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Smashes Every Precedent
—In Performance and Value

Looks and performs under every condition
like a $25.00 Speaker, but actually costs a
fractional part. Its wonderful tone is due
in part to the goosencck horn, as graceful
in appearance as it is scientifically correct.
Meets the requirements of every type of
brnadm~t|ng and Receiving Set
Quuh Ly I'umr t to Fit you nd o

SOLD BY 000D RADIO DEALERS EVERYWHERE

TOWER MFG. ConpopA'rloN
o8 BROOKLINE AVE. BOSTO!
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' WorLD's GREATEST LoupspEaker VALUE
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oRal Sipecato s ke & grent
reicoei staton into which run 2 hun-
dred trac

"Thie train from San Francisca comes
in on track 47. Pittsburgh's train rolls
. A long distance express
acomes in on track 13.
A big New York special comes in at 65,

These tracks belong to these trains.
They always come in on them. You
know where to meet them. So for a
hundred other trains from all over the
nited States.

e guessed it. The trains
c, the speeches, the songs
that travel through space to your radio.
The hundred tracks are the hundred
lines gn your Da al,

Instead of running from track to
track, know in advance where your
train comes in. The Day-Fan Air Tele-
phone Directory will tell you. No other
set can do this. If you are using a
Day-Fan 5 Tube Set it also has the

@ 1925 Dasten Fan & Motor Co.

y-Fan owners take distance for
gm Jted, just as they speak across the
continent by telephone. They take se-
lectivity for granted, and as a matter
of course expect to_cut out one station
and get another. The thing that they

lin differs from a fifteen thousand dol-
lar Stradivarius.

Magnificent as Day-Fan is in volume,

s in i fight to

may

ctanding feature must always be its
beauty of tone. The more sensitive
your ear may be, the more you will ¢
Joy Day-Fan. The more you have said
I can néver enjoy Radio” the more
mrch you will enjoy Dan-Fan.

o hear a Day-Fan today and prove
i B st right away. 1f
you do not know

Dept. RN an 1l
comiplets Day-Fan catalogue,

e the Day-Fan A
Telephone Directory mial.
cd o your home. A com
Plete ‘list of all tations

ised monthiy from Goo
erument Reports. S e
ity cents in money order
to e, Dasion Fon

totor Co. for siv months
Subseription,

For more than 36 Y
High Grade Electrical Apparatus.

395

and what it
brings to you with
the Day-Fan Superadio

(Copyrignt 1025)

OEM 12, $75.00
4 Tube

OBMZ, $5510

Snpe)-xel:cuve

Day-Fan 5, $115.00

ube
Single dial control

Day Craft, ms.oo
Self cnnmmed Ioud speaker
B batteries.
With l_egs. $165.00
Legs Separate, $20.00

Other Models, including
consoles, to $300.00

THE DAYTON FAN & MOTOR CO.
Dayton, Ohio

Manufacturers of
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Big Jobs Waiting In the Radio
Business
I YOU are making less than $50 a week
i t t into the big pay
st growing in-
W.  Coupon

class in the worlds fas
dustry—get _into io—NC
brings you full information.

ing and receiving

steamship companies and bra

Svattannt. e, trained. Radio. perts

NOW! Opportunities are open everywhere

fog ol into business for then

_ The pay is big.
a

This great industry is making new
millionaires almost over night.

Learn Quickly at Home by

ted Method
You can hccmm a Radio Expert quickdy,
and easily, in your spare time at home, wi

the help of the National Radio e
America’s first and largest home study Radio
school. This famous, tested course makes
Radio as simple as so fascinating
y realize that you are mastes

s of experience and you
T dio RIGTET when you learn our way.

This Is the CnursefThat Pays
tsell

" We mean every word of it! We have de-
veloped the famous method that makes it un-

mls of these amazing metho
Don’t Worry About Age

or Education
It makes no difference \\'
is or what your previ
Radio is a field in itself. Tt calh mcn of all
ages from youth to settled middle age. Suc-
cess does demand training in Radio and the

t your age
s been.

course gives you training necessary

to Success.

Home in Spare Time

397

Up-To-Date Receiving
Given with Course
rough the N. R. T

Sets

Course.

Tesults that big pay jobs deman

Helpful Emplnymenl Service
We e consaniy in toueh with opnings fox
lv(mmd Radio men, 2 The : \'x‘x 5 first
m,“‘fnf;n‘\:‘,n
e
ik

; Mail Gupon Quick for
[FREE BOOK anaSpecial Offer

The coupon below will bring you the
‘most amazing book of Radio, ever writ-
ten. It will open your eyes to the
opportunities for you in this established,
big pay field and tell you how to become
a Radio Expert in your spare time at
ficese (T it helped thousnds o e
to success in Radio.

Imrmmw We have a Special Lim-
ited Offer for those who act quickly.
Mail the coupon or write a letter NOW

NATIONAL RADIO INSTITUTE

Dept. 13 MB, Washington, D. C.
Get this

FREE BOOK

ming we help you uutil >ou et

(LIS

NATIONAL RADID. INSTITUTE, Dt 1243
Washington,
Without_chilgstion tend. me. voue book, Rl
S “oppoiinitos

. W auai
o o, Empovment
Lehie e 16 ecure ' g bay 10

. A
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RADIO NEWS READERS BUREAU

Time and Postage Saver

N every issue of RADIO NEWS If the advertiser requires any money or
you undoubtedly see numerous stamps to be sent to pay the mailing
articles advertised about which you charges on his catalogue or descriptive
would like to have further information literature, please be sure to enclose the
To sit down and write an individual correct amount with the coupon.

letter to each of these respective con-
cerns, regarding the article on which
you desire information, would be quite

We will transmit to the various adver-
tisers your request for information on
their products.

a task. 3 ? 5

This service will appear regularly
As a special service to our readers, we every month on this same page in
will write the letters for you, thus sav- RADIO NEWS.

ing ime and money. g
MEYlEe Ao moncy. If there is any Manufacturer not ad-

Just write the names of the products vertising in this - month’s issue of
about which you want information, and RADIO NEWS, from whom you
to avoid error the addresses of the man- would like to receive literature, write
ufacturers, on the coupon below and his name, address and the product in
mail it to us. ¥ the special section of the coupon below.

TEAR ALONG THIS LINE _

READERS’ SERVICE BUREAU, g
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.
Please advise the firms listed below that I would like to receive detailed information on their product as
ssue of RADIO NEWS,
@2 DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS
NAME

advertised in the ______

If Catalogue

List here specific article on
which you wish literature.

Use this space if you desire information from a manufacturer whose advertisemenit does not appear in this month’s issue.
e ADDRESS
AN (Street — City — State)

Your name ‘Dculcr’s name -........

Your address | His addre:

X s i iy St oy Gty § s
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Its maho
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THE MATERIAL OF A THOUSAND

So perfectly is the grain and color of ma-
hogany and walnut reproduced in these
Bakelite Radio Panels, that the eye can-
not distinguish them from the natural
woods.

By using a Bakelite Panel that matches
the wood in the cabinet, your finished set
will be far more handsome than if a plain
panel is used.

Rigid and strong, Bakelite Panels sup-
port the weight of heavy instruments
without sagging. They will not com-
press, or cold-flow, under pressure of
binding screws. Because of their resist-
ance to extremes of heat, cold and mois-
ture, they will not warp nor split. These
properties and their insulation value,
color and finish are permanent.

Be sure to ask your dealer to show you
these wood finish Bakelite Panels—ob-
tainable under any of the following
trade-names:

@ CELORON Diledo
Seatding Fibroc Micarta

A Bakelite Panel on a set is an indication
that the manufacturer has used the best.

Write for Booklet 24
BAKELITE CORPORATION

247 Park Avenue, New York, N. Y.
Chicago Office: 636 West 22nd Street

LIT

Bakelite

399

gany to the eye-

utl n fact 15
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Selectivity means more
with the Valleytone

Potential Balance

exclusive in the Valleytone

tential balance method of suppressing
oml tion and preventing distortion is used
for the first time and exclusively in the Valley-
tone Radio Receiver.
Reception is clear and mellow—free from the
thin, hard, metallic sound and the howls and
squeaks which have been the plague of radio.

Toroidal Coils

The Valleytone is the first manufactured set
touse Toroidal coils. The Toroidal windingal
Tows  greater coupling ratio between primary
and secondary. The resultis an appreciablein
creaseinvolumeover theold solenoid winding.

Appearance
The Valleytone is mounted in a solid walnut
cabinet, finished in two tones with inlaid
old stripes. It may also be procured in
eautiful console models. Special Valley
tables with built in loud speaker may be
ed for the cabinet model.

Finer tuning becomes a reality - + - selectivity means
more with the Valleytone Radio Receiver.
For instance: The Valleytone has re§ularly received and
separated clearly and distinctly, radio programs broad-
casted simultaneously from stations on wave lengths from
four to five meters apart.
Such selectivity is attained in the Valleytone by the ex-
clusive potential balance. The Valleytone circuit brings
in stations sharply, clearly, and free from distortion.
With the Valleytone, you can enjoy radio as never before.
You can get a station if it is on the air and transmitting
strongly enough toreach you. You can choose your stations
by the clock and hear them' with the Valleytone.
The Valleytone is a five-tube set. It is manufactured by
an old established company with the experience and the
resources to assure you always the utmost in radio value.
Before you buy a radio, see the Valleytone. Hear it. Let
an authorized Valley dealer give you a demonstration.
VarteyErectric Company,Radio Division, St.Lous, u.s.A.
Branches in Principal Cities

Valleytone

Receiving Sets

Valley Valley
Battery Chargers B-Eliminators

Valley Electric
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or radio at its best
you need these, too

Valley B-Eliminator
Tho Vil Bt e v e of from e 5 it
= e
o R

iy cell, oo, Moch more satifactory than either.

The charger with

Like new B batteries every night
Here is a new and better way of supplying B voltage
for radio reception.

B batteries wear out. They cannot be the same two
nights in succession. As they decrease in strength, vol-
ume decreases, too. Furthermore, they become noisyas
they wear out.

The absolutely ideal B battery current can be abtained
only by the use of fresh new B batteries every night.
The same ideal results can now be obtained by the use
of the Valley B-Eliminator as your source of B voltage.
In its performance, the Valley B-Eliminator is like
new set of B batteries every time you tune inand every
second you are tuned in.

The Valley B-Eliminator i more than a substitute for
B Batteries. It is a new and better way of supplying
B voltage for radio reception. It operates on the house
lighting circuit and provides B current at a constant
voltage all the time.

Hence reception is always at its best. There is never
any decrease in the strength of signals and none of the
frying noises or hum which are due to low B batteries,
Volume is maintained. Reception is uniformly good.

ten points of superiority

‘The Valley Battery Charger has a reputation for results. Itis based
on principles which were proven successful long before radio ber
came popular.

It s the only charger needed for all radio batteriesi—6 volt A bat»
teries; 24, 48, 72 or o6 volt B batteri 2 volt batteries.

It has ten points of superiority
1 No bulbs. al switch for B batteries.
2 Noliquids. Voltages: 24, 48,72, 96.
3 Quiet in operation. 9 Has only two wearing parts,
4 Cannotharmyourbattery.  the contacts, which can be rer
5 BEfficient. Takesaboutadime’s  placed easily and cheaply. Aver.
worth ofcurrent forafull charge.  2ge life of these contacts about
6 Correct G-ampere charging ™0 Yeirs:

10 Built

battery overnight. with grained and engraved Bake-
7 Ammeter mounted flush with  lite pane and clear glass top
panel shows if battery is receiv-  which shows simple patented

g parts.
correct. the finest receiving set.

These features are all essential. Be sure of them by getting only a
Valiey Battery Charger.

Valley Battery Charger

Vatrey Erectric Company, Radio Division, St. Louss, U. S. A.
Branches in Principal Cities

Valleytone
Receiving Sets

Battery Chargers

Valley
B-Eliminators

401

Valley Electric
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TheGreatest Advances in Radio
Design are Embodied in the

new
ULTRADYNE

MODEL L-3

IF the Ultradyne Model L-3 were merely another new
receiver, its influence in the industry would be little
felt.

But it is in reality the first step in the general revision of
radio receiver design which is bound to follow its
advent.

For the new Ultradyne Model L-3 is an entirely new type of receiver
—radically different in appearance and method of operation—gives
finer results from finer engincering. Employs 6 tubes, is completely
assembled and wired ready for the tubes and batteries.

It has no dials—no panel—no needless controls. Two levers, an
exclusive Ultradyne feature, give you control of the entire broadcast
program, Its operation is practically automatic—simply slide the
pointer to the station you want and adjust the volume control, soft
or loud as you like.

Loud Speaker and “B” Batteries self enclosed in a beautiful cabinet
that is far from mechanical in design and an ideal mahogany furniture
piece for the most charming home.

This new Ultradyne Model L-3 gives you the best there is in radio
—truer reproduction than you have ever known before.

Ask your dealer for a demonstration. The contrast between the
Ultradyne and other receivers is so marked that the desire to own one
will be bred there and then.

Write for descriptive folder

ALTRADYNE

MODEL L-3
PHENIX RADIO CORPORATION

114 East 25th Street 5 e New York City

 Uitradyne st the "ot
arakble  radlo rece

protect the public, Mr.
caults personat "monran seal
(®.E
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BOSCH
BUILDS
RADIO

HE AMERICAN BOSCH

MAGNETO CORPORA-
TION PRESENTS “THE
AMBOROLA’ THE BOSCH
RECEIVING SET AND THE
AMBOTONE. THE BOSCH
REPRODUCER. THESE IN-
STRUMENTS HAVE BEEN
BUILT TO THE FAMOUS
BOSCH LINE OF PRECISION
AND ALL THE EXPERIMEN-
TATION ON THEM HAS
BEEN ACCOMPLISHED
IN THE BOSCH LABORA:
TORIES RATHER THAN
IN THE HOMES OF THEIR
PURCHASERS.

THE AMERICAN BOSCH MAGNETO CORPORATION |4
SPRINGFIELD: MASS.
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BOSCH

RADIO
POLELCY

1.BOSCH PROTECTION FRANCHISE
NO DISCOUNTS TO OTHER THAN
AUTHORIZED DEALERS HOLDING
THE BOSCH FRANCHISE.

2BOSCH TERRITORIAL PROTECTION
TERRITORIAL FRANCHISE DEFINED
AND ALL RIGHTS PROTECTED

3.BOSCH PRICE GUARANTEE
THE DEALERS PROFITS ARE PROTECK
ED BY GUARANTEE AGAINST PRICE RE-
DUCTIONS UNLESS DEALER IS REBATED

4BOSCH RATIFIES DEALER CONTRACTS
ALL CONTRACTS MUST BE RAT-
IFIED BY THE MANUFACTURER

5. BOSCH CO-OPERATION
EXTENSIVE CONSUMER AND TRADE
ADVERTISING IN NATIONAL PUB -
LICATIONS. CLOSE LOCAL NEWS-
PAPER CO-OPERATION.

6.BOSCH STABILITY
THE BOSCH RADIO POLICY MAIN-
TAINS THE SAME ETHICAL STAND-
ARDS WHICH HAS BEEN THE BOSCH
PRACTICE FOR 15 SUCCESSFUL YEARS

7. THE BOSCH DEALER

THE BOSCH FRANCHISE 1S A MAN
SIZED, TWO FISTED OPPORTUNITY
FOR ONE RECOGNIZED BUSINESS
MAN IN A LOCALITY- —WHO IS
ABLE TO CONDUCT AN INTELL
IGENT SUCCESSFUL BUSINESS
OVER A COURSE OF YEARS.

ARE YOU THE MAN?

THE AMERICAN BOSCH MAGNETO CORPORATION

SPRINGFIELD, MASS.

405
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RADIO

Worth in

Radio

LOGODYNE

“BIG FIVE”

59 00

Fine fube, self.bolarced tuned. rdio frequency! sop
el e bt e e b Lo
gy casbe e zmp,.w Jor' aieris; satians
aireads) logged for easy tuning.

Radio for years to come will not offer a better receiver
than the LOGODYNE Big Five. Combining the ut-
most in performance with striking beauty of cabinet
design, the LOGODYNE Big Five represents a triumph
in radio engineering and artistry of manufacture.

No receiver could better express or exemplify the high
standard to which the entire KODEL RADIO line is
built—for KODEL RADIO is, without a doubt, the
best that radio offers.

) Secrei of Distance and Volume Gives
helpful interesting information on R aperation:

W Send forthe et edition of our Jree boskiss “The

THE KODEL RADIO CORPORATION
501 East Pearl Street Cincinnati, Ohio

——JIRRC——
E e e

LOGODYNE *Big Fise" Con-
sgle, Modei—the Arisgcrat 'of

sl s

LOGODYNE “Sundard Fie's
oL ik
i i T et
o charge $165

LOGODYNE Siandard Fio”
i reqiency; Sl engrasd

panel “and lMpand
mmp:::lmv ndaame broun $70

KODEL “Gold Sar” Models—
Thoee ‘rﬁ'b:""c'ifi‘s'i‘éf“"nmgx $30
Tioo Tube “Gold Star” Mode... $20
One Tube "Gl St Model.... 12

$6

£ Gold Star'” Crystal Set..
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_ampere. batter,
ql?zezrsglz?‘, i asmgbsole”te todfz
fzs the old one-lunger

Over 500,000 already in use

Charges 1507 Bsster!

Better Because:—

New micrometer adjustment,
hinged lid, and carrying handle.

No bulbs to buy or break.

Can be used anywhere—con-
tains no acids or other harmful

liquids to spill.

Approved by underwriters—
trouble-proof, shock-proof and

fireproof.

Beautiful cabinet in maroon

and gol

Write for new edition of
our instructive booklet on
m radio operation “The
Secret. of Distance and

Volume in Radio.

It takes only one-third as long to charge a battery with
the New Improved GOLD SEAL HOMCHARGER.
The big, healthy 5-ampere charging rate does away
with the long bothersome waits that were necessary
when the obsolete slow 2-ampere charger was the best
that radio offered.

The New Improved GOLD SEAL HOMCHARGER
charges 1509, faster—will charge your battery over-
night! And it charges both A and B batteries
without additional equipment.

Don't let anybody sell you a slow 2-ampere charger--
they are obsolete—out-of-date. You need a modern
charger with a full 5-ampere rate. Insist on the
GOLD SEAL HOMCHARGER.

The Kodel Radio Corporation

501 East Pearl Street Cincinnati, Ohio

Owners of Kodel Broadcasting Station WKRC
‘on the Alms Hotel. Send for program.

407



408

N _attractive cabinet can
Ozarka out of any other
many radio buyers pay more attention to
the outer appearance and not enough to the

‘When your automobile runs as
the manufacturer intended it
should, it is a real pleasure to
drive it. But what do you do
when something goes wrong?
Do you immediately condemn
thecar?—no.Do youcall in some
hzmdy man who can fix any-
thing? —no.
You send for a service man
who istrained in repairing your
make of car. To correct the
fault is easy for him because he
ws. Some other

never make an
radio. Far too

assured that every purchaser
of an Ozarka will have an ex-

erienced service man within

is reach at all times.
such men today compri
service organization
added daily. Ozarka service does not
addasinglecentto the priceyou payfor
your radio—then why not benefit by it?

, i
fully and correctly designed exteriorly
and interiorly. Cabinets are ultra mod-
e, fincly fisjshed—a mi
addition to the appointments of the
beaniifully furnished home.

might have to tear the car apart
to locate the trouble.
The same is true of radio, no
matter what price you pay—
you will sometimes need the
service of a service man. If he
is factory trained and experi-
enced he can and will deliver
the kind of service you know
you ought to have.
Ozarka instruments are onl;
sold by direct factory repre-
sentatives who are required to
take a complete course of in-
structions of Ozarka service
dn—ectly under Ozarka engi-
By so doing we are

122 Austin Aver
Ehicage. tinots

(m' four yearsby comparison with other
. Wh
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“&ven if had
our Fur [ Wouldnt
e a Rabbit —

inside. The service behind the radio you buy
is even more important than the inside or
outside —your satisfaction depends on it. Let
us see just what radio service is.

We Need a Few More

Ozarka Representatives

RADIO offers a_wonderful opportunity

to men who wish to get into business
for themselves. It is work that can be
done, at the start, in the evenings and in
your spare time. "You can hold your pres-
ent position and learn radio under our plan.
Ozarka instruments have been on the mar-

et for four years—they have successfully met all

not only because Ozarka Instruments are right but
because our training in both selling and service is
he most complete possible.

