 10
Tube—with switch off UX-112A—1ower ampbitier tube for low current consumption, % amp. 10
it is 201A Tub v {Jetector inbe rerotumended for weak signals and good reception. .. - 2 ]
L €. 1'\'-‘1 Screen frid. four element. used as frequency amplitier and llnear power detector. 40
TX-245 —Power amplifier tuhe used fa last sudlo stage—for low plate soltage. b o 3 .40
Quadrode 5-prong 201A for speetal elreults T T T g Whi8 a 680
sSperlal detector tuhe 200A—a super-sensitive detector. .....o..ovoenr .80
Speelal radlo frequeney 201A—a super-sensitive 2008 ....... .00 .80
special audio frequency 20LA—a super-sensltive 2008....... i 80
Speclal 171 A.C. % amp. extra coated filament—sgood for eleetric set il
T-14 (201A Hlgh Mu) high emisslon a0 ke .60
Switeh tube, 201A or 112 or 171 double llfe......... # » L
Adupter tube 226. 227. 171A. to contert battery sets into A.C., each .60
l;.; i —r,nr pawer u?impllllerl. imuln rnl!age.' T .gg 2-Amp. Charger
-25 ower amplifier used in last stage of audio requency ket
All bukellte shieid tube DT A oo st i s 6 i AT B 6 Chirons XA i =63 7 PO 1.00 Bulbs. $2.00
UX-292——Rereen grid radio frequency amplitier.... x . ppet 1.10
Tollon 1eletislan  BUDE. . .ovrsauncrrmnsrsrasannannrmmes s rrrsne st 85
Photoclectric cell, 2-ineh ... .. coacner Aol s 3.85
RECTIFIER AND CHARGER BULBS
125 M1 rectifying tube (1.H. type).. e o e 3.3 1.40
2 amp. old and new type vharger bulbs (list 34.00). our price. 2.0
5 and 6 amp. old type rharger bulbs (list $8.00), our price. = 3.75
N-380—Used as a full-wave vertitier tube for hlgh embssion. . ....oooon.s .40
X .98)—Characterlsties slmilar to the 280 but used as half wave 1ectlfier of high emission .83
Rectifylng Tube, especlally deslgned for use with Freshman Master "B Ellminators, UV brass
base, Ilnfted quantlty ... . s T B PN S ] YW E 8 prefer s g .30

DISCOUNTS:

50 tubes and over 10%
500 tubes and over 10% & 10%

S-Prong 201A
60

38-40 PARK PLACE - - -

"ARCO TUBE COMPANY

5 and 6-Amp. Charger
Bulbs. $3.75

NEWARK, N. J.

B adiie oain e oot




inal, factory sealed cartons

ABSOLUTE SATISFACTION!
able merchandise
DIATELY !

RADIO

q LL merchandise listed is BRAND NEW

actually exceeding the available supply,
(We reserve the right to return remittances, as soon as the

and is shipped in the orig-
and earries the same guarantee of

Due to the demand for this season-
ACT IMME-

'S GREAT

COST!

EST VALUES!

supply of any one item ig exhausted.)
PRICES ARE LOWER THAN THE
Join the ever swelling ranks of our 100%

In most instances, our SALE
ACTUAL MANUFACTURERS’
SATISFIED CUS-

TOMERS—WE HAVE YET TO RECEIVE QUR FIRST COMPLAINT.

Stewart-Warner
Magnetic Chassis

New 1930 Seif-BefMed Dy-
chenic Type. Do not con-
fuse with earller gand
cheaper models. An nltra.
sensitive, joud speaker,
Froduced by gne of radio*s
Ereatest companles. Ex-
tremely sensitive, tremen
dous volmine without dls-
tortion or rattling. Re
Praduces w it hh absolute
Idellty.  8peaker uses a
power actlon ynlt avold-
Ing chatterlng even under
unusual  vylume, Over-
We guarantes satisfactlon. Cone

size maznet.

amcter in. In factory sealed carton.
du‘] i wclullloﬁ Ibs,

st Price $)6.00.
YOUR PRICE.. ... .. . . $2'75

R.C.A. Filter Condenser and
OQutput Choke No. 8345

This urit has 7 condens-
ers and an eutput choke,
Condenser values inglude
four 0.5-mfs. capacities
and three 2.mfs. capacl.
Hes—total B-mfs, Used 1n
Radiola No. 60. Size 6 x

4+ X 3 inclies, Shipping
welght 5 1bs.  List Price
$16.50.