All we ask is that you are willing to purchase you

er you
p!an ety 5 a0 s cur Tt
now or later, you deserve to hear
the Ozarka. The Ozarka man will
demonstrate the Ozarka to you right
in your own home—under exactly the
same conditions_you will continue to
use your set. Then there can be n
disappointment later.
Ozarka instruments are only sold in
competition side by side with others—
ou do your own tuning and therefore
decide for yourself just what an Ozarka
willdo for selectivity, distance, volume
and above all, t
Send for the book Ozarka

instrument and wiling to learn what

we are willing to teach yc

We have proven with 3100 men that with this training
0od in radio. The Ozarka sales course

Joneiaa of twetve leasons—a real course in. salesmanship tht

Costa you nothing—our training in service is so complete that

Sou will know Ozarka Instruments in every detail.

The man we want is somewhat mechanically inclined—he s

steady, industrious, has Iived in his community some time. He

Because s

pect of

men: He may not have much money but he 1s not broke. He
i3 joy it may st be having trouble in making both ends
meet.. He really wants a business of his owr

Send Coupon for FREE Book

e sarka Han No. 00, et
e copy o T Ot o 0 2 e
o B B Catng ecmuse : provesy why

. 200; please_give mame of

county and we'll gladly have our
Ozarka representative arrange a dem-
onstration for you in your own home.

Gentlemen; Without obligation send book “Ozarka Instru-
s o, 20" and name of Oarka representative. o

N

2128

dd cit

zome men aré millonaires aad how

men get to_the top while s dan bt o Ak

Wil show vou how you can ‘more ‘money and become

Teally independent; Send Tor It today, but piease mention the
Hame of your county.

lﬂcaapnamm

122 fustin Avenue £
o, linois

dd cits

. State..

County.....ovenen
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ADVANCES IN RADIO

By HUGO GERNSBACK

have always with us that element which tends
to speculate on revolutionary discoveries in radio.
s the writer has pointed out many times before, if
there are revolutions in radio they surely will not be on the
receiving end for some time to come, but will be, rather, on
the broadcasting end.

Radio sets follow a close parallel with the phonograph
and thL automobile, where, to be sure, changes are made
every in minor improvemets, but all three remain,
mughly the same. Last year’s model, or the model of two
years ago, whether phonograph, automobile or radio, will
Serve just as well this year and the year after. The next
few years will see improvements in the physical appearance
of radio sets, as well as greater simplicity of controls. The
tendency seems to be to have as few knobs as possible, or,
if there is more than one control, to greatly simplify the
other controls.

But out in the broadcast field great changes are coming
about, and we may say that revolutionary changes will be
effected in many phases during the nexi To be sure,
none of these changes will affect the listener, except that
he will have better programs, and that there will be less
confusion than there is today. What radio engineers are
trying to accomplish is to do away with confusion and in-
terference. Little by little, we are learning how to over-
come a great many natural defects of radio broadeasting.
Tn a very interesting article in this issue, we are reporting
on some of Dr nderson’s revolutionary work. He
proposes to do away with one of radio’s greatest enemies

~fading—by mmg a polarized wave—a brand new thing
in radio.

We all know how some of our most popular stations, if
we are more than iles away from them, will come in
strong one second and will fade out almost entirely the
next. The two pioneer statons, KDKA and WGY, are
possibly the best examples of this fading nuisance.

Then Dr. Alexanderson hopes, by a new combination, to
do away with, or reduce static, one ‘of the greatesz hanes of
radio today. Sooner or later the secret of “anti-static” will
be discovered and we shall then be able to listen to our sets
in the summertime without having our reception spoiled by
this greatest of nuisances. There is one remedy for static
which is almost certain, and that is to bury the transmitting
and receiving antenna underground. The experiments of
Dr. Rogers, of underground wireless fame, point this way,
and the writer has no doubt that sooner or later one of our
great stations will have underground transmission, which
will make for clearer and better transmission, and will also
give an additional range to such a station.

n the receiving side this is not such a simple matter. If
you are located in the country and can bury your antenna
in a 75-foot insulated duct, the reception will be greatly
improved. Unfortunately, such an underground aerial is
also highly directive. If it points west, you Cwill receive sta-

& &

Mr. Hugo Gernsback speaks every Monday night at 9 P. M

tions from the east at maximum strength, while those on
the north and south and west will come in very poorly. The
nc‘<t best thing, then, would be to have a number of buried
s radiating to the different points of the compass and
t all of them together. This remedies the directional
effect, but unior(unatt]y it is too costly an antenna for the
average broadcast listener, and besides, he doesn’t have su
cient real estate, as a rule, to install such a system. Fi \\Hhcrr
more, in the city it is practically out of the question. Of
course, in the city, even in steel apartments, we can use a
lmp dnleﬂnﬂ but it is found that a loop antenna still picks
up a good deal of static, particularly \\hen a thunderstorm
is near, and while static is not as seriou: with the outdoor
aerial, still there is enough to spoil many a good program.

The tendency of our bigger stations seems toward greater
power. Up until now, the first class stations averaged 500
watts, with a few at 1,000 and 1,500 sprinkled sparsel
among them. During the summer, a number of -wat-

rs have made their appearance, md one of these has gone
to 50,000 watts. The latter, WGY, chenectady, is now
experimenting with this cuperpm’»e . Several hundred
miles away from this station its signals come in as loud as
those of a local but still fade as before. This will probably
be remedied sooner or later if the new Alexanderson polar-
ized wave is used.

While superpower may help somewhat when there is
little static, yet, even with stations of 50,000 watts or over,
an approaching thunderstorm will be sufficient to spoil the
program. What superpower does
the listener within a thousand miles to use a less s
than he would need otherwise. With superpower the in-
tensity of the signals is such that a good 4-tube set does
what the super-heterodyne did before. People with crystal
sets within a radius of several hundred miles will be
abled to listen in, where heretofore 25 miles was the ma
mum.

i

The next important thing with which our engineers arc
troubling themselves is the crowding of the stations. At
the present time it is almost impossible to separate some of
the stations on account of this crowding. Engineers are
now hopeful of partly remedying this trouble by making
the tuning at the sending end much sharper, so that each
station will take up less room on the dial than it does now.

As we all know, a radio station has its actual wave, then
there are side bands, and it is these side bands that cause
heterodyning with other stations that are on the same wave-
length. If the transmitting stations did not require any side
bands at all and could operate on their exact waves, we
should rarely have such a thing as interference from other
stations. As a matter of fact, we could operate a great
many more stations than we do now without interference.
‘While no actual solution for this has as yet been found,
engineers are hopciul that there is a remedy.

‘from Station WRNY on varlous radio and scientic. subects.
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The Behavior of Radio Waves

: By DR. E. F. W. ALEXANDERSON  ~ =

Dr. Alexanderson, who has been associated with radio for many years, is an authority in this field

whose name is well known to the reading public.

Ravio NEws fakes great pleasure in pre-

senting this special authorized interview with him on a new and very interesting phenomenon

e future we stall point our radio
I transmi the receiving station we
wish to spuk with, amd then fire them

as we do ou lay. We ar e con-
Shandy learni ng more and more concerning
the nature of the propagation of radio waves,

and s soon as our knowledge is “more nearly
cnmyllctc we shall be able to determine just
what frequency, what power, what type of
antema should be used for the grextst pos
sible efficiency :\‘ any time of night
.mrl m any direction (mm the tr:\\\sm\(ter

his branch of radio science has been,

ant to give up its
have, of course,
fearned that under certain conditions a radio
wave will do certain things. With this

m)cd«c they have erected and put into
eration the great industry we use so con-

g8

tly.

But the point is that the ‘physicists and
the hbumwrv engineers whose business it
is to investigate the nataral phenomena with-

ot reference to their practical applications
lave been unable to collect very much data
concerning the why and wherefore of the ac-

tion uL.ng place in an antenna when it gives
rise to the radiation of power into_space
and the exact mature of fhe action in that
, as the signal is carried to the re-
ceiving station.

Tnvestigations of the last ten years have
only feeiompliatet by fhe worle of Ein-
and others by their taking away the
Sther, mpon which s much of the pr
heoriesad  been ‘Totmded.  This deletion

in radin—the behavior of polarized waves.

of the ether has not changed the actual opc\'-

ation of radio waves, of course.

e e

Tems involve:

THE ELECTRON, THE BASIC PROBLEM
At the foundation of the

is the electron.

whole problem

We know pretty well that

And herc is as far as we may go with

certainty. But in order (o visalize to our-
selves just what s happering, 5o that we
el e

i esiiuelg e
an antenna and obtain a resultant force
radiation, we must imagine, as nearly as
possible, the purely physical reactions oc-

M

i,
M

PR

A\

How palarized radio waves act when they are sent out into space from @ o

any passage of electrical current through a
conductor_is accompanied by a_movement

the clectrons in that conductor. This
point s generally accepted among the scien-
tists as fairly well p

"The same thing ocurs when the high fre-
uency, high tension current is sent into an
antenna. The electrons in the wire move
in it according to the hali-cycle passing
through.

&%

ntal multiple tuned

curring in the conductor and in the space.
Since the deletion of the ether hypothesis,
thee has been & tendency among the plys:
cists to accept the electron as a center of
eld"of foree. - Some—including Einstein
—go_further and say that the electron is
nothing more than 3 field of force, How-
ever, to be a bit more conservative,
miptote for the soment st the dccmm
as it has always been considered,
{ive,unit charge, with mass.. The ot tep
in the new Tine of thinking i that the clec-
cing a center of force, drags a ten-
il e ith it ia i Vel That
is, when the clectron moves, being the cen-

tra
el i i
aways follows the electron,
So it should be quite possible for the elec-
teons, moving i the aatenne to impart thci
ce to the s around the antenna.  In
ably what hap
e Hirgugh. space
in somewhat of a mystery until
we mmm something more o
ction at a distance” or the properties
At present, under the Einstein
e hypotheses of other scientists
and mathematicians subscribing to the same
sort of notions, we must take the view that
atter of simply stirring up_the
which pervades the universe. | This
very disorganized, however, and must
remain 1 that. state, pending. the. further
investigations of the pure phy
Bat e 0 Ve b e e g
more thorough lnowledge of the Tmmediate
effect on_transmission efficiency of certain
i ‘and their conseqtent wave

PECULIARITIES OF SHORT WAVES

The coming of the high frequencies or
short_wave-lengths has introduced a whole
investigation, which has brought

problems and theories mentioned above,
now know that the short waves are effective
almost entirely through the agency of th
bigh angle eadiation that i, theic transms-

n is almost solely through waves which
Jeave: the antenna, travel apward into. the
higher strata of atmosphere and are re-
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flected downward to the receiving station.
This path is very much on the order of
a trajectory. That is, the path of the wave
of the transmitter follows pretty much the
Larmor theory of propagation. And T
these il siow teione
e ate ﬂm:hcd “ith them, that the Larmor
theory, rate Heaviside layer
theory, is correct. - The upper layer is ol
a conducting one, but may, as

brought out in the Larmor theory, be
such a nature as to reflect the waves in
the form of a shell orbit. The proof

this will be mmmmncauy ddd\lccd from
experimental results with new short
wves. What data is nrcady available
seems to 1\0\\\1 to the correctness of these

assumptions.
exact nature of these waves, even, i

cat
deal of light on the action of waves, is the
i Dorbeantal. polarization efect noted in
the use of a horizontal loop. It has recent-
Iy been observe waves passed into
space from a maltiple tuned loop, supported
in a horizontal direction, wil r a pecu-
e

The discovery of these waves may in-
terest the reader. While we were engaged
in some field test measurements, with
g i s e
mrnmly no signal being

apparatus, which

slort verhu] antenna, was
being carried around the station within a
mile of the amcnna. The meter in the re-

ivi registered the received
there was no radia-
tion. Tmmediatly we returned (o the oper-
ating room to see if something had g
amiss with the generators. :\rn\“ng
there we found that observation stations a
couple of hundred miles disant were pick-
ing up ¢

i e b pusmlaung of the
horizontally polarized wav
reliminary

tests seem to show that as

sees

these waves travel further v further from

the source, they change their planc in the
This

e, only at certain distances.
di dependent on quantities which
are not vet thoroughly. understood.. How:
ever, from the experimental station of the

g
The meter in_the
of the

tion of the antenna
there must be an

where the first
experiments were tried and where
. o the dis-

be in the

of 1te

ol
tance for the
neighborhood of fifteen
very interesting point in connection with
the construction of antennae was also brought
out i similar experiments wilh
ticular type of wave. On one occasion, two
vertical oops were employed a5 ratiitors
the vertical legs of
the Ioops The receiving station
of the Radio (,orporanon of America at
received signals with good
e difference from the usual
S\\Fpri:h]g \mnl we
U\L gen on of
ppcncd um the

pion.
took into consideration

the horizontal waves. It

vertical legs of the loops
themselves while the i
were acting as good radiators of the new
polarized type.

THE ANTENNA

A word concerning the antenna; It is
built to radiate at the shorter wave-lengths
and consists of six tulmd units, he cur-
rent from the oscillator is carried to each
end of the closed loop.  In these bigh fre-

quency leads there are two meters, one
o The erestion oF, tslanicnsa
and thc lnl:mr: ing of the circuits it is very
necessary to sec that they both have the
same reading, that is, to arrange the cir-
cuits and their constants in such a way that
there will be as much current coming out

of the antenna as there is going into. it
Tt is all these considerations which lead
me to believe that the future will find us
taking the bearing of the receiver, looking
at the clock for the hour of day and night,
h the transmitter and receiver,
and that the eu"mccr at the transmitter will
\\nl\e-l ngth, the
pe of antenna
be just as if he were
pointing 2 big gun at the recel
(Contined on page 554)

- =

‘The antenna which is empleyed for the propagation
Sechions of the horizonal loo

g the polaised high requency waves, Note
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Radio in Germany

By DR. EUGENE NESPER

A resumé of the latest occurances in German radio circles, which should be of great interest to
4

INCE the time when, about a year
ago, ihe regenerative, circults repre-
sented the ar receivers mot
only on the part of most of the leading radio
manufacturers, but also on the part of ama-
teurs and _experimenters Germany, a
change had taken place. Influenced largely
by the United States, the high economy cir-
come more and_more into use.
The' uu(lcncy {ovwards distortionless and high-
selective circuits has also become mani-
fest to an ncreasing extent.

In view of the fact that for the radio
amateur time is no consideration and that
c can consequently delve as deeply as he
likes into radio technique, it is not surpris-

i

Fig. 1. A regeneraive receivr with two steps
of A.F. amplification.
ing that it is just in the field of complex

radio circuits that amateurs have achieved
remarkable success.  The radio exhibit
which the Cottbus Branch of the German
Radio Clubs, under the leadership of Dr.
Brah, held ‘on the dth and Sth of Jue,
, displayed, therefore, very highly de-

6 ent, The
HOR e ve et hcutzocimes st ot
the same number of super-heterodyne sets
which were built exclusively by amateurs and
which could not be surpassed, even by the
ery best manufactured sets. In addition to
this, the exhibit at Cottbus showed last year's
developments in receiver construction.

In particular the following sets were note-
worthy:

THE EVER-POPULAR REGENERATIVE

T nerative receiver with two audio
frequency steps shown in
demands of the co signs
apparatus, o bl s
t[l'ncmuL is very ornamental e special
emphasis was ‘also placed on delicate ad-
justments.

In connection with this apparatu: ith
all of those following, a schematic circuit
fagram was displayed so that those inter-
ested could gain an vmmc(lla&e insight into
the construction of the set.
Mmoo similarly

‘merican fans.

fulfilling all aesthetic and technical require-
ments, is shown in Fig.

Among. the numerous reflex
p‘d)Ed o i canHiEOI the o ibe reiex,

e dois \ead forte e
e arranged to give very fine tun-
ing over the largest possible range. Among
the devices for fine adjustment the specially
designed shor(-urcmlmg plug is to be noted,
as indicated in the

spcc il interest was i by the neutro-
dyne receivers. Most of these, as well

the other apparatus, are designed
for wave-lengths of 200 to 700 meters.

A very interesting neutrodyne receiver iy
shown in Fig. 4. milar to the
Halenz ,Ap‘mr.ﬂ\h, Dt i he e
its tubes protruding through the top of the
cabinet. In addition, this set has a feature
which should be emboied in P ighly e
cient that is, measuring instrument
by which” the, curgent: and voltage. muas
continuously observed and so ‘maintained cone

stant.
While the sets so far described were
mounted in the usual cabinet, the Cottbus
exhibit also displayed a number of receivers
constructed in larger furniture picces, espe-
cially in gramaphione style, One foarstube
Flewelling circuit in a_gramaphone cabinet
is shown in Fig. 5. The tubes, dials and
coils, etc., are mounted_on a hard rubber
panel, while the meastiring umrumum dnd
binding posts ars arranged in

low, \\'ﬂhm the gramaphone cnhvmh are \hL‘
batteries.

SHl more flxibie equipment is provided

0 an experimental receiver (Fig. 6) which,
hv means of a few switches, c'm set up a
numbe; ifferent circuits.

Tn addition to_ these constructional and ex-
perimental activities, the Cottbus radio group
maintains a short-wave broadcast station of
about 90 meters and a capacity of 100 watts.

THE RADIO EXHIBITION

The first of September ushered in a new
period in German broadcasting. dn  this
day the regulations and prohibitions that
had interfered with the frce development

The exhisiion hall b ly f
- The towe s the mme il sty
sed f

of the radio indus alished, and
listeners and amatears in Germany now_en-
joy the same freedom as those in the U. S. A.

Before this time the building of stronger
receiving sets by the listeners themselves had
been made practically impossible through
stringent regulations by the postal authori

ties who_admitted only certain types of
sets specially approved by them.
of parts was @ paying proposition G

matufacturers only 5o as these parts
were suitable for dmcm crystal_receivers,
which were not subject to s. The

The e e
ing sets was only a small one in this Come
{15 i liciione wers wot pecminet 0
ceed a wave-length of 700 meters and the
regeneration had to be very limited. All
ths«, rcilr.[nml: disappeared September 1.

The regulations for transmittin
which had been vm:nca]\y Hentical
WAl be bt T ks zelxol 55 mel

he Tact, Shal, 3t apne e
the number of listeners in Germany
flay one million, of whom 38,000

The § K.W. transmitter in the Konigswusterhausen station, one of the largest broadeast stations
inthe world.
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is the youngest among U
in radio, Onthe other hand, y
broadeasting did ta 1920, from
Here the opera
taken through

yrdm.uy and line' to
sl niles distant in Konigswusterha
sen and thence broadcast with a pow

5 fowatts ot the scrials and on'a wave-
800 meters. This

private Sunday concerts were broadcast from
this sender for some time. Though the
apparat were property of the postal
authorities, the whole enterprise may be con-
sidered to be the first amateur broadcasting
as it was due exclusively to the initiative
of the manager of the station. The same
sender opened the official German broad-
casting in 1923 and is, at present, working
nightly with 10 k. efiiciency on a wave-
length of 1,300 meters.

The organization of the German broad-
cast service is different from that of other
countries in so far as all e transmitting
stations are owned by the postal authorities.
The broadcast service is in the hands of
private companies which are quite indepen-

. 5. This four-tube recever, fnstaled fn 2
e nasragh abinct oud ssing the. Flewelling
Elenns siracted mich sttention at the exaibie

dent in their programs. The post supplics
the transmitting machinery and in return

are, at present, nine broadcast companies in
L L the m
& (waveslength 505  meters),
Bresiau (HB), Frankure. (470), with re.
ay transmiticr  Cassel (288), Hamburg
(395), with relay transmitters, Hanover
(296) and Bremen (279), Konigsberg 63,
Leipzig (455), with the relay transmitter,
Dresden (292), ) with _the
relay transmitter, 5
ter (410), and Stuttgart (43). A tenth
broadcast company, with headquarters at
Cologne, will be formed as soon as broad-
ting is given frce in the Rhinelands,

between 1 and 4 ki s
are being made to increase them to 8 k.
and to interconnect them by cables so that,
if required, the same program can be broad-
cast simultancously from several  stations.
ody may become a listener, the only
formality being the payment of a license
two marks monthly at the nearest post

A neutcodyme

unique feature.

office, of which amount the post retains 90
pfg. and hands 1 mark and 10 pfg. to the
companies.
The German radio industry is  ooeanizet
n an association, the “Verband adi
industrie” whichforms a_Kind i
f the royalties to
They

are eharged according to the number of
sockets built in the set, thus facilitating the
most general application of pa\eu(cd devices
to the best advantage of their owners, of
the manufacturers and of the general public.
There exists also in Germany quite & num
ber bf adio periodicals of high standing, the
Beuische Rundfunh having the largest cir-
culation. It has its own laboratory and an
advisory «)\'ﬁu where thousands of inquirers
get assistance and adv
FIRST EXHIBITION
Considering the handicaps under which the
Gtrmzn radio world was sul :rmg. the first
adio cxlublh(m in the fall o 1974 must be
considered a_great success. Twenty-four
mamufacurers exhibited and the namber of
wvisitors was. 0, so that the radio assc
e eation ta tepeat the cxhibition every
1| restrictions have

countries on equal footing, and special pro-
visions have been made that this be done
Indeed
standard aerials wil be mounted in the hall
and sound-proof eahins provided. The “Radio
Hall” of ﬂ\e “Berliner Messe Amt, where the
exlibition is being held again this fall, was
buile_last year expressly to suit the_special
conditions 'of 4 radio exhibition. No_steel
v iron - has been used -in its construction.
Brick and concrete and wood have been em-
ployed thronghout s that no loss will be
sustained through large

The: building of this ball, which i 4

Fig. 6. Any number of ifferent circuits may
be” connected by Plugs_andcords in i

150 feet, n the record time of three months,
was quite an interesting architectural feat.
The Ball contains annexes special
lecture hall, restaurant, recreation rooms,
ufﬁccs etc. A special feature of the grounds

s the enormous radio tower, a framework
of stecl 450 Teet high, with ‘an clevator to

the top platform, in which will be installed
a_restaurant acr(»mmnmtmg 0 rS0nS.
Here the aerials for the official transmitting
and receiving R

Berlin is the center of the German elec-
trical and radio industr,
all concerns have their administration and
shops there, which is one of the main re
sons_ why Berlin has been chosen for t
exhibition. Every manufacturer of conse-
quence—dealers are not admitted as exhibit-
ors—is represented, so_that the exhibition
gives a_comprehensive idea of the develop-
ment of the German radio industry. Ameri-
can radio experts who have recently visited
the big wireless and hnudmit :(dlll)ll\ at

(Continued on page

Reinastz o)

Fig. 2. A fourube receiver employing the
circuit.




Radio News for October, 1925

te Doife and Work of

Lee DeForest

PART XIIT
FTER the patent rights to the three-
elstzode amplifier had been duly
r the sum of $50,000, DeFor-
el R by Taoranes 2t
High Bridge and started again his invest
gations, as of old. This had been his goal
for some time, and back at the old routine
again, wherein he could follow whatever
lines 'of _investigation he thought best, life
again brightened.
As somn as possible, Delorcs
Logwood to come on’ from L,alx(cuma and
Gk & posicion a5 assistant.. This Logwo
gladly. It was only o short time before
the lqbnr.ﬂury was in full working con
and TS E s
e fight with the ever-present
bludgeon of circumstance must not be for-
gotien. - The nine months he had spent get-
ting an answer from the telephone company
e patent aftuiey His returh 45 California
for a short time and the final culmi
gvents, were such as fo leave Him not e
in his usual easy frame of mind.
RALIO TELEPHONE CO. REVIVED
But as swiftly as possible he resuscitated
the old Radio Telephone Company, opene
the laboratory and returned_again to the
Haroveneisof tie recently dicoreret o
Tating the original discovery of
the principle, of course, Hittle
leamed of the thatacteritiics of s opetic
tion, save that it was a generator of oscil-
lagig current.  All the technigue had vet
10 be worked out and the necessary mechan-
ical and electrical details noted and put into
shape for practical application. This was
e

g of 1914 things were again
shape and the laboratory was working
two very important developments in the

Fadio field.” The fist wes, of course, that

Just spoken of-—the oscilatng audion

Second was the. consiruction of high

quency alternators. with a quenched. spark

discharge for telephony. This latter part of
the_work was progressing with extreme
rapidity and the Iaboratory engineers had

The first audion detector that the old-timers
Should remember.

succ:eded jin srecting aset which worked
The carrier frequency—the
qucnchtd qu discharge—was of such low
uency as to be audible at the receiver,
but for the purposes of ordinary telephone,
that is, the use of voice alone, an intelligible
conversation could be carried on without the
slightest trouble. The generators were built
to operate at about les.
mber of months this field of in-
e o ootble e somei
the other engincers i the laboratory thought
eld 3 great desl more promise than the
:Audmn in 1he m]c of generator. DeFore:
o 5 T won e
important leads over the audion as it was

developed at that particular time, though,
30 ork was continied on it

OF course, the dudion. was hardly looked
upon as an important development in_the
iransmitting field as since
DeForest had made his demonstration of
B il o e gsetlatog aniian
the reception of arc and other undamped
signals in preference to the old-time tikker
method, there had been a considerable de-
mand for the new type of detector. By the
spring_of 1914 all the large commercial sta-
tions in the country were using it almost
exclusively in_their receivers.

In April of that year DeForest thought
the time was ripe for submittal of the de-
vice to the Bureau of Standards. Accord-
c of the instruments

“Ancther sicp in the advancement and per-
fection_of this development was reached
ore

when DeForest took two of them and set
them into oscillation, at the same time con-
necting utput _circuits

e Jhe fvo_high requencies which

course, caused
nole whieh coaid be plainly heard in e
loud speaker.
NAVY INSTALLS AUDION
It was shortly after a public demonstra-
tion of this stunt that the Navy became in-

a success and tl
twenty of the DeForest receivers:
le ey L second order for ten
s as the oscilstors were called

of the mechan-

ical
by the carly summer of the same year De-
Forest was able to take to London with him
the first 110-volt ion, as he called the
escllator. ‘This tube proved (0 be a strong
oscillator and a husky tube for commercial

t was 30, good.that water bad (o be
used for cooling it while in oper:

ere a note must be made of e

as been too little stressed all the way
um,ugh this treatise. It is that DeForest
always—without a single exception—took each
of his new inventions first to the Army and
Navy for their examination so that they
could be included in the defe ma-
ment schemes of the country. This seemed,
and sl seems, to be a sort of relgion with

ough he has received little of the
pmp:r rcmgmlmn for the fact, in every
Tnstance he has given the Government the
fulles co-operation in the use of s ap-
paratus.

The case just cited above of his giving
the Navy and Army all the help they de-
Sired in comnection with the Oscillion 15 just
another case in_point. Ofttimes the ‘ap-
paratus. chey ordered had to fulfl cortain
specifcations. The new designs necessiated
L at times they
involved the greatest difficulty.

ile e are on the subject of co-
operation, a word might be added about the
catering of the various DeForest Companies
the amateur trade. In each of the or-
ganizations—and DeForest had 2 numi
ent_companies at different times—the
comereial heads insisted that there was
absolutely no money in such small mail order
business, and each time the charge was made,
DeForest tried to explain that the idea was

=

One of the first threestep audio frequency
amplifiecs.

not to make money, but keep the experi-
T st oo GreE e al
ossible in their hobby. The commercial
e s
lack of understanding, but allowed catalogues
to be issued, just to please the Doctor.
This was particularly the case. after
commercialization of the audion. There was

the usual fght and finally cavsed the direes
tors to issue the usual
PANAMA-PACIFIC ExeostTioN
Another of DeForest's penchants was the
b of himself and his co

Pacific Exposition. And thereby hangs one
of the most interesting episodes of the
laons between DeForest and e elephone

lly state that tlm

xposi
in DeForest's case.
followed the carlier chapters of
ography will remcmber thL summer he spﬂnl
at the s Fair, early in his
Almos{ a lmy .n that time and crav-
the knowledge of engineering he
could lay his brain to, the mechanical an
engineering exhibits held him in thrall every
evening after he had completed his work of
pushing wheeed chairs about the grounds
G S
of 1t youth—and they were fov. Tt might
be thay s attendance on these events. in
later years was simply an attempt to re-
capmrc some of the thrill and enthusiasm
of his

Biography recorded by V. B. Arcin of Rabio News, wunder the personal direction of Dr. DeForest.

Cal’:vnu}m 1925, by E. P. Co.
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Anyway, he went to the Pacific Exposi-
tion and, with his assistants, erected one of
the most interesting booths to be found

anywhere on_the ground hings  were
progressing quite smoothly until the tele-
phone company announced that they hag

completed their circuit for telephony across
the continent. The telephone booth was ar-
ranged in gala attire in celebrati
event. There was a larg
and 1o end to- the
prepared to tell the awed listener how this
great feat of engineering was accomplished.
That is these. things, were for the cyes of
everyone but the DeForest engincers. Bu
ane ‘point. DeForest did not and could no(
understand. There was not a word of rei-
e of. any sort 10, the Iitle tube. which
had_made the accomplishment possible—the

ost important publicity vessel of the
W u il ookletsentiley - The
Story of a Great Achievement” It set out
ply how Ihu ol e oo
company had been striving for a long term
of years for the thing which had just been
dotie, and then went into some mechanical
s to how the thing was done, giving
not the slightest reference to the audion
amplifier.
As one

eForest furious.

might well appreciate, this made
He took one of the books,

sat down that evening in bis hotel after the
and wrote h\) own
S follow-

ing morning he paid the printer a vis
ceded in getting his own book printed.

e completed pamphlet was so similar to

that given out by the telephone company ht
were, almost _ indistinguizhable__fro

e text, however, was dnﬁnr:n(
Clery different, indeed. It went into great
detail as to the use of the vacuum tube as
an amplifier of u.lcphumc currents and told
just the location of rious relay sta-
tions and explained thoroughly the problems
which confronted the engineers years
same had bccn solved h) the

Dnl\mcs& three-electrode vacuum tube.
These were distributed as 1.u1v as \!\ntL

of the telephone compan:

complete, for DeForest had g\\cn lnmseh’

t least an even chance.

This, however, did not. cumpl«\g the fight.
Late in the summer, eturned to
New York 'In the radio and_engincering
circles, there was afloat at the time a rumor
that the A, T. & T. was contemplating and
preparing for a telephonic test between Paris
and Arlingt eForest knew immediately
that tl\e one logical way for them to carry
out such a scheme was through the agency
of the oscillating audion. arther inquiry
Sevesied the fact that the Wesiern Electric
Company had, during the past ft“ months,
manufactured more than 150 of these tubes.
DEFOREST IN PARIS

ting o and two tosether, m decided
,mmuhmcly that 1l
a bank of the oscvlhun; 10\' thc purpo%c of
creating the necessary cal for
transmission of voice acro
further investigati
stunt, the telephone cnmpnn
ing. 'DeForest knew from past experiences

that he need_hope for little recognition or
praise for his portion as inventor of the
tubes. He had some business in Europe
anyway, so he set out at once

He reached Paris  week before the sched-
uled time for the test. He s
at his command working to tl\t lcs\ﬂt tlm'
whm the tests were completed and the
stories of it given the papers, the name of
the inventor of the oscillating audion was
well up in the first few paragraphs,

DEFOREST AIDS FRENCH

Of course the war was on at the time
and communication was one of the most
important things in the successful perpetra-
tion of a campaign. The radio engineers of
the French Government came to DeForest
for help and he gave them the fullest co-
operation. It was during this period that

of the greatest Zeppelin scares was har-
m\\mg the hearts of the non-combatunts 2t
hos est, knowing the character-
nnu of thc &ransm:ncd sound of the Zep
engines, set to work to find some means of
protecting the cities and villages by the
simple expedient of giving them warning
10..g enough in advance to seek safety.
Finding 2 microphone in bis trun he fixed
it in the s ge megaphone
and ran the leads u( un, m\kc to his three-

type of commerciat

stage audion amplifier and equipped the horn
with a swivel joint so it could be rotated
2y diection,. This atrangement allowed
the Zeps to be detected and located several
miles further away than they had been be-
fore with only the agency of the horn.
Whil on his trip and helpng the engincers
of the Army, he found time to introduce the
audion amplifier on. the Continent for the
first time. He had his standard one
Soe theae ey ke e

O of the first types
4
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Bt vroff  he @t
;ﬁw——u%zn/x/ﬁw—e%
—
£,
bl
1
| ot st et
sl

Page from DeForest’s note-book with data
a5 a det

‘on audion tube us

public demonstcations before all the engic
neering :Uutucs and school

i France wntil December of that
year.

PROBLEM OF VACUUMS

At home, the work had been progressing
very nicely. ~ After the completion of the
1

crease in the_voltage on the plate

certain poiot invariably resulted in paralysis
5% the tube. This phenomenon was always
d(‘C(Ymp.m.Cd by a h!un\ glow

hh low was_attribute

e ghacs omaining in them after the ex
haustion process, so the only solution was
the manufacture of tubes with a higher
vacuum

(ummerual!v this ite a problem.

ere few |)\aMS it cuumn equi

work as carefully

e DeForest Company
Sl e
glass-blowing plant and installing their own
vacuum pumps with the necessary equipment
for making and mounting the elements of
the, tubes,

Soon after this plant was pu
tion some large oscillators were
was then that l)cl‘ares and his :h;l)tuuﬂ
first felt that the time was at hand when
the vacuum tube would indeed turn the radio
industry into a new and much advanced

The whole art was to be revised,
the old technique was about to pass and a
new era be ushered in. DeForest saw in
the very near future the adoption and com-
pletion of his dream—radio broadeasting.

t fuie oot
built.
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Radio Stereoprhony

By LUDWIG KAPELLER

At e it s

'RE.BRoADCAST

STATION
1,300 Meters

n s shown
pho

¥ RE-BROADCAST
STATION

505 Meters

The principle of sicre
re a dot

o
A adre e rckaivers To

a Jine diagram showing the system in
Above is an analogy found In direc-

ophonic transmis.
ble st of micro-

T
2 |

BROADCAST
STUDIO

RECEIVING
STATION

5/

NHE most important goal in radio re-
ception is perfect reproduction. Many
of the other tasks in reception have

been accomplished, but as yet there are many
improvements necessary in reproduction of
signals before the radio engincer cun lean
back in his chair and s at is perfect
reproduction.” countries
where there is any i i
radio, there are men w
fem.” The laiest meihod of improvement, to
be published is the use of two complete

trammitting _equipments _cmploying. two
wave-lengths, both broadcasting the same
program, but with two microphones picking

the

p fhe signals from diferent parts of
stu
PLASTIC TONE REPRODUCTION
Many a radio fan recently, instead
ferrng {o hookups and e char
curves, has ed_his loud speaker with
Clath "or his eadphones with wadding in
order to eradicate some unpleasant cffect

Guided only by his_ intuition, he may have
lined s room with bankets and. Fugs. 1o
approach the con the studio, T
B ety possibility, he may ave

sopean telephone companie provide speial sevice comactions o impertant music and opers balls and thcatrs

mber of E:
St TR

to the loud spesker and headphones simul-
tancously and, all at once, may have become
aware of an n\wmp.n'\hle mptoveatent ta e
production. The music scemed to be more

astic. and more alive—he had discovered
for himsel the principle of plastic tone re-
production.

s a matter of fact, this invention is
about forty-five years old—only four years
younger than the telephone. On August 30,
1881, the German Imperial Patent Office
granted a patent to the Parisian engineer,
Clement Ader, covering: “Improvements of
Telephone Equipments for Theatres, which
gives full details for the direct transmission
from the stage to the subscriber.”* To quote
the patent Titeealy: #The transmitters. (i £
microphones) are distributed in two groups or
the stage, ight one. The subscriber
s Hlecwise, two, receivers, one of them cone
nected to the right eroup of microphones
and the other to the left. Thus, the listener
is able to follow the variations in intensity
and . intonation_ corresponding to the move-
el MR e o e e

‘may be said that the inventor hit upon
ihis absalutely modern arrangement only by
chance, unconscious of the-effect of plastic

performance. However, this opinion is in-
by

validated by _the following -lines in the
“This double listening to_sound,
received and transmitted by two_different

sets of apparatus, produces the same effects
on th the stercoscope produces on
the eye,” That Ader was aware of the fact

that this arrangement was
stereophony s indicated by the patent draw-

features

in
Besmcs, Ader points out certai
i 1 advan-

Reis microphone, the speci

LR Soatist it being_proo
against interl cussions of the air.
O of these claims. reads: . “The arrange:

ment of open case filled with lead and con-
taining the microphones mounted on flexible
clluloid  supports, in _order raly
Hocks and concussions.” The inventory’ file
For plastic tone reproducers is rather
Pl S A w veater v
Ohnesorse, who installed similar_apparatus
in the music hall of the Crown Prince's
palace; from Manfred von Ardenne (some
of whose articles have been published in
The E-xperimenter) to Steidels’ Stereophony,
which is just stirring the world

Continued o poge S

These lines are permanently
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A ONE-FARAD CONDENSER

Comparative Sizes of a
One-Farad Condenser and
the Woolworth Building

HOW WOULD YOU LIKE TO OWN
A 117,300 PLATE CONDENSER?

AVE any of you the slightest idea
of how big a one-farad condenser
would be_if it were possible to
build one? Most likely you have

not, especially if you have never tried to

estimate its size, as we have done on this
page.

To tell the truth, whether a firad is large

or small depends 2 great deal on the way

e loots s Wi Callves G

Sland of Liliput he found the pygmics

which he_call iputi

gty sl o biss b S0 theke, Gl

ver was a giant of size heretofore unimag-

inable.

But when Gullive went to the land of the
Brobdingnagians as small o th
as the Lilliputians looked
with the unit of capacity—] e Forad The
farad was defined originally as the capacity
of a condenser which could hold a charge
of one coulomb of clectricity and at the
same time have a terminal voltage of one
volt.

Such a_thing, however, is impracticable,

subdivided it into another million parts, giv-
ing us the micro-microfarad.

We are accustomed to dealing with the
microfarad in radio calculations, so the farad
Iooks enormously big, just as the inhabitants
of Brobdingnag looked to’ Gulliver. On the
contrary, if we were accustomed to such a
thing as the farad, the microfarad would
certainly appear insignificant.

microfarad condenser, for

mf. condensers to make o farad of capacity.
On the other hand, suppose we wanted to
build a one-farad condenser, and for the
sake of argument made the area of each
plate nearly eual to the ground area of the
‘Woolworth Emldmg shown here. Suppose
also we wanted it to equal the height of this
famous building.

In that case, there would be required

eet,
vmnh Bu.ldmg, e e -plates
and di

It is well known that a sphere is a con-
denser. To show how extremely large

farad really is, it will be well to note klsa!
the capacity of the earth, assumed to be a
perfect sphere of conducting material,
ety 72/100000 of a farad or 720 micro-
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Superpower

OWER GENERATING PLANT.

B Seciiay Dl the Goneral e
2 bars for crcying the

e o the anamite o
top of the pietire.

OR the past six months there has been
a great deal of discussion in the radio
and gu!eral press cor erning -the use of

superpower in broadcasting. For the most
part it was mere discussion, sprinkled here
and there with an account of some new sta-
jon adding a few kilowatts which brought
is total powes to 3 possile ve or six ko~
wa

At e we have the real thing in super-

power—30 kilowatts._The

August the wntc( visited,

Gencral Eleciric Company at Schencctady,
New

SUPERPOWER STILL EXPERIMENTAL
Although the new, powerful transmitters

EXPLORING METERS These

b the eid int Tadi
ted output of the gian

2the Soutn Schenctady siation,

it

work stll classify the project as an experi-
mental one. There are a large number of
estions involved which are still to be an-

public cannot, in truth, come to any final
opiion as to the efficacy or efficiency of the
use of Sperpowes until it has been given
@ thorough (e

is the ODJEC( of the technicians to set-
fle hise daestions.scientifeally s Boaly
through the ney installations and the reports
of their operation.