YOUR SPE-

$5.75

R.C.A. Filter Cond. No. §289

This condenser unit of ¢ condensers includes
two 1.0-imfs., two 35-mfs., a o-mf, and a
3mf. condenser—total capacity 14-mfs, [ “ged
1 Radiola No. 17 anJ Radlola No, 50,
Nlzo 6 x 4 x 3 jnches, Shinplng weignt 4%

i List Prlce $19.20,
YOUR SPECIAL PRICE.,. . . .. $5'75
Loftin-White Direct Coupled
2-Stage Power Amplifier
A very fine phonograph
or radlo tuner ampli-
fier.  Gives auditorium
velume! LU'ses ope 22§,
one 2i5, gne 280 tubes
63 x84 x8 lnches, 8elf-
contalned  power sup-

ply —for 110 volt, 60
c¥cle, A.C,  Shipping

150 (e weight 20 Ibs
s rice U0,
YOUR PRICE...... . =2 $16'50

Replacement Power-Pack
Condenser Blocks

Exact duplicate,
nhysical size. place”
ment of connection
lerminals. ami elec-
trical epecltications
of origlhal blocks,
For  Majestle 171

type re- $5.85

celvers.
Shipping wolght, ant types, 7 1hs.

85
FFor Majestle 250 type recelvers. . $5

CIAL PRICE..

do

eol

85
TFor Maijestic 245 type recefvers. . $5

For Majestic “'B** Eliminators. . $2'90

The nbove can he used with any slmilar
pover packs — rully guarantesd for  ONE
YEAR! " (All other typer ean he supplied,
Write for prices,)

245 A.C. Power Transformer
Far five 221 (or five 297),
two 215, one 280 A.C
tuhes. O ANY '0MI
NATIONS ) 2% . VOLT
TURER, Al secandary
windinga CENTER TAP-
PED. &00.Y01T 111G H

Utah Dynamic A.C. Power
Speaker—Model 33A

110-velt, 60-cycle
A.C. jight socket
supply for field
excitation using
Westinghouse dry
rectifier.
9 in. Llgh. 9%
in. wide, 7% In.
deep  Speaker
comes packed in
wouden crate
Welght 19 Ibs. It
i3 one of the
most powerful a¢
well as hest re.
9-inch cone.

$7.50

Filter Chokes
8336)

producers in thie market.

List Price $50.00.
YOUR SPECIAL PRICE........

R.C.A. Double
{No.

This heavy-duty, extreme. "

strohg, double rilter A
ehoke can be used for all
tybes of filter elrcuita,
experimentul work, power
amplifiers. receivers, elim.
inators, power packs. con-
verted sets, ete. Known
a3 R.C. A replacement
nart for all Rtadiola mod.
els. partienlarly Nos. 33,
17 amd 18, Fach cnoke
D.C. reslstance, 500 ohims,
Connected in parallel, these
double filter clokes have a ratlnz of 30 1len
ries ut 160 MIls: connected 1 serles. 60 1len.
riea at 80 MINs. Fully shifeliled 1n heavy metal
case with special insulating compoumd. Size
51 x 3% x 2%, Shipplng welght 6 Ibs.

95¢

List Price $10.05.
YOUR SPECIAL PRICE.......,
25 Volt A.C. Fil. Transformer
Two windings, hoth center
- tapped. (One ‘‘lights” six
227 or six 2914 214 voit
tubes, and the other Tghrs
two 245 tuhes (not used
with Webster amplifier), To-
tal: 14 amps. For 110 volr,
60 cycle, A.C. 8ize 4y x
2% X3 l(tl)n-hes‘ Shipping
3.

welsht 6
$2.75

List Price $10.00.
YOUR SPECIAL PRICE.

1%;-2Y,-5 V. A.C. Transformer
Tights five 226, two 227 (or o9y and two

171 A.C. tubes. Permita conversion of hat-
terye sets to A.C. gperation. tuslng Raythieon
type I eliminator. For 110 volts, 60 aveles,

A.C. Bhipping welahit 5 Ibs. $3_95
YOUR SPECIAL PRICE. o

Dry Electrolytic Condensers

Mount in any position? Guaran-
teedl never 1o hlow out! Remark.
ably eompact anl very inexpensive,
nermitting generous use of filter-
Ing systems. ‘Tne greater the mfl.
capacity empleyed, the less A€
humn remains, 500 volt peak rating,
Tdeal for all 1714 - =245 power
packs—use two of each capacity

tasired for 250 power packs (1,000
valt peak tiereby assured)

Numb. YOUR

Mfd. Anodes Diameter Length PRICE
1 1 % In, 215 In, 28c
& 1 i in, 214 in, 45¢
q 1 Yig i, 248 in 85¢
R 1 13, in, 41 In, $1.25
6 2 3 in. 414 in, 212
24 3 3 in 11 in. 2,75
32 1 3 in 415 1n, 3.75

Peerless 15” 110 volt D.C.
Concert Dynamic Speaker
The Jargest and most
powerful dynamle
speaker madel Gives
tremendous  voiume—
deep and sonorous, ag
well as fully vlbrant
over entirce musl
cul register.  Contalns
push-.pull output
transformer  (ndants
Apeaker to any re
celver output!) and
two D.C. field eoils.
one 800 olims and
the othier 4.600 ohins,
Ideal for use with Webster amplifier Hsted
below.  Shipping welght 25 |bs.