“The whole queston of superpower i bound
up with propagation formulas, wave forms
and the co"\l'n\'a.ﬂve efficiency of the added
power as compared with lower output. The

goise aatic level for the program to be re-

o consideraton, and probably the

important - one, the mathematical THE ANTENNA METER.
S e ik feaas Wik
is called the “attenuation constant” and gov-
erns the amount of effective signal at any
distance from the transmitter, depending on
the wave-| lmg‘lh used and other mnstants
The current in the receiving antenna is
portional, not 1o the total power output at
the transmiter but to-the curent m the
transmitting anienn:

This is 4 field which is still more or less
new. -that is, there is not a great deal defi-
nitely known about it—and the new stations,
among_other thins, hope o’ discover more
a
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Broadcasting

THE SUPERPOWER TUBES. These

with their stendant Tepup b

ranstormers. The two solid panels at the

gt

lines that come from the studio in Sche-
ectady,

—

to the stations themselves, the accom-
panymg hotographs give a pretty thorough
idea of the size and scope of the equipment.
The transraitters are all of the master oscil-
lator type and employ the 20-kilowatt, water-
cooled tubes. The buildings containing the
transmitter and the antenna are placed sev-
eral miles out of Schenectady in order to
minimize the interference in the shock ex:
citation arca around the transmitter, It
fairly certain that all superpower stations
erected will follow the same plan of erec-

tion at some miles from the populous centers
Which they are supposed to serve,

ere. are. two main transmitters, one
which operates on a wave-length of 379.5

419

meters and is equipped to care for a maxi-

is capable of putting 40 kilowatts into the
antenna.

All programs for these stations will come
through the regular WGY studio control and
are transmitted from the Schenectady station
by land T i he baeh-pove uac B
fere the land line cur-

o ) g s
plificr and then delivered fo the station

ulator panel. This unit consists of three
banks of modulators, each consistng of two
of the 20-kilowatt tubes with the necessary
amplifier tubes to bring the signal to proper

POWERCONTROL

PANELS. At these panels

the enomious power hat

is used for transmitting is
ulated,

ONE OF THE SHORT

WAVE_TRANSMIT-

TERS. _Below, t

lekt, s shown or= of the
itte-c that can be

o
intesity, for placin it on the rids of the

large
e feble arrangement of
connectors, any one of these panels, any

sclectivn Or-combinciion oL thiem o Ui W
them may be used in conjunction with any
one of the transmitters.

the accompanying  llatrations
shows this arrangement. The r(e ratl h
Boc s o O ik
the necessary transformers stzp— 1p unbes.
the connections and the grid-biasing leads.

gl
nectors i osellating or high tenson circits
(Continued on page 558)
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Parlor Magic with

b T I T T A A T I oI

5 By HUGO

Member American

ways arouse the suspicion of the party ta
be initiated.

It & metailc claic i used, one wire from
the loud speaker is run to one of the chair
legs and ‘connected with it This may be
done under a rug or carpet so the connection
will not show. In this manner, there wil
no_possible suspicion and the surprise effect
is_consequently heightened. The other end
of the cord from the loud speaker gocs to
the "phone plug, as shown, while the other
pole of the ‘plug connccts to 3 cord of wite,
which may be wrapped around a spoon or
other metallic object, in order to make g
contact with the performer's band. It will
now be seen that if the performer kisses the
Tady's hand, providing the radio set is turned
on and_there is a station going, the instant
he touches the hand, the music, o whatever
program _there is from that station, will
issue from the hors

In this experiment the current Jows
through the performer’s body,  thence

Using your radio outfit for parlor
magic and novelty stunts is a brand
new idea. In this article the author

3
§
T
g
3
H
H
s
T
H
i
s

HOSE of you who think that a radio
ood only for listening
to the various broadcast programs are
Aside from giving its customary
a radio outfit, under certain

I

can become an excellent en-

stunts which are described. below are i
original so far am aware,
B e Goaceihed betore Many variations
may be made, and we now
Soirce of entertatmens from our versatile
radio set.

Tn ordsr to perform any of the experi-
ments and éntcriainments herein_described
it ssary to have at least a 3-tube,

Albougiiis may
&5 our froat cover |l|us(ra(xoll. e o
in illustrations Nos. 1A,

e A R
o baye m the Sipriie dlenint & el

ictured on the front

iron ahiair 35 of the gardcn ety and while
it is not so evident in cities, most country
Thowes bozst several of them. Tn order to
make it is ne(c:tzry to have
e S

e e
1‘!: one- pictured, then the next best thing
would

rests, or otherwise wrap tin—or cr)vpﬂ'—fuﬂ

—around the arm rests, aithough this is not
quite so good, because such a chair will al-

ough the lady’s han aod arm, while her
i nlher o b
from i part of the ‘carrent. gots back

to the loud speaker, thoreby compicting the

o T LT e

! issue from the horn only 50 long 2 contct

is made between the performer and the one

entertained, mor is the music or sound weale-

cocd, a5 & rule. So long a5 a good contact

is made, the high frequency currents
readily through the body, almost as if there
were 2 solid metallic connection throughout.

As a rule, the lady being entertained will
be skeptical that it s the contact between
mouth and hand that causes the music. If
she is, just ask her to touch your face or
every contact thus
e, music wil, of course, be Bea d.

An added interest is given the experiment
by touching a sensitive part of the subject’s
face, such as, for instance, her ear, or
lips, lightly with the finger. If a 3- or 5-

AT,
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Your Radio Set

priore TG DO Tenenwe

GERNSBACK

Physical Society

000004

tubie set is used, a slight \mglmg sensation
hi

ulenon

har mless lttle shocks, such as are given off

7, a weak shocking machine. This occurs g 5. when 1id

onl y if the touch is very light. 1 the finger  gidves become

is 1 ressed solidly against the skin this effect o head-set 1

wi ] ot be notic his experiment the

(f course the entire success of this ex- B two

pet ‘iment hinges upon the “victim's” not see- coming from the
e wire running to the performer’s

bocly. Variations of this can be made as e

XTIXXX

fol fows: fstener's cars.
7che performer may have a few short will
pa Is rum theough his shoes, in which case 3 %

hol ¢ has to be cut from the sock, so that Jeadset.
s s e ol biiyeang Ran oo
the ' nails. Then metallic plate may be ke te crie

op} rortunity for qm;e a good deal of fun.
” Fhere are, of course, many other varia-
tio ns that will readxly suggest thenmsefves
to any clever perfors wooden chair
wit h metallic arms is ||5ed 1( is, of course,
nec essary to run the w o these metal-
lic semrests, and T need fof state here that
the 'lady always has to make contact with
the arm-rests, otherwise the horn will re-

silent.
lllustrations 2 and 2A_show another
vai “iety of the same idea. Here we have a
nur nber of persons connected in a chain in

(Continued on page 559) s
- on HianGS

Two 37

Here we have a variation of the experiment shown under
Perhaps you do not believe that two sheets of letterhead
paper may ecome 3 gond radio Head-sct, but tesring is Beliving,
and if you dow't believe it, try have the surprise of

through loud and  clear with o distorton. and fully 55 el a8
with a good headset. The principle, by the way, is that of
| Dolbear's Condenser Telephiane.” Fia: 4A indicatos ths connectons.
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News and View S

sigwn the G nicmia who act th m e
‘accompanist at Sta NY.

THE REMOTE CONTROLERS. H

THE VOLGA TRIO. These three young
who have but recendly 1€ Eng-
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[
S !

of Station WRNY ‘ e
| e \
1

THE REMOTE CONTROL EQUIPMENT. -
In the suitcase on the left are the two micro.
phoncs, phanes for monitoring ek =i
batteries, and in the right-hand valise
e valcs. smoboe it Hoe arapitying .h:

RO baies o g5 o0 s ead i BATTERY.CHARGING PANEL. Ths
THE coNFRoL ROOK OF

WRNY. Tis panel, which was bui by the saton’y stat
ows the power amplier and transmitte: o Cheinesrs, controls the charsing of any
= s . e ».;" or all of the llar}[( h: tteries. u!td in trans-

“THE TRANSMITTER AND C
PANELS. In ti aacL



Radio News for October, 1 925

‘;%

AN_ANTENNA MAST OF STATION
iwlz Sore n shows ane of the 30 ook
§

. N.  base ofy
one of the {owers. The man is pointing fo
the porcelain insulators. © Kadel & Her..

RADIO COMMUNICATION IN SANTA BARBARA
i’ 6w hours sier sha. Calorsia dssser chit "MI

set was hooked up with a microphone in the circuit and com-
‘Faunication established with the warships and California cities.
© United.

i Now Vork Gty il be 4 fuplicut. of

aewest in New York Gity, will be 2 dupicate

Staion WEAF and will bongeast with o pomer of
five kilowatts. © Kadel & Herbert.

GIANT WATER-COOLED TUBES AT STA-
TION WPL. This station, whit
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HERE ings
that classifed those  two
and set them apart from
all other radio and_edi

torial men I have ever seen. They

had fhe worst bad luck followed
by est good luck and the greatest pro-
doing the unsuspected that ever
every-

; for
Cioabommed i1 coitle ‘of Grdinary,

s individuals.

How Michael H. Muldoon and Tsadore
Schwartzberg cver struck up the fellowship
which kept them together for the long term

t o No matter what

circumstances, they could not have been

matched better ad they had the same god-
father and been tw

Of equal e
sclves into radio. ~They
thereby hangs this tale.

But it does not alone hang on their fall-
ing into radio. it not.
Old Man—otherwise the S
known as the Publisher and Managin
tor o ‘the Holden Times—and his enthu-
siasm, which was as unlimited as Einstein's
space, and his unholy craving for something

years

is how they let them-
did, however, and

to fill the front page on Monday mornings,
umk\ and L2y would probably not have
ulled the stunt of the cad-

d age e h
Faes: called 1, cost the S e the Tose

“There was a lurch as Irey brought the
plane in control of the short-wave

bis dignity and themselves three
good nights of

Tite bad hecn sather unevenbfoles
t00_ uneventful—for some time and
so Michael and Isadore were serious-
Iy considering a change of climate
and working conditions. But before
they could raise the will

proper

along.
cided that radio would be 2 grand
and glorious scheme for the increas-
ing the circulation and thereby the
advertising rates.

He informed Izzy and Micky they would
be, on and aiter the following Monday, the
editors of the paper’s regular daily fadio
Settion and also the Sunday radio supple.
ment. This was, of course, nothing extra-
ordinary, for most newspapers have radio
cdvmrs recruited from all sources, including
the copy boys and the Tinotypers

B fhis pair Be o ey T he
usual run of pre-empted editors, for lzzy
had a grander fund of usually useless infor-
mation_than any other man in nine states,
and Micky could, under the proper stimulu
do_himself fairly noble writing about an
thing, whether he was_conversant with the
exact facts or v could tall with
fair ease on anything from Pleistocene Man
to_the latest method of carbonizing stecl,
Micky could, likewise, tell a
diamer tabie, after. the coffee, which would

The TimesFlies

By MARIUS LOGAN

equal and ofttimes surpass anything of Jules
Verne or Baron Miinchhausen.

At once it becomes evident that they were
the ideal journalists to edit a good, up-and-
coming radio section.

Once they had started on the job they
became interested The weelcend aftes
they had been given_ the assignment, lzzy
spent several hours in the ‘:mclum of his
room at Mrs. Brady's Elite Private Hotel
with several heavy tomes, which, according
to their prefaces, told thoroughly the tale of
radio. After he had absorbed Flemming, a
it of Van Der Bijl and some miscellan-
eous authors of less note and less mathe-
matics, he came into the office_ on Monday
mornigg with a new glow in his eye and a
new enthusiasm in his heart.

With Micky, the situation was somewhat
different. He read a uxuplc of Jules Verne's
accounts of rxp1w< the various sciences.

it g i

and read one or two sim-

popular magazines
in words of

ple treatises on radio—written
one syllable, with a_demi-fasse of Rapio
News. He, also, was under the impression
hat he Was. thoroughly capable. fadio.edie

tor.
During the following weele Tzay built ex-

actly five radio sets. Four of them worked

The first ones wére rather. amatearish in

their appearance and little more could be

said for the operating characteristics.

the time he had completed and put into oper-

(Continued on page 514)

N
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The Vacuum Tube and
Photo-Electric Cell

By GENERAL GUSTAVE FERRIE

authorities on radio tubes.

HE developments undertaken to pet-
fect clectric devices, and in
particular three- and four-clectrode

vacuum tubes, have fouid yery cffec-
tive and numerous applications in v
departments of sclence,

We shall describe briefly certain arrange-
ments associating the properties of the three-
and four-electrode tubes with photo-electric
cells, particularly in connection with certain
0 ot e v

Iat

LT e
acteristics of three- and four-electrode
vacuum tubes, which are well known, but it
very briefly
the properties o

Whn Tight is allowed to Fall on a surface
covered with ft-sensitive. metal_and
placed in a vacuum, it produces an em
of electrons whose intensity depends non
the quantity of violet rays in the beam di-
the surface.
B s sery interesting resul,

in par-

by Mr.
Observatory,

Strassbaurg.

were constructed as follows

On the interior surface of a glass bulb, A,
(Fi. r of potassium is _deposited
Ll sl e e
window through which the light enters. The
wire, f, sealed in the glass, makes contact
with the potassium. In the center of the bulb a
wire loop, p, is mounted, insulated from the
potassium and connected to the outside by

The author of this article is one of the

Gen. Ferrie

a second wire,

vorld’s foremost
In this article he describes sev- \
eral new and interesting applications of vacuum tubes.

in his research laborators. This

neted experimenter has contriued grealy
he advance of radio,

i, also sealed into the glass.

Under the influence of the tght the potas:

sium emits electrons.

R the negative pole of the batiery, B the
central loop being connected {0 ihe' positive

pole, the latter attracts the electrons and @
current is established in the ba surface.
This current persists during he time that

under action of light. In
i tior, uu effect is instantaneous or_at
least takes place in an extremely short period.

1D
Reieasl

bich

equipped with a photo
electric cell for deter.
ining the exact in-
stant that a star pas:

teles-

of vision of the
cope.

DG
LWl
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The effect can therefore be used to determine
the beginning of some luminous phenomena.
current of a very low intensity is in-
creased by introducing argon gas_ints
bulb under a pressure of a few millimeters

electronic current is then increased
(hrough fonization

y collision. But even

for very intense illumination it never reaches
2 microampere. In order to
it is therefore

t deal.

utlize this carvent prdstieath
necessary to amplify it a great

e meass of smplibeation of i
creasing the potential of the batieries con-

—_—
LIGHT

S Sy

The photo-electric cell designed by
M Rcumn The side o the bulb, K. 1 coated
with pe ich acts a5 an electron source.

How the photolectic cell is used
cojuncton with o standard theee lement vac
5 i

nected between the potassium and the anode
of the cell. This method, however, is fimited
practically to about 150 volts, for above this
value there ot producii the Tiow
discharge on the nside of the cdl, and even
of causing discharges capable of s
damaging the cell. In order to achieve the
necessary amplifcation, it was necessary 1
resort to three- and four-electrode tubes
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With a three-electrode tube (Fig. 2), the
anode, a, of the cell is connected to the grid
of the fube. When the cell is illuminated,
theelectrons sxitte by i pofassion Eiiee
the anode connected to id

Because of this c‘vdrg:, the grid acquires
a small negative potential with reference to
the tube filament which produces a large
diminution of the plate current. It is this
diminution which is utilized instead of the
photo-electric current itself, Since the three-
electrode tube is not completely evacuated,

cirons emitted by the Hlament produce
fonization by collision with the gaseous mole-
cules which remain in it. The positive ions
so produced will partly discharge the grid,
whose remaining potential will be consider:
ably smaller than that considered above. In
St S Smton o potential,
6 ey et Vot i
positive ions, and to this end to reduce the
Dlate voltagé £o a value below that of the

ionization potential of the gas; that is
say. to about 20 volts. The consequence of
this_dimmution in plate voltage is unfortu-

nately a considerable reduction in amplifica-
tion.

e difficulty disappears on making use of
four-slectrode. tubes, which do ot
a_plate voltage higher than 20 v "The
Circuit. s indicateq i Fig. 3. A potential
of 6 (olts is applied between the first grid
and the filam Everyt
iyt the cleetbte. soie
first grid. The atter being extremely close

o the second grid, the tube has a very high
co-clficlent of smplification; T order to ob-
tain the best possible operation, it is neces-
ary to use a_potentiometer in connection
ith the battery, P, in such a manner as to
enable an accurate adjustment of the plate

he measuring instrument, G, is

¢ a », and a re-
sistance, r. possible 1o obtain_with
such arrangement of a single amplifying

A photograph of the
apparatus shown dia-
rammatically | in

tube, in_cases of intense illumination of the
cell, sufficient action to effect measurements
by means of a needle galvanometer giving a
maximum _deflection of one milliampere,
This arrangement of galvanometer, bttery
described
1925,

and resistance is the
y Dr. Bazzoni in mc July,
dita It

increase. the ampli
ing an ordinary three-clectrode vacuum
tube, connected as shown in Fij
periments show that the maximum Sensitivity

427
of the two-grid tube occurs when its plate
fully illuminated.  When the illumination is

insufficient or when the variation in current
sfiodbeiEile DRI the sitant 8

struments, it is necessary to add a supple-
Tonary S Ao R
three electrodes could be connected

instead of one,

parallel in case of necessity,

Fig. 3. By using a vacaum tube having two
E58 demena, 3 Jowee piate voliage can be em
Ployed than with the standard " threc-element

fube, o faciltating the wse of the photo-lectric

suring
dden_and rapid,
returm to normal posiion, afier ‘the Tight is
cut off is.very slow. This is due to the
negative charge collected by the second grid
of the first tube, a charge which can be dis-
sipated only slowly because of the high in-
sulation. ., If this charge is very much re-
(Continaed o page 5

The giant telescope in the Erench observatory to which i attached the photo-dictric cel apparatus
in astronomical observations and calculations.
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he Inventions of

| Reqinald A. Fessénderj%

PART X
financial dificultesof the Edison
nectady and
Light Companisn
which were the cause of their inability
to conhmm fo pay for the solution of com-

by the Edison Laboratory,
Siraightened out until 1892, when

ir. C. “offn, & man who, had demon-
strated very exceptional business ability,

first as 'a shoe manufacturer and then in

connection with the

P
Houston Companies to form the General
Zlectric and quickly transmuted the semi-
bankrupt _aggregation into an _extremely
sound and profitable organization.
VACUUM BOILED VARNISH
But, in the meantime, a number of us had
to look for work elsewhere, and the date of
my wedding with Miss Helen Trott had been
nccessary 1o
quickly. Mr.
Pratt, of the Pratt and Lambert Company,
had come to Edison in connection with some
trouble he was having with blackening of
varnish gums. Edison, busy, had him

down to me. In connection with my work
on_clasticity, referred t y preceding
article, I had distilled great numbers of

clastic _substancesy including.
fossil gums, in vacuum and under pressure,
and had formulated certain_conclusions as
to their behavior, decompos S¢

was able to show Mr. Pratt at once how (
Femove the blackening of the gums, and also
how he could use the cheay fossil

Futns o, place of the moré expensive copals,
same_time get clearer, tougher

again, after consultation with his p
t offer me a one-third interest.in his_com:

piny, guaranteed at not less than $10,000
per annum. This was a munificent offer,
for $10,000 then was equivalent in purchas-
or rent, clothes, food, etc., as my

ceptea ft - But T wanted to my
work with Edison, and have never regretted
urning down  tha similar invitations

received later, from the Carnegie Company,
ocomotive Works and others.
times it has seemed to me that t might have
been more fair to my wife if some of them
hadifeen e o 1 ik
richness and fullness of life
the amount and character of its
experiences. My ther used t
that the only difference between a rut and
. And
: clean

hardship, of wide experience and varied in-
{erests, fogether, efect 2 welding betuween
Tusand and wife which is the best personal
hing that Tfe can give; and that exrly mar-
riages and simple living ar
WESTINGHOUSE S

The position in the varnish works had,
of course, been filled by the time the Pdison
companies’ difficulties came to a head,
W e DS have
been made with other varish
companies, there was, the it
in the design of dyna-
T s oher eciical machinery was o
he sought, to round out the mathematical
studies. sition ds zssxstam to J. F.
Kelley, electrician_for the United States

pissi soitow BLoTals HIONTING STATION ¥ MEW TOPE

.

.

TR

A quals nstance of the type of clectrical machinery cmploy

period of which Professt

Company, the eastern branch of the West-
inghouse’ Company and which handled all

k of that company, offered the
opportunity, - Zimmermann was_the general
manager, a very able man. Nassoy, the
3 supcrintaent s aleo oy ptle
Kel rilliant and remarkably well up

in i subject.
or himself interested
almost solely in sociology and rather disin-
clined to take trouble. He seldom came into
the laboratory, leaving me entirely to plan
and carry out the experimental work.

SAWYER, MANN, MAXIM, WESTON,

CHESNEY, STANLEY
The incandescent and acc lamp work fad

boen taken to Pittsburgh, g0 pac the
plant was vacant. A Mr. Stanley, oo
Sold the Westinghouse Company. & type of

arc Tamp, applied for a portion of the space,
to develop an arc light machine. While not
inventor himself, ley was a very
Zood business man had_several very
able assistants, notably Mr. C. C. Chesney,
now head of the General Electric Works ai
Pittsfield, Mas
The labomory, of wh
charge, was one of traditions, for Sawyer
and Mann, Maxim and Weston had worked
and Mann had been among
ed paper for incan
iled to malee o prac.
important, failed

was _given

descent lighting, but fa
tical lamp, and, still m
o discover the method
electrical light,” which formed such a_prob-
fem to the early workers, and which Edison
solved by making the lamp have a very high
sesistance so that but litle current was
Teded pet wath, 85 50 the s o6 cop
per needed Tor 'the distributing mains w
reduced to a practicable amount.

Maxim, lmr ﬂn: nventor of the it
practical and of cordite, the
first pracml mtmc:llulo:c rifle powder, and
who did s ortant work on
ing was. 1 responsible _for

believe, the

o 23 Gourtess of New York Edison Co.
e af the time iy preceding 4
Fessenden writes in. th

use_of nitrocellulose for lamp filaments,
W the greatest of them all, had
worked oit a system of electroplating which
was long, and still is, used. Also an efficient
of dynamo and an Gty efficient
at work was the in-
ention and it e G insin
ments, in w e_occupies the
e that Edlson does In fhat ok o
lighting. The cruden the_electrical
meastring instruments prmr to his work is
almost_inconceivable now. I think it safe
o'siy that the average crror then amounted
to cent. in commercial instr
ments elaborate research and exper
ment Weston produced a type of iron alloy
which, after “aging” by a method he dis-
overed, would retain its magnetic strength
unchanged by shock or temperature variation.
He then produced copper wire in a pure
state, and free from the minutest trace of
lrop Tt by refinements in construction, &
weled bearing, etc., he
gave clectrical engineers D.C. vollmeters and
ammetess which could be depended spon to
within % of instead o
34010 per cent. previously obtainable.

MANGANIN AND THE WESTON CELL
Since the re e of the copper wire
changed with temperature, the circuits of his
instraments had to_be fent at the same
sy some means. He did this by
e
hitherto unheard-of and at first unbelieved
properties, .. one whose resistance dimin-
ished with temperature instead of increasing.
¥ b ocied e
called “Weston” Then ‘as a_standard of
voltage he invented a standard ccll which
did ot change its e of
fCpErAtiie Lot be proiioctl heBrst
satisfactory A.C. instruments.

This work made possible, for the first
time, the_accurate commercial measurement
of electricity, and it is of interest to note
that all the steps are due to one man.

This autobiography copsright,

1924, by E. P. Co.

AIL rights, including that of transiation, sérictly reserved.
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WORK_IN LABORATORY. “EMPIRE
CLOTH.” sxucou IRON

e first thing dot ut the labora-

mr), i rad be ahi entirely to run

lown, into shape so that quantitative meas-

urements could

of success i nventing.  Then a
¢ bearing metal problems, the mater of
nsalation caite e c and nitrocellu-
lose varnish and fapan e o
¢ dynamos would not stand up, as the shel-
lz etc., cracked and became hydroscopic.
Here my researches on oils and gums came
in. It had been of course evident to many
that linseed oil would be suitable if it could
be dried quickly and would still insulate.
But the raw oil took weeks to dry and when
driers were used it would not insulate,” So
the ory our practice had
been to dip clnth i
three weeks in a_warm room, and then cut
the cloth into strips for tse.

ut dynamos in those days were not coil
wound, so this could not be used in place of
the sbellac L i ol

not be hel 't weeks for drying.
S0 it sopsbion, s wokeo by
the che: mxczl drlrs lead oxide, eic, spoled
Tinseed ofl when used.

cop
union of the driers with the oil.
1| the_dricrs used appeared to form such
oaps. It was_then noticed that one or two

SR e e

this hypothetical structus

irvegularity of the carbon atom

o Hinder the free magnetic ahgment of the fron
(Fe.) atoms.

e)

cially as driers particularly borate of man-
ganese, acted, even in minute quantities, very
Sctively.  From the work done in develop-
ingmy clectrostatic doublet theory of co-
hesion the conclusion had been reached that
cohesion and chemical union differed only
in the presence or absence of ionic charges,
and that, to quote from my paper before the
Newark Electrical Society in 1890:

“The difference ~between
chemical combination js that in cohesion the
atoms are charged similarly in every way
except as regards position, while if any third
substances short-circuit the atoms they become
chemically combined. This is the explana-
tion of a law which will probably be e
true in the near future, e, that no two
substances can_com out_the pres-
tnce of a third, thus making all chemical
cowbinations the result uf calalysis; plexe
forms of the substances being capable of
acting as third substances.”

rate of manganese then (and others of
this_type discovered. later) was simply a
votfortal At fang oo et ‘might
dried oil having high insulation. It

d
{his borated oil and placed in a drying oven
and the oil would dry in a_comparatively
few hours. By the addition of suitable gums
in proper propomon, determined by experi-

100 samples at a time, a fine flexible
il sl clot St

e
Senden's u.my swere valid is evi den:ul by the
h magnetic cficiency of

tained, similar fo_what s now Jnown es
Empire cloth, proved very durable,

samples now 33 years old still being appar-
ently unchanged.

The results were in a way almost too
good, for Nassoy cas
plained that it was cutting do
of the repair department as of all the dyna-
mos insulated this new way during the past
year only two had come in for repairs, and
one of these had been struck by lightning.
However, the reputation built up covered
this loss ‘many times over and orders came
in so fast that there was dificulty in filling
the.

INSULATION FOR DYNAMOS FOR
MAKING ALUMINUM

Hall had invented the first practical
mehod of making aluninum by clectrolysis
the method whlch is used t

orders for the dynamos, These w:re .
vollage, about 30 volts if I remember, and
200 \p, which was a large dynamo in those

days overload was at times excessive,
amotinting to a short circuit, and the mechan-
ical stress on the windings was very high.
It was clear that no organic insulation would
do. I had noticed some years previously
that if cord made of pure asbestos was
Soaked in wiicats of soda. dried and heated,

of fair insulating quality.
Structions that the ot s Capmet straps, three
or four inches deep and about a inch
wide, should be insulated in this way and
Iaid in their grooves in the armature sheets,
and the dynamos shipped so. This horrified
the testing department, accustomed to meas-
wring dynamo insulation in megohms, espe-
cially when it was found that a whole bank
of several hundred lamps would light up
between adjacent windings. However, an in-
ventor must never be intimated by what ap-
pear fo- be facts, when he knows they are
ot so the dymaftos were shipped and noth-
ing heard from them, except orders for two
Tire 35kt report thar they workad ul
sight, but that. the brushes used to get red
hot,

JOB ORDER SYSTEM. BALDWIN LOCO-
MOTIVE WORKS

The new types of dynamos and motors we
were putting out developed problems which
could not be solved by the regular field men,
so a great deal of outside duty was thrown
on my shoulders, straightening out the work-
ing of street railways, lighting plants, paper
mills, manufacturing plants, etc.
tion {o this, having unfortunately some spare
time after fixing up an incandescent and
street lighting plant, T volunteered to g0
over.the books of fhe plant and find out
why they were not making money. Here
my early banking experience came in handy
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and the quite undesied result was that in a-
very short time they were sending me all
ovér the country to doctor up financially
sick plants, and this cut very badly into the
time avaflable for scientific work in the
laboratory ut this time also I intro-
duced a new system of accounting into the
office, what I called the “Job Order” system,
which Inter came iato general use in works:

jobs to be kept track of much
B et S
accounting.

interesting outside ji
Daivid o ve W orks. 2 a s
stalled our motor: new 100-ton
cranes, miich Targer than any Lhmg previgusly
used, and had bought some und dy
mos to drive them,
manager (he is now. the
very fine_engincer and the inventor of the
method of making locomotive driving wheels
by forging dies. When the cranes were
orking Vauclain, whom 1 liked e much
in spue of his_insist me “the
parson,” said e was tsing altogether foo
much coal to drive the works; how could
he save it

ooking things over and making a few
calénlatioss on

pipes used in carrying steam
number of small engines scattered all over
the plant and on their efficiency, ctc., I told
him that the only way was for him to throw
out all his steam drive system, as two-thirds
of the steam

Trnished aith eloctrity Sepm lar
and, sogines locatiod newt the boilers:

He asked how much it would cost.
3, coreful estimate, an appalling amount.

But Vauclain was game, and asked m

worle out the detalls offered me e o
of supnrmmudent of me for the
S e e i s
ting, and when this, with real regret, was
declined, told me to take the matter up with
them he wanted
This was installed a
faction
auclain’s statement, in his paper
on the working of the big electrical drive
whxch e had had the nerve fo put in, iat
aved him over 60 per cent. of the
" Contiagts on foge 359

One of Festenden's important iaventions is the

use of silicon iron wire for leading in conduc:

tors andescent bulbs. - The ilgstration 1 &
reproduction of the drawing for this patent.
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New [deas [nh Receivers
By G. C. B. ROWE

The tiwo receivers described in this arti- 3
cle are the latest in modern radio engi-

neering design. These illustrate the first — Ieeiver '“.m ““i
attempt 1o get away from the use of the s ] mdon v
ordinary dials, such as we now use. S

ITHIN the last year there have been

of the
(nncm)mtul ‘mainly on improvements in the
circuits used and {he apparatus and_instru- cover. Once the rheostats are set, they need
ments, with comparatively little attention paid no funl\cr adjustment and so are hidden by
10 the outward appearance of the cabmet. the
However, in the receivers that will appear ﬂu (l\t the set are two handles;
one controls the volume and the other is
an adjustment. for the variable COl]d(l\aCl'!.
The volume contral lever, when on
he left side ol the slot, (Ihccm\ecks
th attery rom the fila-
ments of the tubes, and
when moved across i the
ight side, oper-
ates a rhcnwtat tha(
controls \he ﬁm-
ment current. The
second leve cr ||\0\cs

operates.

. turned

e han
®'

~one_of the two
condensers

such a th

i dmms i
‘the radio frequency
transformer or the
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platey Bf he ather, the settings remain in
xed relation throughout the whole range

l)«.s\\ mentioned above, the top
cceiver rotates, and is fastencd
o the shait on which is mounied the
train that operates the
densers.” Arousd e per imeter of
s a flat, gilded strip on which ma
ten the call letters of the different stations.
As cach station will come in at a different
point on the perimeter of the cover, there
sufficient space for a great number of
all
The_apparatus is mounted on the under
side of the wooden panel which is, in turn,
covered by the revolving fid, The receiver
§5°16. inches in diameter and is 874 inches
in height. There are two binding posts on
the opposite side of the set from the control
levers for the antenna and ground connec-
tions and also two jacks for phone or loud
speaker connections.
There are numerous radio engineers that
have been working for many months to get

ich s the £
U8 Lacul is shows
o accompanyng 1!h\>\rauous
It scems that the Boal of the des
e the

Lot fasthis recsiver
hese_controls are

R e e

of the cabinet and travel around the cer

tral_grill work, which covers the horn of

B

.y be seen in the photograph of

on the market this fall, not only are the ;

circuit and instruments im.  fxed coupler

proved, but sioes attention HENTRR) (e hen e movable

has been given to the appearance of the set Blates of on¢ con-

b denser are set in
A departare from conventional receiving relAlaeRge Y

cquipment design is showa, in the st illus

trated in the accompanying photographs.

The main feature that s stressed 1o that

there s o turn i order o tune e e

in_ different stations, there being. bat

adjustment to make. ﬁhiu;‘p weving coser

adjustment is made by rotating the
cover of the set. Attached to the knurled
lob shown in-the cente is_ movable
attened o a rot
Which controls. two variable condensers that
tune the one stage of radio frequency am-

plification and the detector unit. There are
ve tubes used. As mentioned above, there
< one stage of radio frequency amplifica-

ton, detector.and three stages of audio fre-
W el TR
bei ouple

 semomable, Under

is mounted an ad]usiablc resistance and the
top of a rheostat. seen, the
vacuum tubes are inserted through this pancl
with their tips just clearing the movable

plate, T, which is at-
{aéhea o the shait to
which is fastened the
Variable conden-
ser gears. The point.

ind 4, are the con-
denacr phase adjust.
= @ Vol

control respectively.
Fhotos on this page
Courteey Ohio

Stampiing and
incering Co.
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Rear view of Lacault's receiver, showing the gears
‘are on the shaft attached o the levers and those.

the extetior of the cabinel, she periphery of
this grill work of bronze s marked off by
2 scale so that the operator of the rece
Sanat sl times et o station that he wishes
by_the method of logging the set.

The only other control is a small knob
to regulate the volume of the set and which,
\heu turned full to the left, disconnects the

attery from the filaments of the
vacuum tubes. ~ There is also 3 \e!qume
Jack for the use of head hones, if the

S35 withs to try.for DX The smoust of
Curront that Is sapplied to the Alaments of
e tubes is regulated by automatic filament

controls, so that the operator does not have
to_worry about their adjustm
[he receiver employs six (u‘)c: of the

storage battery type, three of them Tuncti
ing as radio frequercy amplifes, "the Tourth
as a ast two as audio fre-
quency nlnp\iﬁ f the mrhn fre-
queney stages are tuned, but the third stage

fixed. In two of the radio frequency

that drive the variable condensers. Gears 2 and 3
numbered 1 and 4 are on the condenser shaft.

rol s indicated at 3

Front view of the six-
tube receiver that has
but two tuning con-
ol Mndieated” at 1
These levers

Tmove along the periph-
gill work,

Photos “on this_page
Courtesy of, Phents
Radio Cor.
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stages an innovation is introduced in the way
of two resistances in the grid circuits of the
tubes. _ These resistances prevent d
cults frog “spillng o, or osclstng, at

sonance points and at the same time
ucawe the selectivity of the whole radio hv
quency amplifier unit.

The variable condensers used in this re-
ceiver are straight-line wave-length
type, which adds a great deal to the sim-

ci hich

separated more widely than they would hc
with the ordinary type of condenser.

d speaker unit used s electrially eatehhd
with the audio_irequency amplifier, so that
the impedance is the same. By
disortion s climinated to 2 considerable ex-
ding increase in volume
e ca 24 nches in length
inches wide and is the same height.
is space. inside the cabinet for
teries and the antenna and ground connec-
tions arc made to_termirs als at the rear of

"Srhe.fowd speaker system is the result of
careful_research work, not anly m c

tion with the unit,

above, but alsa

the contour_bein

his horn is of a special c h
reduces to a minimum all extraneous vibra-
tions and renders the music and speech o
put of the highest grade.

There may be used with this receiver
cither an indoor or an outdoor antenna sys-
tem. By an in
stretch of wire inside t!
antenna. An antenna of the 100
operate satisfactorily on local reception, but
will not give the results on DX work that
the other type wi

The two types of receivers described ahove
person who
radio,” for they are

ing adopted

are designed especially for the
“knows nothing about

made in such a manner that tuning in sta-
tions is reduced to the few

Such radio recei
scribed_are but the forerunners of instru-
ments that will tend to make radio a greater
quickly

the present-day -

Dol in effcient, but also adds 1 ap-
pearance of the rosm in which it 1 plz\ccd
the sooner, will the industey be placed on a
more stable foundation. t deal of

Cradit 1 du those persons who have experi-
lm:n\cd alon‘v the lines mentioned above,

se it is only by careful research work vu\(l
expenmnnlmg that radio will finally take ite
rightful place among the great tovaihais of
this age
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CHINA
i Radio in China being
Chin under government con-
Conditions | trol, broadcasting i 5
permitted only _under

special license, Changes
in Jegisiation permitting a lifting of the
radio ~equipment embargo arc daily ex-
pected. Oy in two tresty ‘ports. i there
any broadeasting. In Hong Kong there
a 1,500-watt government station oper-
ating on 350 (o 950 mesers, Ihe Hong
ong Hotel Company oper:
watt station, the wave-length Cthich we
do not kn

Thi some phone transmission hy
department stores and hotels, but it is

The Ministry of Commerce has been
working for a ‘year on regulations which
may be acceptable to the Chinese powers-
that-be. When these regulations are
comp[»tc:l to the satisfaction of all par-
ties concerned, China ma

its interest (at this
date) to that of the rest of the coeid
this ‘field of endeavor.

RECENT RADIO PROGRESS
ABROARD
COLOMBIA
The development of a radio market in
Colombia which has no broadcast sta-
tion, is largely dependent upon the com-
pletion and satisfactory operation of the
proposed broadcast stations in Venezu
¢la, Peru and Costa Rica.
AFRICA AND FAR EAST
INDIA

s necessary in India for one desir-
ing to import radio apparatus to obtain
an_import license from the Indian Gov-
ernment. Contrary to previous reports,
once this license is obtained, there are no
restrictions whatever on the quantity of
receiving sets which the licensee may
import. ~ Further, the purchaser of a re-

IIR<~— N

IR - <
L_=

springs the piates, E,
nearer the outer ca

@

ceiving set must have a license from the
government permitting him to_operate
, but this license need not be obtained
o s i
These regulations also apply to Burma
NEW ZEALAND
caland is well supplied with
stations and offers
market for receiving apparatus.
can radio manufacturers and exporters
shipped to this distant market $23,680

broadeast

The new type of English inductances with
Protective casing;

worth of their goods during the first
quarter of 1925

SYRIA
Radio enthusiasts residing in Syria are
dependent upon distant broadeast  sta:

tions for their entertainment
tically impossible o determine what the
o

rac:

¥
broadeasting
placed in operation within
short distance of Syria, only.
receiving sets will be worthy b
ation,

oy rexatncly

TUNIS
There is one broadcast station in Tunis

t dependent on this stati
for their entertainment as they can readily

cast station in Tunis must be obtained
from_the government.

It is not required that individuals own-
ing and operating receiving sets procure
a license from the government, but they
must notify the Postal authorities of their
actiof

The principal radio dealers in Tunis
are the clectrical firms. of the
receiving sets and radio parts offered for
sale and in use in that territory are of

French origin, The average price of a
S-tube set in Tunis s 1500 francs, ap-
o O 5.00), and loud speakers

ximately francs

ot
$30.00) Sach e manufacturers and
e\porn:rs of radio apparatus are in an
advantageous position, relative to those

of other foreign countries, to develop the®
Tunisian market,

preferential tariff, admits
Erench ridis aparatus tiuty futel the pres.
ent favorable rate of exchange and the
nearness of the two. countries to one an-
othes

% ENGLAND

pe ] Many more radio ex-
‘perimenters wou

Guctances of the honey
comb and similar types, if
the construction were
more solid. As made at
the presen, these colls stand up very well at
first, but fend to loosen in_their windings
when used for a considerable period. In
additon, they are casily affected by mechani-
cal damage, for instance when they are
dronped or olhcm,m Toughly handied by the

N
Inductance

Mounting

An l‘n"hsh maker has now brought out a
an style of inductance coil, which is claimed
0 be more solid than any other type, and is
m,: lkely to suffer from mechanical break-
el on the left shows a coil o the neve
design; the g
terior, a’xr[ is protected by the
rubber discs shown in the illustration.
central portion of these dises is en
with circular lines, so that the coil is easily
held and not fiable to slip.
he_interior mx\&ruc(mn and the method
of fitting the plug-i in the lower ends

of the hard rubber discs is Clearly Shown in
Figs,

—C. A. Oldroyd.