List Price $75.00. $1 6.95

YOUR SPECIAL PRICE

R.C.A. 600 Volt
Condenser Block

For Radlolas 18, 33 apd
3l Over « lalf a miillon
of these different (ypes of
Radiola recelvers are on
the market, Every service.
man needs these blocks, ]
but they ean of conrse be
used for other hurposes,
sueli as experlmental or
converting battery sets for =

bower,  Rize 33 x 23; y 3% inches,
nlng welght 4 Ibs List Price $7.40,

YOUR SPECIAL PRICE. ...

—

Freed-Eisemann Block
Contains 1-4 mfd. - =1 mfd.; 21 md.;
I—5 mfd.; 12 mtd. Sl ox 31, x g1y
inches, Flexible lends. Shipping 95
welght 6 Ibs. YOUR PRICE,. ... $1

Replacement
(No. 8333)

Ship-
1 45

Wehster Push-Pul Power

Amplifier and “B” Supply
’ Uses two 226, two 210
& and one 281 tylies{ Super

nowerful Pi"SH . pry.y,
amplifier, GIVES A1IDT.
TORTITM VOLITME] Also
furnishes 110 yolt D.C.
speaker field voltage (A.C,
speakers  ean  also e
13. 6700, 135 yolts *p3+ cur-

I'SE A8 PHONOGRAT*IT,
3 AND RADIO TUNER AMPL]!
FIER! 16 1n long, 101 tn, wlde, 6% in,
higt 1798 2% -volt A.C. filament transfornier
shown at Jeft to supnly A’ current to tubes
gh tuner. to which It will be coupled
FI'LLY GUARANTEED{ For 110 volt, 60
eyele, AQ Shippling weight 40 ibs, List

Price $100.00. 520,25

YOUR SPECIAL PRICE
250 Push-Pull A.C. Power
Transformers

fdeal for use in short wave
tramsmitters.  public  agdress
amuplitler systems. sUper-power
ampllfiers, A.C. receiver power
packs, ete. KEMPLOYS G-

used*) and
rent o

SIKECTH

EST GRADE  MATERIALS
AND  LAMOR FULLY
GUARANTEED! Has FOUR

CENTER TAPPED secondary
windings: 2 volts, 873
amps. 734 volts, 215" amps,
1Y% volts. 216 amps —1200 volts: tleslzned
for two 231, two 250 and five to 8lx 214 _vplt
AC, tubes (291's or 227'8) or 926 tuhes
If a _snitable reslstance 1s used. FULLY
SINELDED!  Koldering Jug termlnals, €A
PACITY: 135 WATTR  &lze lxd%xiy
In¢thes  For 110 wolt. £n cycle. AC, Khip-
il wal. 18 1bs,  List Price $20.00. 5.65

YOUR SPECIAL PRICE.

GUARANTEED (6 MONTHS) “REXTRON” TUBES

R.C.A. Loud Speaker 103

¥ A beautiful speaker
In uppearance, Su-
perh In its abtlily
to repruduce music
and  sbeech most
falthfully. T h e
frame and pedestal
are nounted to re-
serble hand.carved
oak. while the beau-
tiful tapestry me-
daliton conceals the
mechanism a n d
completes the deco-
rutive desten of the
Instrunient, Magnetle unlt. Corrugated cone.
Ileight 15 In., width 13% in., depth 6%
in. In factury sealed carton, Shipping
welght 14 1ba. “List Ppice $22.50. 5_20
YOUR SPECIAL PRICE... . ..