An attempt was recent-

nder- Iy made by engineers of
water the British Broadeasting

Transmis- tobroadcast from
sion under

water.  The ex-
eriments were made in
one of the large tanks in the London Zoo
Aquarium. The aim of the experiment was

The ancenna induct-
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o aygstain B whether fishes speak, but
whether they actually communicate by means

any special scuoh THebribiita of his
Fioht mbareotig ettt Bace ot 55 Y6l
been divulged to the cager thousands who
were not so fortunate as to hear this pro-

SPAIN
On page 99 of the July
Broadeast | number of “Bl Exporta-
L Va dor Americana’ the
Penfama Spanish issue of

L e
pears an interesting article (1I>nu~5mg the
Spanish _translation of the English word
broadeasting and its derivatives. It is point-
ed out that lhe dmmgul;l Spanish philolo-
ares, published a_treatise
in the Spanish newspaper,
4.

t is said that the Spam:h word “radiodi-
fusigrl” has made little card re-
placing the English “hroadcasnng The

English term is so_much mutilated in print

Esperanto Broadcast Lessons
By JAMES DENSON SAYERS*

PART 1

ALPHABET
The five vowels have the international
sound, practically the same as Spanish
or German: a, ah; e, eh; i, ce (always
as i in machire); o, oh; u, 0o (as u in

Ruth) %
Those consonants which have only one
sound in English are th in Es-
peranto: WD b
Ther should be’ sughny trilled.
4, x v are not e

t46; 4, tho; g, 805 & joi h ho (same

as English); by Bho (as e German or
Scotch ch, strongly aspirated; aj

v words); j, yo (as . in hallelu-

jah); 3, zho (as s in pleasure or measure,
or | French j in je); s, s0; 8, sho.

ai in aisle; ej as ei jn vein; of

as oy in boy; uj as j in hzllelu]ah aii

as ou in house; e, e Kly
like ehw.
ACCENT
Always accent next to_ last vowel:
Es-pe-ro, Es-pe-ran-to, Eii-ro-

There are theee combirations of letters
which need a little special attention for
Englishspeakits  students: | Kv, lear
kvin, kvieta. Kn, knabo, knedi. Se,
it o4 0O senol (stne MOTRE IR (6
ee-tee).

As it is of first importance in the study
of any language to correctly master the
the beginning, I cannot
e need of each student
following me closely in all the Esperanto
text, diligently pronouncing after me all
Words and text which T indicate for that
purpose.

WORD ENDINGS
class of words in Esperanto has

its distinctive letter ending, so th
know at_once to which class a word be-
Nouns (names of things) end in
house; adjectives
(words that describe things) end in a:
bona patro, good father fadomo,
large house; verbs (infinitive) end in it
ri, to_ run, vidi, to see; adverbs end in
e: rapidly. rapide, slowly, malrapide;
femert Sl cid i AR uesh

runs, vidas, sees; past tense in is: kuris,
Tan. vidis, saw fatare tense in os: kuros,
run, vidos, will see; ative in

Portu al mi Ia libron, Bring me the
book, Ni iru kun 1i, Let us go with him;

* President New York Esperanto Club.

and speecin hoSmaiti spcakmg countries
or an author-
1200 Spanish form. "The Syanish Academmy,
slow and_conservative, has not acted.
Canres proposesperifonia and its deriva-
Perifonia is composed of the Greek
et pervaround, in every directio, an

Fone, sound. It would make a_better inter-
e ol s the English term, it is
claimed. The English forms would be
broadcast, perifone; b) broadcast,
f0 - ondeaes porituns o

e words are analogous to our words
telephone, telephoned, etc—Ed.)

Since Esperanto is winning recogniton as
the world radio language, perl a more
generally acceptable tennional wird. for
broadcast would Esperanto: disaudigi

—dis scatter \n al! directions ; andi,
Ivear. iz, the suffix \\hxch means 1o cause 10

lone, , to cause to be heard
in all (Ixrecnons, |\\'on0\l inced
gee.  Derivations : d)mmlu
disaudigado, broadcas
bm;dcmcr, mmmu iga mmnmm, announcer,
—~J. D.

by peri-

ng is the first of a
series of three condensed lessons

in Esperanto, prepared cspecially
| %o be broadeast from WRNY by
Mr. Sayers in order that all read-
ers of RADIO NEWS, wherever
situated, may have ORAL PRAC-
TICE in correct pronunciation of
the World Radio Language. After

ing, writing
conversational practice.
lesson will be given from
at 10:00 P. M SEPTEM
on 2885 meters. |
lowed by a les: ‘month later till
the series of three is completed.)

subjunctive in us: Se mi
i e
happ:

When more than one. of anything is
indicated it is called_the plural. The
plural is shown in Esperanto by the
ending j: (pah-troy), fathers,
domoj (dohm-oy) houses. Adjectives
describing plural nouns must also take

plural ending: bonaj patroj, grandaj
domoj.

Pronouns are: Mi, T; mi, we; li, he;
i, you; (ili, they; &, i B e
they, people (abstract); ci, thou (used

family or with intimate
pronoun' see below.)
ve with any pro-
noun, add _the szecn\'\‘ cnding 2: Mia
Tibro, my book; miaj libroj, my books;
lia domo; &ia patro; iliaj patroj.
s used for one, they, people, when
indefinitely: Oni
diras ke 1i estas rica, One says (or, they
say, people say) that he is rich,

i is 2 very valuable pronoun in Es-
peranto, nting ambiguity where
s B e
Tt always refers back to the subject of
the sentence. In “John loves his brother

i estus sana, mi
, If T were well, I would be

and his children” we can't tell from the
Engiish text whose children, but _in
tJohano amas sian fraton \af'siain in-
fanoft?® we see at once means the chil

dren are_John’s, not his brother’

Mem is used to emphasize pronouns
Li batis sin mem, He Struck himself (his
own self); Si mem venis, She herself
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ADJUSTABLE SCREW AND LOCK NUT
TO ADMIT ANY SIZE CRYSTAL

DUST- PROOF

HANDLE TO hTAIE
REMOVABLE LID

CRYSTAL
PRESENT AN TAGE
TO CAT WHISKER

The feature of this English crystal detector is

that both the crystal and the catwhisker can be

adjusted., The crystal s hld between

and can be

B4 presented 1o 8

i« chuck attached %o the handle that works
bail-and-socket

The sign of the accusative, n, in Es-

peranto is of first importance. Many
rsons, not understanding its usage,
denounce it, but once understood and

used easily, its great value is seen. It
is of such’ importance because the sy
tax, or sentence structure, of
national  languages
Therefore, in a un
German may put

n-
different

the “n” is ueed to

means, with instant clar.
bit the father”; La bildon
pentris la pentristo, The painter painted
the D\cmre

enders clear such ambiguous Eng-
lish strictare a6.  “John loves Mary more
than George,” “Johano arion
pli ol Georgo” which can mean nothing
but “John loves Mary more than George
(loves Mary).”

“The Hochestive it ol used after
prepositions: Sur la tero kugas Stono, On
the ground lies a stone; Antaii la domo
staras arbo, Before the house stands a
ree. But if motion ething
is to be indicated, the accusative of mo-
tion is used: Li iris en la domon, He went
into the house. The three prepositions
Bla il 506 as: bl siin. el 5,
towards, and tra, through, can mean noth”
ing but motion, therefore it is not nece:
sary to use n following them: Mi iris
gis 1a rivero, T went as far as the e
Li venis al mi,

s (22 Ia mondo, We traveled through the
world.

Names of days of the week and months
of the year (usually written with small
letters as is the custom in most coun-
tries) are: Dimanéo, lundo, mardo, mer-
kredo, jaiido, vendredo, sabato. Januaro,
februaro, marto, aprilo, majo, junio, julio,
atigusto, septembro, oktobro, novembro,
decembro.

NUMBERS

Cardinal numbers: 1, unu, 2, du, 3. tri,
4 Jvar, 5, v, 6 el
nai, 10, ekunu, 12, deld, 15,
dekkvm Mn[nplcs of ten
“ten” plus the desired multiple
thus, 20, dudek, 40, kvardek, 90, naiidek.
(Continued on page 482)
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Hard Tubes and Soft Tubes As Amplifiers

and Detectors

: By PROF. C. B. BAZZONI, Ph. D. *

The first part of an article telling about the fundamental characteristics and functions of

HE three-clectrode tube is the heart
of the radio_set dio user
nows that fhote babes contain » fia
e oo ol et i glowing
by a current p: etween two of the plugs
in the base, a mcnl plate connected to a third
e grid con-
nected to the fourth plug. These details of
i e i vt cucly by o
places in the silvery lining
lly when the filament is
glowing. \'cry Ffew amateurs, however, even
those expert in_making and operating sets,
have definite notions as to how and why tubes
act a5 they do when inserted in the various
k-ups, and still fewer are familiar with
nm scienifc principles underlying the design
menter interested in
e performance ought,
nevertheless, to study these matters diligently
since improvements in any device can
Tk only after un adequtti-auics ifin
of its present construction and operation has
been acquir
The fact that the tubes of today are in all
essentials, except degree of vacuum, prac-
tically_identical with_ those introduced by
t back in 1907, might be thought to
mdlcau: hat roomy fockimpsthemch /e
1iis. G hir s socidee Dol el
the fundamental characteristics of present-
day tubes. In this survey we shall consider
those characteristics which belong, not only to
the three-clectrode_tubes, but also to the
two-clectrode and four-electrode tubes used
in certain special connections inthe  radio

"HOT CATHODE AND COLD CATHODE
TUBES

The practical uses of vacuum tubes depend
on the movement through them of streams
of _clectrons—those elementary _ particl
which constiute negative clectriciy. This
movement is maintain electric field
between a positively dmrgc(l o R
tube called the anode and a negatively
charged electrode called the cathode. . One
method of classifying vacuum tubes is based
Sl bt Ly cathods
tubes, where the cathode is ‘mere
plate’ or wire and, 2, hot mmm lnbrx,
where the cathode is a_filam
e T e
that all the ordinary radio tubes belong in

class 2. However, readers of this periodical
will recall that the September issue con-

different types of electron tubes.

tained (page 293) a_description of a new
cold_cathode tube which has been used as a
rectifier in a “B” battery climinator and for
other radio purposes.
HARD TUBES AND SOFT TUBES
In hot cathode tubes clctrons are
the hot Blament
itself (the so-cailed hermionic. emission)
d, being drawn over to the anode, pro-
duce a relatively heavy current through the
tabe, ehich ‘would be_maiptzined_cve i
thosals.as ohes b pveis chonplae
" cold eathod
h.mzl o clectrons are produced directly rom
the cathode. The electron stream on_ which
the carrent flow depends is built up through
an electrical “break-down” (ionization) of
the gas atoms in the tube. Cold cathode
therefore,. contain a certain

the basis

of . degree of

Trom this point of view tubes are
at b with o considerable
“hard” with as
is possible
mp t s
plain from what we han Lllryadv said_that
L0l cathode tabes 1, while ot
Cothude subes ma b ither hard or soft
HARD VACUUM, HOT CATHODE TUBES
The hard vacuum, hot cathode tube is in
principle the simplest of all vacuum devices
although, on account of the mechanical di
ficulties of producing and maintaining the
hard vacuum, it was the latest type

attain ai
3014

the Slament of such tubes, a5 in aH electrical
conductors, there are many s of free
electrons, that is, of tl:c‘mns i e

late freely amongst the of tungsten
ik sy e T e
electrons move about in the cold filament at

high average speeds—say about thirty miles
per_second—on paths rendered very short,
broken and irregular by frequent collisions
with the tungsten atoms. time an
electron hits an atom it stops or bounces off
in anather direction, but the ,;ma averaged

nd is nevertheless high. At the
Surface' Of the Slament cortain skin forces
act sufficiently to prevent any electrons which
come up to the surface with these velocities

from escaping through it. If now heat be
applied to the filament the electron speeds
will be increased—the heat energy being, in
fact, merely the energy of motion of the
electrons R b e
then be able to work out through the surface
S Wi Siacaor s e surrounding space
The hotter the filament, the more electrons
will work out in each second.

THE THERMIONIC EMISSION

These elec
emission, so named by O. W.

Richardson,
who first explained the effect in 1903, If there
is no posiively charied clectrade i the neish-
borhood of the emitting cathode, the clec.

trons Mu merely form a cloud around the
hot wire and will act to repell the electrons
coming up to the surface back into the fila-
ment, thus putting a stop to the emission

density of the cloud is
example, is the condition

after
reach

%
radio tubes the piate is kept 45 to 90 volts
positive, referred to the filament, by the “B
battery and consequently the electrons, com-
ing ot of the Slament a3 a result of s high
temperature, ly over fo the plate making up
the plate carrenc” If the Alament s made
very hot, 4. for instance when. 4 tasgaten
filament s raised to 0 degrees
Centigrade (M is usual in radio sets), an
enormous number of electrons is given out
ia-cach second; eough, at the Bighest tem-
peratures, to make up a current as large as
four amperes for each square centimeter of
filament. Under these conditions there will
be a very large number of clectrons on their
way over in each unit of volume o
TPae\bitean flament and plale at sny
instant.

ACE CHARGE
This distributed cloud of electrons is, of
course, a_distribution of negative electricity
Suincio ummc o
or merely “space charge.” pace
chzrg: bcmg mgamc Wil evidently act o
1 1) coming out of the fila-
el SR
it will stop or, rather, limit the thermionic

emission. ~ For. m 2 pluie voltage a
definite upper limit is thus put on the plate
= mmumuu e e
not greater as the filament rheostat

e
i turned out, since the space charge prevents

e Thermionic
he

“Professor of Experimental Physics, University of Penn:

Trania,
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any more electrons getting aw,my from the
flament in e I space
charg

y the
any way reduced while. the

0 get away from the filament.
This simple fact is the fundamental principle
whlch explaing nearly all of the mysteries
the radio tube.
ACTION OF THE GRID
Toe juites of e spillse mely ©
crease or decrease the space charge and
B i s plate current
through the tbe. 1f the grid wire be made
negative, the space charge effect is re-
inforced and the plate current may be com-
the grid wire be made
the space charge is more gr less
Rentralized and the plats curcent 2y be
enormously increased. Since the fluctua-
tions in_grid potenti

ful as a rel o
fluctuations in plate current follow ﬂlL fluc-
tuation in_grid potential very accurately, it
L il Gl e e
amplifier.
THE NECESSARY VACUUM
t is seen that the theory of the “hard
mw e
he to a point where n.(- num-
Berolre e e R i ol
1% 0t farge cnegh m offer any serious im-
pediment to_ the e of the clectrons
(et dlse hod il g
pamped ot by efficient air pumps w
the metal and glass parts are being heated

and.then the residual air s taken up by cer-
chericalatcalled “getters;? or

bmc i lhe gas atom: solid com-
nds. 1t I ‘the action 0( these chemicals

\wh\ch e 4 the on the

ten-thousand. mmmmh (1/10 000,
000000) of the normal atmospheric pressure,
Now there still be v omets o
mmmn e e

the at this pressu that such a
Vacuum, nearly the best attmmble e
is very far from perfe

However, the atoms are so small and the
lectrons 0 much smaller that: the
S s e
these pressures. e shown that where:
as, at ordinary pressure, an electron can travel
only about one_one-hundred-thousandth of
a centimeter without hitting an air particle it

any important way with the electron stream.

THE PURE ELECTRON DISCHARGE
An clectron discharge of this chara
WHENEE plavs ! impotEREE I vl
“pure electron discharge.” We have here
e simplest mnw: casily controlled and best
rstood 1 electron current. It is
cossibla:h desian tubes using this_type of
discharge so that they will amplify weak
Sl tcioe O hat wit B
egularities or distortion, For _straight
amplification work the hard tube has, there-
fore, the widest use at the present time
Although the hard tube gives satisfactory
service as an anplifr it leaves much (o be
desired wh a detector in radio cii-
aults, Tt B, in the first place, entirely 100
insensitive to come up to the demands of
modern practice. Compared o galvano-
eters and similar detecting devices used for
analogous purposes in the laboratory, the
tul r must be ranked very low in-
umerous attempts have
been made to remedy this dei he re-
generative receiver is one of e attempts.
The gas-flled or detecting  tube is
anothe:

SOFT VACUUM TUBES

he “soft” or low vacuum tube was the
type in general use for all radio purposes
prior to 1914. The soft tube was used in

those early days merely because, with the air
pumne chen st hart) Shard’ ac ol 1t
be manufacture were in subsequent
vears almost completely abandoned in Drac:
tice, so that the present generation of radio
e L e
Experimentation has, however, demonstrated
that such tubes have some really valuable
properties different rom those of hard tubes,
properties which people are now i

y mlm(luuuu
This

line of development is one u\rl\ wh A]Y )hc
amateur experimenter ought to M familiar
CTURE OF GAS A
In order to understand the d‘fﬂu of gas on
[ht elc:trnn Lun’cm through a vacuum tube
st bring up a few facts about the
conslmctmn of the g: ns themselves.
extremely mmmc particles_of
matter, far too small ever to be perceptible
even under the most po\\e\l\\! microscopes
yet they are known to have a be.mmu!l»
comples structure—being composed of elec
trons, the elementary particles of neg(m\L
electricity, and_of protons, the_elementary
particles of positive electricity. The electric
harge on @ proton equals that on an eleciron
ass they are very (hﬁcrtn\—thc
nmmu “t\ghmg about 1,800 times as much
as the electron. \lost of the atoms in a tube
from which t  has bcen p\\mped muI
which has bctn trc:ncd with

nucleus, containing
seven clecrous (and.

charge of seves
Sibeh Shelt iuing seven siomons

fourteen protons and
aving, therefore, a net
n units) and of an
This
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Aggrcg:\h«m is seen to be neutral, dtctnmllv
is held together by elctrical forces of a
dciume character has conscqnunl)
defnite wiructural strength, Thi
& certain definite amount of work must
e o o T o o b
in any particular w For instance, a defi-
nite amount of work must be done to knock
ff or pluck

a
gt

artic
is the ~nn!ln~t zlm( u»\lld prnd\\m any effect
the atom, since tearing any of its inner
]J.Ub would e ntly bt more difficult and
Would therefore reqiire. more work
ELECTRON PROJECTILES
Now an electron drawn over from the fila-
ment to the plate by a 90-volt “B” battery
picks up comnderable speed and therefore ac-
e Considerable enerey, being. similar in
(hl: respect to a dropped mlr the cor-

nice of a high hmldmg 1i this projectile,
e moving um rikes a nitrogen atom
before if :lllm far enough to have

enough encray
terior_electrans it wil] bounce off withou
changing the atom. however, it strikes
the atom after having pukeﬂ up the neces-

vert the single uncha
charged particles called tons—one mgnuvel\
charged ion, the dislodged electron, and o

of the

into

positively charged ion, the remainder
atom. The atom is then said to be
Ti

e positive ion will be v
pared with the negative S
hucleus " contains seven protons, a5 stated

'
above, the positive ion will be, in fact,
than 12,000 times as heavy as the singl
lmn !mnck:d off. As soon as these ions
they will begin o move, the positive
ions va]lm toward the filament and the
m"ah\c mns toward the plate.
3 Breat many atoms in th tube £0 tat man
et the
electrons liberated will t\'\demly cuntnbuk‘
considerably fo the strength of the electron
current. The pn sit] we on the other

v he: mmcm clumsy,
so.that they do not move. as as_ the
negative ones, vet they will e
important influence since. by their presence
in the space between the filament and the
plate, they will neutralize tl\v space charge

ause an incre the: slodteons
getting away from the ﬁhm nt.
ETECTING ACTION
If the potential across 1\'0m ﬁl.u"em to
plate is not great uhmgh to gi elec-
trons the energy necessary to
atoms then the discharge will g0 on very
much like the pure dlectron discha
cribed above but
e TR R
ed and ionization begins the two caus f. men-
tioned—the rontehution of the ecatve ions
(Continued on page 551)

The fonization of

sentelectrons.
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The Luminotron

Bottom view of the apparatus used for the
transfer of light energy into clectrical energy.

NE of the most neglected and yet

most_interesting branches of Te-

search can be found in the subject

toto-electricity, photo-electric

el arit e ‘possibilices of their applica-
on i different apparats,

The possib; a satisfactory photo-
electric rv“ woul d bc extremely far-reach-
ing, as, aite
structed, the. ! ottt ol
quite a number of problems tha
their complte aniuer actory solu-
tion, e problems that mwlvz be solved

Togt aase oniy the tollow

T nmtomatic registration of light inten
sities at various moments.

. Automatic signal appas

et e 1.gmmg buoys.

4. Measurement of the intensity of dif-
ferent fight rays.

. Reproduction of sound photographed

6. Talking motion pictures.
7 Te(egr.\phmg photographs, etc., at high
or by means of radio.

As is gcncrally Jnown, the clement selen-
ium exhibits to a marked degree the peculiar
property of lowering s elecirical. resist-
ance when it s illuminated by light rays,
e
tion of the various prob-
lems u:nned and it may be said that if the

selenium cell had oy tulfiled s original
i s ttese problems ol d have
been actually solved, el
electnml d:(:uls e e
ntions on this subject are of
the greatest_ingenuity.

The selenium cell, however, has a sharply
defined frequency limit. Cells made in the
caretul manmer are_scarcely able to

cells of much better quality are produced,

the Timit remains far below the frequency

which would be required for most of the

sbore problems

cond disagreeable property is the so-
i

A s
called nertia of the cells. By this it is

“Research Engincer, Radiall Co.