Earl Power Transformer
Male mones reramp-
inz the old batlery
set. This power trans- @
former used In Earl

Model 22 recefver
supplies “A.** ‘'R~
and ¢

botentlals
for: two '27's (or
acreen - grid '24's),
three 263, two'T1.1"
and ono ‘80 rectifier;
total eurrent outpur or bigh-voltage winding
ut maximum output. (about 200 volts) is %0

ma, diigh-voltage secondary, filament wind-
b for *27's, and for ‘71A°s are center.
tapped.  May be wused In any number pf

combinations, Suitable resistors. a couple of
4-mf, filter condensers, two 30-henry chokes

and by-pass condensers complete filne power
Pack. Size 3% x 3 x 2% dnches. 16 long
leads and full iriny directiung. Shipping
welaht 5 Ibs. List Price $7.50. 1 75
YOUR SPECIAL PR|CE.. |

Victor PPush-1’ul] Input-Output
nit

Housed tn one
metzl case. For
171A, 215, 250
tubes Kectro-
statically shielgd-
ed — {mpresnated
in dielectrie seal-
ing eompound.
Qutput matches
moring coil on all
ilynamir speakers,
Solder lug terml-
mals, TREMENDOUS VALUE! Shipping

welght 6 |bs, $ 2‘50

YOUR PRICE.....
A.C. Phonograph Motor
SYNCITRONOUS —
revolvea EXACTLY
80 turns per minute
despite any volraye
variations, Mogt
compact made—
only 115 in. thick - "y
mounts fn any limlteg space, For 110 volt,
60 cycle, A.C Compiete with turntable. Ship. |
Ping wgt. 10 Ibs.  List Priee $15.00, $4.45

YOUR SPECIAL PRICE.

P’acent “Phonovox” Pick-up
One of the best and
moit powerful electric

phonograph plck - ups
) made,  Halanced tone
arm. unusually sensi-

- 1ive
Shipplng welght 7 1bs. $4.85
YOUR PRICE.....

A-B-C Eliminu_lfoﬁrs

\‘l)I.T\(:ESEFU.\'I).\IL\'. Seld on a8 month FRER RUPLACEMENT GUIRANTEE ‘-
i5 WATT CAIACITY, RARIS 1P PUEY PROVE I'N *ATISFACTORY' Al tuhes
Rize 54x1Yx31, Inches, are carefully meter.tea'ed before shipment. and carefully packed, Dlspenses whh all hatterles—no new tubes
For 110 volt, 60 eycle, Do not confuse these 111011 QUALITY TUREX with any other required AT nnit (bone-drvy  turnfshes
AC. Shipping welzht 19 “low priced'’ tubes—rLgw Price” tubes are usually ‘“‘seconds.*r § valts at 21, amperes; °° I" unit Tur
Ihs . . . b o nishes 1B0 volts *“B" (and af lower plate
List Price $15.00. 45 Choice of Choice of Choice of Choice of voltages) and up to 40 volts O '—requires
YOUR SPECIAL PRICE. - i 224 201A-1124 s 2E2 280 rectifier tube. For all push-pull amp.
—_— 227 HOA-1INITU X 245 210 rec«ll\'er.-;. uT'nns tyDe battery set. Sulppluy
- - . j “= weight 12 Ihs.
600 Volt Condenser Sections 171A 199UV-120 280 o AN 14
L il e L S T — — “B-C" UNIT, with 260 tube. 107
1. med. ... 306 1 mtd..... 8oe $1.00 each $1.00 each $1.00 each  $2.95 each Shipping weight 12 hs. ... .
WE ARE A WHOLESALE HOUSE AND CAN-

Should you wish goods shipped by parcel post, he
sure to include sufficient extra remittance for game.
Any excess will be refunded.

NOT ACCEPT ORDERS FOR LESS THAN $3.00.
If C. 0. D. shipment is desired, please remit 2079,
remittance, which must accompany all orders; hal-
once on delivery.

If the full cash amount accompanies the order,
you may deduct 2% discount, Send money order—
check—U. 8. stamps {(any denominations).

Radio Trading Co.
246 Fifth Avenue
New York, N. Y.

We have no catalog—order from this page; you
will find special offers from time 0 time in this
magazine. Prompt shipments will be made.




WE

WILL NOT BE

NATIONALLY ADVERTISED GOODS

IN ORIGINAL CONTAINERS
S FOR REPLACEMENT PARTS FO

UNDERSOLD!

FULLY GUARANTEED

R ALL STANDARD SETS

DY D S i e
WE ARE HEADQUARTER

Thordarson 171 AC Power
Transformer
foras-zzc. 2-227, 2-171A,

Thordarson 245 AC Power
Transformer
For all sets using 2%z

Thordarson 250 AC Power

Transformer

For all super-power auditor-

Thordarson 2134 Volt AC

Filament Transformer
16 amps! Two

280. The secondary volt tubes—224, 227, um  amplif TOTAL

\:‘Indlngs are oll tenter- 2(:5 2‘%’7“)'*5-2 ZFM |Gl‘.'zszl)4 ’eceiver pol\:'e: |;::;:‘I"::: windings,  hoth  center
apped.  Iiigh voltae 17 R 45, 1.280. For 5-224 (or any combina- tapped—one for 2-245.
winding gives ample volt- or any other combin- tion of 223.227 tubes}, 2-250. and other for any com
age for any push-pull atlona. High voltage 2.781 (FULL WAVE) tub hinations of 6-224 or
audle circuit, and suf- secondary furnishes 1300 VOLT SECONDA‘REVSF 227 tuhes. For 110 volt
ficlent voltage for aM 660 wolts (330 volts All windings center tapped! 60 cycle 3.75
Intermediate  “'B”  re- across  each  section For 110 volls 60 cyele 2. A.C i
quirements, Unusually center tup). Al fila- Lots_of F e A

well designed and  von ment secondaries are 5 52075 $ .45 Lots of 6 $21.50

p i Sl G nr;me;!y éeuler tapped.
or volt evele A, C.
Lots of 6. 53'45

structed. Furnish Tth §
fiexlble leads. s]‘l‘t;e ‘;m' P $2-75

voll.

in Jots of 6, $15.00. $19.28 Original Replacement R.C.A. AC Power
Condenser Blocks
5 Radax Short Wave Set re Wi Transformers
prague 245 Condenser Super B i
Block E Eli No. 8335. For_ Radislas
oc m. $2.95 ELS 17, .’;;.IA-For 4.2%%.
For Majest 1-227, A71A,  1-280.
For any 245 trpe set = $15.95 PLALEERT BLOCK P i Properly  center  tapped.
power pack. Contains ali L4 (L B0 €lim. 3.85 500 Vol $3.25
gt B 10 aane secondary .
necessary  sections  to 18 Complete For Majestic No. 8472, For Radiolas
adapt it for that purpose. 171 ses 5.88 A4 46, 47, For 3-22%

Rateg as high as 600 1-245, 1-280. 660 volt

Sl For Majestic 245 Sets 6.45
volts! lden! for Tepluce ‘MOL-ND TIE WORLD RECEPTION". " secondary—all
:’:"" "::‘;?_“5_0" or Tloused Ln_ fully shielded aluminum case. r°('w':":§"sN°z' 3],"3::5) 4.95 center tapped $4.85
e P $2.95 tioated ealibrated tuning dial. 1ses pre- pleontaine B emen Sels —  1.95 No. 8333, Condenser Block and output
» L elston  plug-in colls (furnished) cover: o i q choke, used in 33. 18, 17 51 $1.50
Lots of § __5817.00 ing 10 to 220 meters! Fully assembled All of the :}mve guaranteed OI:IE VEFAR! No. 8280, Filter Block ‘
and wired. Requires 1-222 SCREEN N O T E:—We ean supply & ock FOR To'tal 4 mids, g $5.85

—

GRID DETECTOR, 1-201A {1st A, F.)
and 1-112 A (2nd A, F.)
Neg. $68.00.

SEND FOR OUR FREE CATA

ANY MAKE ELIMINATOR. QR POWER
PACK—SHIP US YOUR DEFECTIVE
BLOCK, for proper replacement thereof.

N O T E:—Complete line of RCA re-
placement parts in stock.

For 171 Sets . $1.95

pieting = e

_AY.—O_BGAN OF THE RADIO TRADE

——

Build A Peerless 4 Screen Grid Tuner

Detalled blue-orint furnighed, Can be
wied  whth  ANY AMILIFLER. colls
AR INDIVIDUALLY S}HEI:DED. A8
ARE THE TURES. USEX EITHER A
wa7 LINEAL POWER DETECTUR, O A

5334 SCHEEN GRID DETECTOR! Con:

Kolster K-6 Speaker

realistie In
reproduction L &
most rivals a good
dynamie, even
though 1 13 ae-

Peerless 16” 110 Volt D.C.

Dynamic Chassis

The Most powerful and
most perfectly repro-
duclnig speaker made—
Usert in theatres, halls.

4 homes, etc. For_250- ) ctions  properly shielded and tually a3 maghetle

/] 45 or 171 Dower :-;E?;:\eds'wlu\ accurate and easily Becest peaker! W1 op-

Packs, Contains pushe | sible compensators. REPLACE yoUun etate PERFECT-

pull  output  irans- PLESENT TUNER SYSTEM _ WITIL LY with any re-

former which perfectly TS 1931 FULLY IMPROVED AL = 2 x ceiver, Uslng 171-

recelver,  Also conT;::.mwﬁpﬁai:fE ol 1o Tl'.\'Ell._rUscss:‘:I"g‘- 3'1.3'},2“;-“.;;"7;‘ : U5 or even 2

vel. & ey '1LF 3 ) 3 I v

one s 800 ohms. and e otiser 2.300 codLETE o ?_Insts—nnr“dlﬂor'l,sl! 1315 “tnches high
ohms. ug Into an Vo L PROM T B- ery altractlve cabinet.

socket, or allach to any power patk pro- l:]llOl M= 'll‘gl'lls 14.95 Reg. $35.00 $4-90

viding 90-120 voits D.C., such a8 the 7 USITED NEPRO-
described  Delo = DUCEK CORP.