By Theodore H. Nakken*
PART I

The photo-electric cell and its applications are here described in a manner that should prove

interesting to students of television.

meant that the cells, after being illuminated,
do not return immediately to the resistance

they possess when in complete
Means for circumventing this property have
been devised, but these, at best, constitute

a compromis
Anofher drawback is the fact that for no
apparent resson they can suddenly change
hat they are, therefore,
catirely unable
ber in apparatus of which . certain
reliability must be dem:
e mw that much
thought and labor have been g
o ot photorsiectrie cell that would. be
able to take over the functions of the selen-
fum cell.
THE
The most
given after

HALLWACHS EFFECT
o of attack was
e discovery of the so- L‘:\llcd
Hallwachs effcc ect may be brie
Iy described as the property of metals 0
et electrons when light, cspecially ultra-
violet_light, falls upon them while charged

negatively. This _emission of electrons
“eems 1o, be_practicaly intantaneous
The slkaline’ metals. potassium_or

ibidium, show this phenomenon to a marked
degree and even emit electrons when illumi-
am.

ts

Cncoriae of the actual propertcs of these
amalgams and_hydrides,

Wil posicss the Haliwachs effect to a st

higher degree than the ety themselyes.
phato-electric cell, t by Elster
G, consisted of 2 “lass bulb which

was silvered over a great part of the sur-

face on the inside, so that only a small aper-
tare in the silver coating was left open. A
contact was brought mmmh the glzss ‘bulb

so that the silver coating could be brought
to. electrical conact with a_terminal-on
the outside of the cell. A platinum wire
was_fused in the glass where
of the silver coating and formed the second
contact (see Ateer the elase bulb
had been nren'\red
it e Bl is the bulb, and \\pol
condensation the entire_silver-coated inner
surface was covered with the metal. After
a sufficient deposit of alkaline metal had

GLASS BULE «_ S1LVER COATING

CONTACT WIRE
PLATINGM WiRE 7. THE CATHODE

THE ANODE 7

CRIGINAL ELSTER AND GEITEL PHOTO ELECTRIC CELL
|

FIG,
An carly photo-electric cell.

FILAMENT
GRID HELD CONSTANTLY
AT POSITIVE POTENTIAL

By yarying the inensity of light on the plste
of this’ cell, il of lhat_ssic’ can
e

been secured, the bulb was filed with hydro-
gen, which caused potassium or rubidiu
ydride to form.

To bring this layer to its highest point
of sensitivity, T i e b
hen caused 1, pass thyough the fube, usual-
ly by means of a spark coil. ‘This discharge
caused the hydride to assume a_reddi
Dhuish of srecnish color, depending upon the
allaline metal used and the degree of in.
tensity of discharge. After this process had
been completed, he tube as evacuated and
an inert helium or argon, was in-
Bl o e o e
which again seemed to serve to increase the
2 also 1o malke the cells more
stable in performance.

obtain the best results from these cells

the platinum wire in the opening (see Fig.
1) was made positive and served.as anode,
while a_negative potential was applied to
the coating. To e greatet re-
sponse it was at all times necessary to
the potential ifference to the highest s
sible point. ctice fan-
gerous, as the potential was always held to
the point of breakdown. Consequently, the
one operating the cell had, to say the feast,
to have great experimental ability

1
6 3

4
5
THE AUTHORS FIRST CELL
RliG e
1 s contine: 2, Gl 3 hototic

Siaker s Fathode tecminal: § and 6, Flam
eminals

fore, the tise of H\e cell for other than pure-

Iy scientific p for instance, the meas-

arement of the 1ight infensity of stars, has
very rarely been attempted.

The cells had an additional disadvantage
in that they were subject to_fatigue.

ms that the photo-electric properties of
such surfaces depend upon the presence of
what might be called free electron:
Sloteons that can, be.casily loosened. from
he atoms o which they. belon.

B the, ciher. band, sy Do sl
the cells had apparently no app
ertia, as it has been prove
by Wilson that they possess the capability
of following up to 1,500,000 light fluctuations
per second.

WORKING PRINCIPLES

In his work upon the improvement of
photo-clectric _cells, the author paid the
greatest attention to_the above propertics of
the_alkaline cells and built upon this foun-
dation. The underlying thoughts were the
following:

i e kind of cell must be devised in
which is poss]hl to retain all the desir-
able qualites of the alkaline hydrides.

2 “No_attempt should le to use the
actual photo-electric currents, 4. these. re-
quire tremendous amplification to be of any
appreciable use.
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3. Means must be provided for constant-
Iy supplying free electrons to the sensitive

e.
The very first cell constructed in the
course of ihe experiments s shown dia-
grammatically in_Fig. Ve see there a
) s
Blament (3), sad 4 phosowelectric plate (3):
Contacts 4, 5 and 6 were brought to the
outsi his tube was connected as shown
in Fig. 3, where we see ihe tube comecied
y (7) for lighting the filament,
which can be Setsiainl b im0
( we connect the sensitive plate
e et U0 i
e clectrometer (9), we see that the
gn[d leaf (11) takes a posi pending
upon the electronic charge which accumu-

into play, and therefore the plate will lose

e of its charge, with the result that we
see the gold leaf fall down and take a sec

position, as indicated by the dotted line.
A: soon as the light source is removed, the
gold leaf takes its original position. We
o icke (s efect eveatnllonguRiAEe
posing. between the filament and e atiive
plate a grid, which is held at a constant
Tositive Sotchtial, as s shown in Figs. 4

o e B
(U. S. Patent No. 1,522,070), th
e forms worked ot to a Tagher

1 in its various
forms was called the Luminoiron.
take a cell of the form
e S o ate
direetly to thegrid of an ordinary fher-
valve, it will be clearly seen that
it We. catse the plate of the photo-electric
cell to vary its potential by varying inten-
i ight, we shall thereby vary the
Dotential'e: ik Bl e the vanb whih in
vary the mamn!udc of the plate
current, according to the well-known prop-
erties of these valves.

s :h(m n

WHAT HAS BEEN DONE
1oV have now succeeded in doing the fol-
lowin
If the filament of the photo-electric cell
is lighted, it emits electrons, which, by the
action of the positive grid, are projected
n the sensitive plate, which therefore
assumes a negative charge. Here, it ma
be added, this constant electronic ‘bombard-
ment, taking place within the tube, seems to
have' the very useful t of constantly
resensitizing “the photo-electric surface.

Mr. Nakken's photo-electric
cell and vacuum tub
plifier.
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The _elements the

Lumington mmxmm

" connection from

Plate t Sockets z. il

3, Slament; 4, potassium
plac.

was pointed out that the original alkaline
cells were made_highly sensitive by means
of an electric discharge through the tube,
which really_amounts to an clectronic bom-
bardment. The same sensitiing, seets to
oing on cunslamly in the cells

~col riiiion s in Tact i wae ofisn Dok
that cells which were only slightly sensi-
tive after they had been constructed needed
only to be leit for about half an hour with
lighted flament to. reach the same degree
of sensitivity as the _very best specimer
fow, when light ‘of varying intensity s
projected upon the plate, the latter will, of

LIGHT SOURCE.

FIG 3 DEMONSTRATION CIRCUIT
A charge of electricity is carried fs

plate (5) by'a wire (10) 1o an electrometer o
Which causes the gold leaves (1) to spread.

own accord, emit electrons, and this
emission is_greatly facilitated by the fact
that the grid is held at a positive potential
and therefore acts as an anode with regar
to the sensit he charging effect
of the filament remains constant, of course,
and therefore ihe potential of the plate
e in s e« B
g

As_was pointed out, the electronic emis-
sion is absolutely instantaneous, as is te
fied by the measurement of the possible num-
ber of fuctuations that can be followed by

sensitive this description.

This plate is connected to the grid of a
thermionic valve, the plate current in the
fatter will be an exact electric reproduction
varying intensities of the light source.

It is conviction of the
author that in these cells there
appears a phenomenon that has
not heretofore been tablished.

trons on its
sources,

Ti this be
true, second
reason for the great sensitivity
of the cell. Not only does the
actinic plate emit clectrons and

thus lose part of its charge,
but the plate resists the ten-
'y of the ﬁlam:m to in-
replace that charge,

est benefit to the sensitivity of
the cell.
At some future time the au-

thor hopes to &0 more deeply into this hypo-
thesis to see whether or not this novel effect
actually exists.
t is evident that it is a fairly easy wmat-
r to combine the different functions of
this photo-electric cell and the thermionic
i d the same tube. Di
ways of doing this have been given in the
patent referred to above, but all the cells
described dhere function only as light de-
tectors by means of the varying potentials
of a photo- sctinie plate, which at* the same
me acts as grid in a thermionic valve ar-
e

e author wants to express here his
great appreciation for the work done and
e _assistance i

perts in_photo-clectric phenomena, assisted
in all pha the experiments conducted.

This is the first of three articles, the fol-
lowing of which will deal with the appli-
cation of the described photo-clectric cell
0 a system for recording and reproducing
sound, leading up to the final application in
talking motion pictures, while _the hird
article will deal with a system of telepho-
tography, cither by wire or by means of
radio, in’which article the author will also
deal with the problem of television.

RADIO REACHES 'IS‘HE PHILIP-

Radio_has ﬁmlly marhcd the Philippine
Islands in_both its commercial and popular
orms, Two rival organizations are fight-
ing for control of local commercial and
B i
asing ihe {ofal number of fans isted in the
Istands ju

000 No deiuita eatimate of fans can e

Circuit of the apparatus shown in the photo-
graph at the left.

ecured, but it is believed that the craze is
now started and that broadcast listeners will
n be legion, despite the difficulties of re-
ccplion in that climate.
the end of 1924 the Bureau of Posts
and lclczraph: rtporled R
private radio stations, 39 amateur wireless
licenses and gbos 85 radio receving sets in
operation.  Of the latter
B wec il il m el
Manila.
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The Radio Hook at WRNY

1f the performance of the amateus

W things have made such a great hit
the radio hook at Station WRNY,
aorw e on a1l Amateus Nights. The adio
hook is the invention of Mr. Hugo Gerns-
5L ST TR
as fo

On '11\m‘~duv Sl s
tion of the Amateur Night feature, the radio
T applied (s e o i
1l iked thoamateies off the siage

wery, was used in the good old
xcept_that the radio hook
humm, in that the performer never kiows

that it is being used on him.

I\r connection with Station WRNY,

owned and operated by the publish”
s of Ranio News, the following
should be noted by playwrights an
S oot o i playiets
During the. fall and coming winter,
tion \’\'R,\\' will organize its own A
ifl, once or twice a
month, breadeast & mumber of RADIO
playlefs.
There are, of course, many broadcast
plays at the present time, but this i
at all what is wanted. Station WRNY
requites radio playlets. In other words,
the theme must have something to do
with radio. It may be of scientific, or
other radio interest. It may have to
do with broadeasting itsel,
incorporate any other radio feature. But
it is quite essential that radio itself”be
played up big in some way or othet
bl o i the teche
nique of a play broadeast is wholly dif-
ferent from that of the usual play. Where

t i in order to create the illu-
sion, to mm to all sorts of sound
effects, which it is left to the ingenuity

Tt o o o e b
advantage. The more of these there are,
the hetter, as a rule, is a play of this kind.

Furthermore, when the audience can-
not see the play, the cast should always

very bad, the judges on the right indicate their
hears 3

nothin.

Its modus operandi is as follows: Sev
the WRNY

cral_hundred feet away from
studio, securely locked into a room, there
where from six (o ten musical

The crities are never twice

ime peaple, but are usually recruited

from the desks of newspaper critics. These

critics are seated and wear telephone head
receivers, with which they listen in to the
program from the studio. They have in
front of them a regular broa micro-
phone, which is on the air at all times, the
same as the studio “mike.” Anything that
the critic says, or any noise that he makes,

be confined to very few players.
more players there are, the more difficult

follow their actions. There should ot be
more than five players in any event.
When submitting mannseripts for radio

CASH PRIZES

First Prize........$150.00

Second © ... SR/

gcasmaitic |1
Seventh “
Total ...

playlets, the playwright should bea\' in
mind that each playlet must be
ranged that it may be played in \\m e
fhan twenfy mumuics. to o half. ho

Remember, in this particular compe!k
tion, that there must deal of
the radio element interspersed lhmugh

isapproval by the noise-making implements.

But the performer

goes on the air along with the amateur’s
performance. Th have all sorts of
Weird ' noise-making  contrivances, such
cowbells, Klaxon horns, horn
many others. In the studio the announcer
also wears a head receiver for reasons w
will become apparent later,

The amateur goes on the air and does his
stuff. If it is good, the radio audience hears
only the undiuied program of the amateur

ut let it be bad, and immediately the critcs
begin their noise-m: rno, which
drawns ot the poor amateur who, blissfully

(Continued o’ page 551)

o

the number
sounds  and

the action,
and diversity
noises there are, the better.

1 the greater
of musical

his compettion s open freely to oy
with the exception of the employees
e oy, Company
and their families.

RULES OF THE CONTEST

Allmanuscripts must be_typewriten,
or in inl matter cantiot be con-
sidered.

All manuscripts must be delivered
flat, not rolled.

A number of prizes are listed here-
with, which will be paid to the wimners
at the close of the contest. In case of
a tie, identical prizes will be given each
contestant.

Manuscripts cannot bc returned unless
return- postage is enclos:

"The publishers. have the option of ro-
ducing any play submitted, even if it
G e e il
the sum of ten dollars ($10.00) each for
any playlets produced that do not win
prizes.

This e closes on October 15,
B rtl fae sl pest e
been submitt

dress all correspondence to Editor,
Radio Blayiets, in care of this magazine,
3 Park Place, New York.
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RADIO SET DIRECTORY

attempted in this issue to list ever§ set manufactured in this country,
and although we have written a number of letters to all manufac-

iscussion a
i eitte] Statey Rio N
h by

DIO has now arrived at the stage where receiving scts have
Heoame stabilized to 2 very high de

uch as there is
roduced
s has taken the uigative o Dt

egree.

Siglele micriee of e ool eiecbindiat
[n prcscmmg |he various sets

ina directory of this kmd, it is

turers, not all have replied.
all sets manufactured by an
cluded
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order to make the directory complete,

v one manufacturer listed have been in-

naturally only p

o touch the high p

e have there-

The Directory will be kept up to date, month to month. All manu-

fote fed i S i Sk rlacsvﬁr-mon “fhat will, we ope, facturers are iivited to send memhlv coreections as to the various
i great service to the public, as well the trade. ' We features of the sets which ¢
Manufacturer : Gesl: Newrodyme | Antenna: Oudoor o1 | Madactursrs, ATWA. | Contol: One
ACELECTRICAL | Trade Name; A% atieri e (Dry | indogr ER KENT MFG. CO. | List Prige: 310
el i Loud Spesker: Sepnrate | 4700, Wigsackon

& Fourt | s‘, Bayton,

Name: A-C Day
Ton XLs  Cousole
Model "
ircuit: Tuned radio
freque

ey,
Dry el or

T oeal Moaeh 199
utrodyne

. Dry el Al
cpclosed)

Outdoor” or

La\ld Spezker Separate

onegits T

Trade Name: Ao Mece
130, Console

e
Circuit: Tuned radio.
frequency

Batteries: Storage

ntenna: Outside
TLoud Speaker: Built-in
Controls: Three
i 5

teana: Outside
Loud Speaker: Built-in
Controls: Three

e: $130

Loud Spesker: Nove
oy

Controls: Thee
List Prige: $13

Ajax-

Teate Name
Syl Set

Circuit
Batteries
Antenn:

Crial
None
Outside or

Manufscturer: ALAD-
DIN MFG. CO.

et
cir scillating
e \'a«hn mqmm
R et Gt
Loud Speaker Separate
T

Aladyue

Trade N.m

Non-oscillating
rency

Model T-

Antenna: Outside
Loud Speaker : Separate
Controls: Trwo,
List Prige: 353

e

Trade e
Cabinetg

Trade Name: Amrad
vel

: Neutradyne
Storsse

+ Gutsi

peaker: Buitein

Lokt Price: §285

Manufacturer -
SHERICAN SPRC.

List Price: $85,
Trade Name: “Electro-

= Model 6o
it Tuned radio

Ratenna: Ontdoor

Separate

Manutacturer: AMSCO
BRODUCTS, INC.
e R St

City:

Teads Nagne: Mok S

fex ’l‘\nmd radio.

? Tuned radio
irequency
Batterics: Storage
| Antenna: Bither Gindoor
Loud Speaier: Scoarate
Controls: T
| it Price: 515
Manufacturer
ANDEEWS EADIO

Trade Name: Andrews
Do rnna’hnc Model M
snadyne
+ Storage
Outdoor

Am:;m
Loud Speaker: Separate
Controls: Three.

List Price: ird

Trade Name: Andrews
Deremadsne De Luxe
fodel
CULSH: Dercimadrne
atieries: Storage

Cantrols: Thice.

List Price: $165

Manufacturer:  APEX

BRGNS iurd co

1410 West 50th Sereet,
Chicage

e §

(mq\\euc

Trade Name: Apes De
Tuxe
: Tunel radio

List Price
Teade Name: Apex

Babs <.‘.m\ ! Contoe

S
utside
Builtin

Manufacturer: ARGUS
RADIO
25 West m. s:ﬂe\.
ew Yorl

Teade Name
Eicewic e Sand:

i age -
omod, . transtorm
er-coupled radio freq.

Direct._from
x D.Ceurrent
¥ Outdoor

el puk:r Separate
Controls: Tt
i Brce: o0

Poyer

Lowd Speak(r Builtin
Cont
List pm su;
eade Name: Po:
T cettic Radio Model
00
circuit:

1 stage wntined
il soupicd
Fadla frequen
Batetia: Direce_from
o D corrent
Adtapna” Gidoor
rioor

Po
T emie Radio Phono

de Name:
Radio Pancl

Circuit: 1 stage untuned
% transformer-conpled

radia frequency

Batteries: Dircet from
AC.or DG, current
Antenia: O

Loud Speaker Separate

Controls: T
i Prices $145

Trads Nome: Audiols
aied Five:

Lo eﬂknr' et Separste
Loud Speaker:  Seowsec | Contls i
Conlrole? Thri R e 260"
st Price; § LY
Manufacrorer: BAL:
Trade Name: Auvater

Kene Sode 12
Tuned radio
5.

Tndoor
Loud Speaker: Separate

MOKE HUB wm:u_

228 N Gay Srde,
‘Baltimore, M.

requency
Contzalts Three Batieien: Dry cal or
Lis price:, $i00 o
mtenna: Outdoor oy
Trade . Aratee ’c‘ﬁl.'d, Speaker: Separate
hem Model 20 cam. | Som T
Cifit: Tuned 1o | Tage Name: Hubeo
Batieriest Storage cSumer Fvep
ecnna: Oudoor or | Cireul: | Sel-balancing
Sindoor Uisodyme
Lo eaker: Scpa. | Batierien: Dry cell or
Tate Storage
i Antenng: Acrial only
L s cxa Lo:a ‘Speaker: Sera-
fole: Three
Trade Namet ,\.&um g
Trade Name: Hubeo
Ty G ort
able’ De Luxe
Cireuit: Tened radio
Freauency
Bat Dry cell or
o
Antenng: Acsial gnly

Name: Atwater
_Kent Model 24

Trade

radio

Tuned

Loud Spezn Sepa-

Storage R
" Gutdoor or Baby Grand Console
Circutt: Tuned radio

ker: Separate
ree

Trade Name: Atwater
Kene Model 19
ned radio

Separate

List Price: $100

umuTmr_ BILT.