Webhster
sl stock. in- H i
Aue:nu;lroro.oocs in $15_95 s - “ Locflln White Direct
What Every Battery Set Owner Has Been Seeking: N oupled 2 Stage
AN A. C, 245 PUSH-PULL TwO STAGE SUPESR- mplifier and ABC
I ifier POWER AMPLIFIER, AN A. C. “ABC" POWER
Webster 250 Push-Pull Power Amplifie POWoLyAND A 6 VOLT AUTOMATIC “A™ Power Supply
and ABC Power Supply [ SUPPLY FOR BATTERY SET TUNER! R e
udio stages—ibo magine, you can conver any batlery se nto an volume! Der-
mﬁ?{‘m::':uewﬁ:m; e L A EL set, WITHOUT ANY HEWIRING, OH fect  reprodue-
sk 2°250  tubes (or 2-210 WITHOUT MAKING ANY CIIANGES IN YOUR ont o Self-
ngonﬁ Cotneet to any radio tun- PRESENT SET! Filve minutes after you have oo econtained
er ogu\'pul {detector nlate lead) . o ened lhe parcel contulning  this Insirument, you A B C power
eny phono. pick-up or microphonc, 5 ] ; Tave the FAUAL OF A 1931 A C. RADNO SET, 0 supply — also
Furnishes 45-67-90-135 volts ‘B 1IN OPERATIONJ You iunst connect the detector plate lead in any battery set. furnishes ABC current for 2!
Tt and 12 amps. of 214 volt 1o the input post. on our umit, and DISCARD _ ANY PRE=ENT BATTENY volt tubes used in any tuner,
it or a7 o1 2 ot | EQUIPMENT, CHAHGEL, LAMINATORS, ETCY NO NEwW TURES TQ BUY, to which it 13 coubled. Very
i e which it Wi te at B I ER L USING YOUI PRESENT & VOLT BULDS Ix' YOUT @UNEL: { easlly connegtunl, Mlequireils
tached. Also furnishes 110 voits D. The audio stukes In_your tuncr are nol used. nor the tubes in those sockets, in 224, 1-245, |-280
e for dynamic speaker fietd—will stead, OUR AMPLIFIER, with selt contained ABC power supply, (also furnishes all 15.95
'k 5 AC dynamies, as welll Re- pecessary '“B'° veltages to tuner) WILL GIVE YOU TIE SAME REPRODUCTION Reg. $35.00 -
::Hresdl'-zﬂl 3.927. (not 2-2261) 2- A8 ANY .\IODEIIL.\‘, ln:n‘.xc Shcil'."fhire e “lousa:ds"lr I':lnnur{ set owners in
7 A (€x 95 your community, long awaiting this ime nvention—be {] rst to représent us. .
] i;:le;-llo) ac tubes, (3925 | Your community. ond feATesy MONEY MAKING OPPORTUNITY, [EXER oF AC_ Synchronized
addiisnas oo $29.80 | FEReD OUR CUSTOMERS! For 110 volt, D evels A. C. COMPLETELY AS Phono. Motor
€9 = e N SEMBLED. Phonograhh pick-up is_conne ed to a 227 tube. reserved especlally Revolves ex
Thord. R-\71 tor this purpose! TUBES REQUIRED: 2-27, 2-245. 1-280. — actly 18 [
S 2 ABC Compaet 4. 5 {less tubes) D!;tr minute. Ides.
. " pite any voltage
Radax Super 245 o ?4'85” NOTE:—Also avallanle, WITIQUT & VOLT D €. ‘4 Supply, but WITIE | fuctuations, Only 114 e s
Power Pack °E' R-21 12 amp. 2% VOLT AC FILAMENT SUPPLY, (FOr A C T Ef), and all thick—most ctompatt made!
ot ' ;“‘6“3’% B voltages, for tuner For 110 solts. 60 cyeles &, ©
An ideal power supply . 1 turntable
uniy, for converting bat. Thord. R-215 1 517'95 Regt. $33.00 $4'45
tery reccivers for AC Compact . ~—
lubes, or s replcr $11.80 Build A Peerless 9 Tube Screen Grid AC Receiver
31, volt tubes, elher Al Contaln P Complete parts—semi assembled. Al holes In metal chas-
544's or 221°s, with a 2 Chokes) ~ r“: - sis are punched. Assemibled by any noslce in three hours.
pair of 246’3 ln a push Az ).__L aes THRE SCREEN GHID TUBES! LINEAL POWEK
pull amplifier. Contalned In a durible 3 & o 2 PUSS PULL 245 AMPLIFIER! PHOXNO-
und attractive metal can, whth all ABC GRAI'H AT ACHMENT! NECEITACLE  FOR SUORT-
voltage terminals mounted on @& bake- \}LA\L Bl l'l-.llll_l‘.Tl'.ll()ll\.\h \TT_ACII.\!EZ\'TS! TI'BY
lite Strip fastened on the outside of the VOLTAGE REGULATOR! TOTALLY ~SIIELDEDI 1M
cage. Furnishes 45, 67, 90, (35 and 250 MEXNSE POWER  PPACK! TONE CONTROL! Requires
volts ““B'* current—choice of 12 amps. 3.224. 2.227. 2-245. 1.280 and, CLAROSTAT VOLTAGE
114 volts. 4 amps, 2y wolts: or 12 X ATOR, Detalled blue-print  furnished!
I o 2tk woits A" curremt {cen- | COMPLETE,_SET OF IARTS, AS
P apped) ami_suitable ''C'" bias  for PURCHASED _FROM _TUE  RE- zz o
two 245 tubes. FULLY GUARANTEE®! CRIVER OF Tl UNITED RE- L ]

Wenuires 280 rectlfier for 110 wolla 60 PRODUCEL CORL. tess speaker

eyele A, C- 2. | . (Speaker $6.95 extra)
Reg. $10.00 85 - FULLY GUARANTEED!
o ORDER ACCEPTED FOR LESS THAN $3.00 WE ACCEPT CHECKS, MONEY OR-
ND STAMPS IN ALL DENOMINATIONS. INCLUDE POSTAGE ALLOWANCE—

XCESS REFUNDERD. IN ABSENCE

ORDER FROM THIS PAGE |5 st bslates s s

SIT REMITTANCE WITH ORDER.

AMALGAMATED PURCHASERS, INC. 142R LIBERTY STREET

OF POSTAGE ALLOWANCE, SHIPMENT
SHEPMENTS REQUIRE 20% DE-

oM»

NEW YORK CITY

I'e



¢ wholesale prices.

711 W. Lake St.

\ D\

You Never Saw
SUCH VALUES!

On every page of this remarkable Book of
Bargains you will find items of interest—
over 500 illustrations of the latest features
in Radio receivers and equipment— sets,
accessories, parts and kits.

Newest Improvements

All the 1931 marvels of Radioland—1931
Screen Grid, Tone Control, A.C. Humless All-
Electric Sets, Mantle Sets, Public Address,
Phono-Combinations, Dynamic Speakers,
Beautiful Consoles—as well as battery
operated sets. Also the brand new Slot
Machine Radio—a big money-maker for res-
taurants, hotels, stores and public places.,

A Slaughter of Prices

Old price standards are slashed to smither-
eens in our new quotations. The finest
merchandise that skill can device at lowest
We save you big money
on any radio need.

J*RAL
.......

Dept. R-2 Chicago

Latest

| 9
RAD I os Grealtest

and

At no time since the science of RADIO
startled the world have you been able
to secure such astounding values as
the new Allied catalog brings you.
If you contemplate buying either a complete
set or any single article of radio equipment, it
will mean money in your pocket to have this 1931
book of wonderful radio values before you.

Our Buying Power

alone brings you these amazing values. With resources
of over three million dollars, we maintain an enviable
position in the buying market. You reap the benefit.

Catalog is e
FREE

Every buyer of radio
merchandise should
have this catalog,with
its myriad of money-
saving features.
Send for it today.

. this
s||f8°-°" E 4



I'll Train You Inexpensively

 at Home inYour Sparelime

Send for my free, 64-page book, ‘“Rich
Rewards in Radio”. Get the facts on the
big-money opportunities this growing in-
dustry offers trained men. Find out how
\ quickly you can learn at home in your
3. E Smith  Spare time to earn real money in Radio.

President My amazingly simple 50-50 home-study
training is the seeret! It is the only training that
enables you to become a Certified RADIO-TRICIAN.

Many Earn $50 to $100 a Week

Many of my graduates are now making 530 to $100 a week
in respousible Radio jobs. After completing my training you,
100, should carn as good or even better pay—for the opportuni-
Aies in Radio are growing freater every year. I train you for
ull branches of Radio- -manufacturing. selling, servicing sets, a
shure time or full time business for yourself, operating on board
ship or in a broadcasting station—and many other lines, includ-
ing Television and ‘Talking Movies. My course is easy to under-
stand, even for those whose education ended in the grammar
grades. And no wonder '—it ig the result of sixteen Years' expe-
rience in trainingk men and young men at home in their spare
time to become Radio experts.

Televislon

Television is a coming ﬁl]l] of amazing
opportunities.  I°11 dy far it
DOW S0 YOU ean gel in e ground
tloor when it is put inte practieal use.

$1800 to $5000 a Year

Praadeasting statinns need men _con-
tinually for jobs that pay $1,800 tu. $5.000
o year to Radio endinevrs, operators and
Etation managers, Many men who coin-
pletedl my course arc now earning g
money in this field. I will train 3ou to
do as well or even better,

Aircraft Radio

Aireraft Radio is cominz to the front
fast.  Airports and airtdanes are heing
3 mmﬂ CUet one of these (Imll-
g, fascinating  jobs—thirough bty
1 will shiow you the way to do it.

World-Wide Travel and’
Good Pay Plus Expenses
Shipping companies use hundreds of

operators ;nmlf;ne“:nem worid- \\Iut(' n'lllcl

with practieally a Xpenises paid anl a

gl Satars hesides (s ke Many Earn $200 to $1,000
tield. 10, my graluates nr(- m:

M }-.n]-lp\mpu lnparlnmm. Terel
many, requests eiery vear for *'Sea-{her-
ators”. Wil 18 it have thie pleasure of
recommending Jout

in Spare Time While Learning

You stay right at home, hold your present job. and learn in
your spare time. I teach you to begin making extra money on
the side shertly after you enroll. My 50-50 practical method
makes this possible, 1 give you eizht big laboratory outtits and
show you how to build and service practically every type of
receiving set made. Many of my students earn $10, $20, 330 a
week crira while learning. Why not you? You don’t risk a
penny when you enroll with me. I back my course with a signed
agreement to refund every cent of your money if, after com-
pletion, you are not satisfied with the Lesson and Instruction
Service 1 give you.

Send for My Free Book

See for yourself exactly what Railio offers you and what T offer
You in Radio training. Send for my valuable (ree buok. It has
put huniireds of fuellows on the ruad to big pay in Radio. Mail
the coupon for your (rce copy NOW! J. E. Smith, President,
Dept. UNY National Radio Institute, Washington, D, C.

$50 10 $100 a Week

There is nulhmz like being the “hoss™
in a profitable full time or spare tine
business of your ow A large wumber
of my men are now making from $0 to
$100 a week selling amil servicing Radio
sets in their neighborhomts, Many started
thewr business while 1aking my course
and earned $00 to $1.000 cven before
graduativg.

$75 to $200 a Week

Talking Movies wounldn’t he possitlg
witheut Radio. The good men emploved

ald shunring talking mietures
the Radio I inetude in wy
course. Salaries Tange as high as §05 to
S00 a week,

Tl I AN (REE 04 pace
Advanced (purses oy BOOK o/ FACTS
if lYou Enroll Now ang/, PHOTOS

e
N 4
$B800 In Spare Time
IMonuy could not 0ay for what 1
srot oul ol your co
knaw a nln}!h—lhln i
My training not only gives you a
thorough knowledge of Radio—ull sou
need to get and hold a good job—but,
in addition, you may take any one of
my new advanced courses, without extra
charge. They are Television, Aireraft
Radio, Broadeasting, Commercial and
Ship Radio Stations, Sound Pictures and
Public Address Systems, and Advaneed
Radio Servicing and Merchandising.

T
Illhoullll
my work keeps me may from
home from 6:008.m. to 7: ?m
Every word | ever -.ml about
ol cobrse 1 have found true,
ifton L. Leiby, Jr., Topten, 1%,

]

SHN in ey spare time

J. E. SMITH. T’resulent. ant. ON Y
National Radio I[nstitute.
Washingten, D. C

Dear Mr. Smith: Send me your free book “Rich Rewards in
Radio™’, giving full information on the big-money onyortunities in
TNadio and your famous 50-5) method of training men in spare time
to hecome Certified Radio-Tricians. 1 understand this places me
under no obligation and that no salesman will eall.

You won't be a “‘one job” man when you Salary Three Times Larger Name..ooooooeeoenn. L
finish my training. You'll know how to ;\'.,‘:!'.'.":.LT.';T ety dator

handle a job in any one of Radio's 20 N A e | Address

different branches of opportunity. Send :‘:‘,’..T:"‘:'.’,_.; ,r’“n?'b"rurl-‘ e Cit

yuyr courpe, 1 eql not havo
btained this D«sllluﬁ mlhuul It.
fmu nLy success t train-
mﬁ . A. \\ilmolh Sl-arkn.
(m., Jarkson, Mich

for my free book now.

i

Present Occupation