L
OLA rcuit ‘uned  radio
SETERDER, | oo Tt e
Tepde Nimey Auiios | Betteress ey esi
“Big Six’ Ammna Outdoor or

Ciraits Tunet ratio

Bateia: Eiter Gror- ’-”“" g
e preferred) Controls: Thre
Anten: Tiot Brice:, So8
Loud Speakﬁr e arate it
Controls: 7] Trade Name: Biltmore
List Price svu Maser RE odel
5C
Tuned radio

Trade Name Ao
Aid

Special nonre-

ciree
gen

Ci
Batieties: Dy el or

e

ARSTAES Outdoor or

T Loog Speaker: Bl

Asienna: Outl ang Speaker: Bt
R Sead st | Eomirots Thvee
Ly i )

(Continued on page 566)
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The Balanced Interflex Circuit

By HUGO GERNSBACK

Member American Physical Society

car view of the Balanced Interflex.
&G a0d (19), tuben ana
ind (15),

@

sacket,

N our August issue I described the In-
terflex Four. This, as will be recalled,

circuit of a vacuum tube

lent as_this circuit is for quality,
quantity ability, it still has two con-
trols; namely, the condenser tuning control

N this article we describe
the first real single-control -
tuned radio frequency set

described so far. It has but
one dial or one single control
—no compensation of any
kind. Its volume is tremen-
dous. It does mot howl or
squeal, and brings in the dis-
tant stations, all merely by
turning one lone knob. It is
a set which should be particu-
larly popular with the old folk
who do not wish to be both-
ered with more than a single
knob. Stations can be logged -
with a single row of figures.

and the potentiometer control. Ordinarily,
in radio parlance, the Interflex Four would
be called a 1-dial set. Where two controls
are used, however, it requires a stretch of
the imagination to calt two controls one
control.

Tt has always been my secret ambition to
W S i G b b bt

tu
a single control, not just a single tuning con-

) and (6), aperiodic primary; (2) a

s; (1) aut

trol and then, stuck away in some obscure
corner, some . potentiomeier of some. com-
pensating condenser control, or what-not.
lhe Interflex e-Control
Set described here is the result of ideas on
e-control sets which I have cherished
ever since 1 wrote an editorial: on the sub:
ject, which appeared in the February, 1923,

issue of Rapio } believe ™ sooner
or later all sets ve to. come to

to. single . control, by
which I mean just one kuob, and nothing

eal set should not oscillate; that is,
it sl e groduce shidls from
meters up. to G600 meters, ions
should come in without any disturbing oises,
and all the time there should be onl
control or one’ knob_ o accomplish thi
circuit _described here does all of
these things and quite a good many besides.
THEORY OF THIS SET
The Balanced Tuned Interflex Four-A
comprises one_stage jof tuned radio fre-

quency, crystal Cetector and three stages of
audio” irequency amplification, of whic

the

but
most customary now is to place the
inductances in the magnetic field of the con
deaser in such a way {hat there are certain
absorption losses. But it is apparent that
this is a very crude way of accomplishing
n the

mendous difference in
thermore,

signal st
the losses are not always fully

d (7), secondaries of main inductances; (3) and (8), adjustable loss
tomatic resistances; uz» and (18), automatic fi
audio. frequency transformers; (4) and

flament control jacks: (10) crystal detector
d.

(9), straight-line frequency condensers, linket

and in spite o( mmy constructors’
claims, the m..)un\y ts thus made
sageal and How! most g

e coils umM of course, be made adjust-
ah[e go that they could be moved toward or
from the condenser. This, however, would
necesstate @ number of exira control, which
are not wanted. Furtherm no two sets
Cocé work slike, bedause there are certain

ONE NIGHT'S PERFORMANCE OF
HE NCED INTERFLEX:
i

New York

i

W
Seting
o2

S Hin,
KDEA i,
s

WIBJ 3 21517
Rl e s
range

differences of tubes, differences of conden
sers, differences in coils, and a hundred other
points which are apt to throw the set out of

Telsocs miih Mo ot 'dmlmcm" it
T have though e de-
fects by usiag an original method e
my knowledge, has not been de-

scribed befor
Granted that we must have certain losses
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in order to do away \um excessive oscilla-
tions, and that a set works best just below
oscitlation, the followtye, i s adogty
ed: Fig. 1 shows the fundamental circuit,
where we have an ordinary variocoupler, in
which L is the untuned npmn.m e W

be

condenser, C3, is used a3 an

OSSER” B ns of this arr
t now becomes possible to adapt
only to whatever local conditious Uiere mia
be, suc n as aerial, ground, as well 4s tubes,
s, but to dozens of others, which we
,.u Koo vary In every localty and in every

*Referring again to Fig. 1, it will be no-
ticed that the circuit from the grid of the
tube to D, through coil 4 and through con-
nection wire A, back to filament, is a closed

ory circuit, while the losser circuit
s independent and docs not enter directly
into the workings of the regular circuit. The
tickler circuit 2, with its condenser, might
just as v Jisconnected irom the closed
oscillatory circuit, if this. were desired, and
although “the results will' then not be quite
as good in all cases, the principle still re-
mains the same.

n this partienlar circuit, if the tickler
coils, of which two are used in the Balanced
Tnterlex, are correctly adjusted, - this. set
does a most surprising thing. The_ticklers
n be adjusted at the me available wave,

3

Juwss;hm s this sounds, fhe same cond:

0 545 mete i
intensity, w th ‘the ‘stations in between s
well

In Fig. 2 the complete circuit is shown.
Tt will be seen. that we have two. tickler
3 and 8, shunted with 005 fixed condensers.

In order to produce a circuit with but a
single control it was necessary to link the

This is a side view of the Balanced Interflex Clr:um sivng = good ides of the mountiag of the
variocouplers and the adjustable ossers, “The fgures ueed are the
s the condenser C-3 shown above in Fig.

nection i altb.indieated in {m dotted line,

Theoreial ciruls of the Blanced T

3 sepresents the adatable lossc zru\md,

Note the prisine, sppesrance of the rssl one-control Balgnced Intefies.  No akebalioe conteols
p ¥ "Phone and loudspeaker jacks left and right respectively.

should be grounded to the filament of the
second tube at 17. The connection exists,
although it is not immediately apparent
ou may trace the comnection from con-
denser 19 through g e i Y
rotor of condenser 9, then con-
necting link of the two e
the rotor of condenser 4. Thence the cir-
r 3, which you

he ‘filament 17.
Tickler 8 might, therefore, be said to be in

The photographic illustrations show  this
set as it appeared when completed. The
variocouplers aed here. are) factory-ma,
but' for the constructor who wishes

ca ailt at
pense. It should be rémembered, as will be
seen further down, that once the ticklers
are adjusted they are never touched again.
ence, the construction of the ticklers: need
not be exti rily good, becaust ey
are used only. when the St is Arst pubAhts
operation. - The illstrations § and 4, T'be:
e clear enough to all the de-
Ordinary well-seasoned cardboard -
which has been ecither shellack
arafin, should be used, The
is very simple, Merely
e o e Bt
a threaded 6/32 or 8/32. rod,
attached to the tube by means of
ary hexagon nuts, as shown. The bear-
punched right into the cardboard
and no fear need be felt that they will wear
out, because the ticklers are not used enougiy
as has been mentioned. Flexibl
rom the rotor t0 binding post, as shown in
T T believe the drawings are so
 that nothing clse meed be said about

eads g

THE DOUBLE VARIABLE CONDENSER

We now come to the next important con-
sideration, and that is the double variable
condenser, In the Balanced Interflex 1 found
it ‘advisable o use a straight-line frequency
condenser, which for many reasons is the
most desirable. Two of these were coupled
an ane shaft, as wil be seen by the photo-
graphic ilusirations. se, you can
use cither a straight-line frequenc
ser or any other condenser, for that matter,
to suit your needs. In Fig. 5 I have shown

i b e i D N
e only piece which you will need is the
connecting sleeve, which any machinist will
be glad to make for you at small cost. When
buying the Gondensers it s necestacy. 10 be
n the alert to see that you select one
which the shaft extends not only on the side
hich carries the dial, but on the opposie
side as well, because’ if- it not, you
nof make s eonnection to.the.accond cons

denser.

Quite a few condensers on the market have
a shaft that is extended, and which usually
has a slot at the end. If it has not, you can




of the new circuit, taken

‘he circuit below.

easily provide one with a hack-saw so that
Bl oot el ey
et-screw is quite important, for rea-
sons. which will be apparent later.

There are also on the market today con-
densers in gangs of two that you ma
Feadyomade, and if you use them, it 15, of
course, not necessary to provide any con-
necting sleeve, because such double conden-
sers are usually built upon a single shaft.
The adjustable sleeve method is the better,
however, as you will see below

The two condensers shown in_the illus-
trations are supported by means of a bracket
between the two. In other types of conden-
sers it would be better to have an end
bracket, as some of these condensers are

Radio News for October, 1925

from above, showing arcangement of the various parts.
Note the mechanical linking. betwe

en the.

rather heavy and should be supported irom
the end.

The set shown here was made with a panel
7 x 18 inches while the baseboard m
7 x 17 inches. This was done to save
and make a compact set. 1 do not, however,
recommend these measurements_to the aver-
age builder, because there is too much cramp-
ing; the panel should be at £
with a Sub-bas 0, if possible. Or even
7'x 24 panel with e e
Tt will be noticed that the variceourices s
mounted right on the panel.
tates drilling holes in the front pml o
bave o be filled up afterward. T this

ot desired, the variocouplers may

be placed upan the baseboard, but in thi
St e

W

figures are used throughout and are also repeated

e ey condortens (5 o (3), nad the e arvamgerent of i the

cause with the smaller size there would be
no room leit. The set can then be wired
as shown in our wiring diagram.
¢ diggram, by the yay, also
wr connecting Tines
e R
pose.in mind. As. connections are made,
colored pen run-over the lines, which
will show you which cnmwrhnm are
pleted. If you follow this ccdurt you
will leave out no connect
A front view of the o o
Which shows the simplicity of the set. ‘Ther
is only one knob and the turning of this
knob_will not only bring in the locals, but
the DX (distant) stations as well, without

(Continued on puge 547)

®

+A-B

iafad contiitorss () wntescd o
(18) automatic flament control jack;

mplete circuit of the Balanced Interflex. (1) is
frequency primary; (7
(15 and 15 S frequency transformers (

+BLOW -A
erlodic primary

+ (2) secondary:
) unet e fr

uency secondary ;. (8) adjustable o
tomatic resistances

) atvsabte s ) and (0) mechanicaty
e (10) :\Synml detector; (12) ar

Cateperrcn 153 andCooy e oome
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A New Super-Heterodyne

By McMURDO SILVER, A.LR.E. *

In this article is described a super-heterodyne receiver of a new type, which can be built in
a 1

HIS latest six-tube super-heterodyne
I as been called the “super-autodyne”
nce this name is justified by the use

tector and oscillator rather than
tomary separate detector and oscillator tubes
heretgfore employed.  This tube is termed
the “autodyne” tube, whereas the separate
oscillator is generally called a “heterodyne”
tube. is the derivation of “super-
autodyne” {ollows logically. The entire cir-
cuit is still of the “supersonic” type,
the frequency of the incoming sxgnals is
chunged to that of the long-wave. inter-
mediate RF. am

e ircuit of the super-autodyne is shown
in st tube, marked VI, is
the combination detector-oscillator, connected
in a balanced bridge circuit. Tubes V2 and
V3 are the two intermediate frequency am-
oning at sixty ldlotyeles, and
fceding into the second detector, V4, a
then into_the customary two audio amplifiers,
V5 and V.

AUTODYNE FREQUENCY CHANGER
The first portion of the circuit that ap-
pears to be radical is the autodyne frequency

changer, the circuit of which may best be c
The.

the prevention of the oscillator section of the
circuit from reacting upon the loop or an-
‘T is somewhat dificul,

feed into the same tube, which must
late at one frequency and “detect” at another,
ihe actual separation of these tw frequen:
cles being sixty kilocycles mroughom
brnadcasl range. In terms of wave-
length, the oscillator must be operated at ten
meters away from the loop circuit at 2
meters, and about sixty-five meters away at
530 meters in order {0 produce the neces-
sary beat for the long-wave amy
solution of the problem by tht use
of a bridge circuit is zll\c to a Signal Corps
engineer, Jackson H. Pressley, and is very
Condenser C1 tunes the oscil-
lalor grid circuit, made up of coils L2 and
which are really a_continuous_ winding
VoS £: 1o it This Soeeh Rerue
to oscillate by means of the tickler, L1,
coupled inductively to 1.2, L3 in the usual
fashion. The grid condenser and leak R1,

ery compact style.

C3, aid_detection, but do not interfere with
the oscillator circuit. The loop or antenna
circuit, represented by Bl, B2, tuned in con-
£ C2 s comnected o the mid-paint of
12,13 and at the joint between CX. and
CX. Tf we assume a condmon "of Balance
1o exist betweln what may be considered the
bridge clements, L2, X,
A i) oo oM
B2, C2 will divide equally across the arms
| soing to waste except the
o0ss_condenser CX, across
Wihich 8 conateted the tube’s grid and fila-
ment. Further, he loop circuit is con-
Bected £ -ibe Atiiga demcuit bl o g
neutral potential, the bridge or oscillator
circuit will not react upon the loop system.
With_this arrangement, radiation due to
the oscillator energy fecding into the loop

circuit is automatically eliminated, since the
system is 5o balanced that this cannot occur,
unlike the usual circuit where
separate oscillator feeds directly into the de-
tector grid circuit. With a properly de-
signed super, radiation at its worst is not a
very serious problem, however, since the
oscillator-to-loop coupling is, for best
sults, so loose as almost to preclude radia-
tion from the loop or antenna system.

o far this system looks excellent, except
for the single point brought out above, o1z,
that the incoming signal is divided and only
cause detection

proportional to
signal voltage, it is vitally important that
maximum potential be delivered to the tube
terminals. How, then, is the apparent de-

This top view of the receiver shows how the gang vacuum tube sockets are placed in relation to
‘the transformers on the shelf.

ficiency to be made up, since in the autodyne
circuit less than half tl voltage is
applied to_ the tube, me “halkice heivg 1ot
in the bridge?

USE OF REGENERATION

That this efficiency is made up is evident
in a comparison of the autodyne frequen
changer with a_standard separate detector
and oscillator frequency changer, for the
signal strength is cqual from eithér system,
and_frequently in favor of the autodyne.
The actual manner in which this occurs ap-
pears to be due to regenerative amplification
caused by the tickler, L1, the original pur-
pose of which was fo cause the bridge to
oscillate, However, at the same time as it
accomplishes this, it feeds a portion of the
signal energy back into the bridge circuit

where it reinforces that portion of the sig-
nal in the bridge circuit used for rectifica-
tion, resulting in an even stronger signal
t}\.m would at first glance be expected from

Were this reseneratie amplification o be
carried ()u! to_the limit, it ld be neces-

oupled to the loop or
antenna. coupling Coil at B, B2 Toe rer
sult of such an arrangement, carefully car-
ried out is a tremendous increase in  the
sensitivity o eceiver as a whole, as
well as an increase in selectivity. This lat-
ter condition is due to neutralizing, in the
asual fashion, the loop circut resistance by

a_condition which does not

tion is merely through the re
that portion of the original :1gnd1 m the
bridge circuit utilized for rectificatio

Having decided {0 use regencrative am-
plification in the autodyne, we see that a
second tickler is necessa

just one of the balancing condensers, CX.
X, that Jm\ Hm required value of unbal-
e be obtail
results in ;hnmenmg up the loop tun-
ing condenser and considerable strengthening
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of the received signal, at the expense of a
slight (but_entirely negligible) tendency to
radiate. The tuning, as a whole, is broad-
ened slightly, due to reaction of the various
this is casily controlled by one
b bah\ncmg condensers, and is rather
desirable, since the system is astonishingly
sharp when perfectly balanced=
only other unusual feature about the
super-autodyne illustrated is the intermedi-
ate amplifier, which uses but two_intermedi-
R T oL C R ot e
possible by the use of excep
tonally efficient. intermediate’ transformers,
operating in a highly regenerative condition.
This owo-siage amplifer gives practically
same _over-all voltage gai ould be
Sbtained thatm Hites steges. Hosgh 1 Woalkl
 passible ta obtain proportionately the same
results from any good transformers.
THE OSCILLATOR COUPLER AND
GENERAL ASSEMB!

The oscillator_coupler may i by
winding two sections separated 1/16 inch on

a 2¥-inch tube, each_section containing 28

s of No. 28 DSC. wire. The rotor
o consists of 28 turns of the same
R i b
in the stator tube.

Constructional data_on intermediate
transformers and be found in
Fig. 3. Itis a\\gg(stcd. though, that unless
the builder has adequate measuring facilities
that he purchase these already tested and
matched.

In wiring the receiver, a well-tinned iron
should be employed in conjunction with
sesin-core solder. A small amount of paste

the

may be used on each connection if desired,

but not on any of the fixed condensers.
Here, connections may_be soldered to lugs
or to the condensers directly.

4 s
STATOR
u

TOP iZW OF COURLER

Shomng Dispositon
O Connecton Lugs.

B
Constructional detals of the oscilator counler

panel alone. These are a connection be-
tween the rheostat and potentiometer and
one between the potentiometer and us

The under side of

“wiring.

bar should be used, straightened, carefully

bent and_cut to
attempt is made {0 solder it in

proper_length before any

.

B

long piece of bus-bar should not be soldered

(SpringBrass
BentTo Shape

RooR CLLATOR COUPLER
AiColls CONSTRUCTION DETALS
N0 2805C Wre
Ao Upper Cal LaverCot
[ L Ly
1 3 4 .

2 5
‘DRECTION OF WINDING

Tice, lazs shosl e sesllly folowsd 10 obatia

i effici

reaches the other lug fo which it is to be
soldercd. Each piece should be bent to fit

properly, cut to size and then soldered in
place.
CONNEcﬂoNs
The “A” b hould be comnected to

it Jead, one tabe iserted in & socket, switeh
closed, and _rheostat just turned on.
TF the tube lights, it should be moved fron
socket to socket to see that all “A” con-
nectons ate correct. The positive bttery
Jad howld then be counceied t. e B
and, B-90 posts, I the tube nghu e
wiring or asseml aulty and should be
checked, " The tube should Tight only when
the battery is connected to the
e
The remaining batteries may be

i e ) e
B2 and B3. If the loop is spiral, BI goes
to the outside lead, o the center tap

3 to the inside end. Any Sruitn
loop may be use

tuni i.« quite simple. The tubes
should be adjusted to proper brilliancy by
means of the rheostat, and the potentiom:
Cter set just to. the positive side of that

Only two connections can be put on the to a lug and then bent and t d until it (Continued on page 532)
Ke
c P e PG
I Ca
\ \
|8+ A- B+ A- :
AL 1A B-A 2
1
Cr Ce [
S i PN
3 Rs
car | A-Bc
8 63 45 +
Fig. 1. Cirout ssgram o the sstube supe-heterodyne recelvr, The st tube on th Lt f th comblastion deectoroxllaton, the come (wo

sed as

e tints s lesn B 0k o do oo B
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Extending the Broadcast Ranee

E =
HERE is not a shadow of a doubt
that there will be considerable conster-

Towere
S i s
ing else to be done to clear up the conges-

e T

I [suowine How Tre Inoucrance
- OF A COIL INCREASES AT
SHORT WAVE LENGTHS.

MICRORENRIES
‘4 i

| =]
\ v Lenorr|

s
Fio 2

A curve taken in a three-circuit
e e g 0t admesance with Tquehey:

8

T

tion which now exists in the ether,  Eyers
que s expecting it o happen soon. Ravto
News, in its May issue, first made the an-
noncément of bt exicision.

There will probably be a great hue and
ery when the extension comes. People will
say: VIt has been diffcult cnough up to
sow 10 cover the range of 550 to 2
How will it be possible to cover a i
5 507"

There will be many arguments pro and
but in the x
arguing is_done, and means wil
to overcome the diffculies
if the total range cannot be in
single step, as is now done, it will have o be

done in tw §
e Nes e
of overcoming this difficulty was presented
in the form of a three-range receiver, in
which a total wave range of to 140
meters was covered in three steps by means
of a single switch. These ranges were,
approximately, 600 to 400, 420 to 220, 240

This not only made possible the cover
of the whole range conveniently, but at the
same time, completely climinated the crowd-
ing of stations on the dial, thus simplifying
tuning consideral
1o the possibili covering such a
wide wave band—that is another question.

us ook at the problem from the point
of view of the variable condenser, which s
generally employed for_tuning.
there are three ideas which we

must get

The apparatus used in making ths st

nsisted merely of
imple receiving circuit, on the. ri

By SYLUAN HARRIS

firmly embedded in our crania in order to
discuss the matter properly.
THE BASIC PRINCIPLES

c first of these three is the idea of
capacity ratio. This is very simple. It is
S e ST
denser divided minimum. other
e e s o
denser s SO0 mictomcrofarads’ and the
minimum_caj 20, then the capacity
ratio of the Condenser is e

Chis is generally written

clength ratio,
s just o simple. ely the longest
wave.length we are considering, divided by
e Gttt 1t g e s o

fo200 meters, the wave-lengih ratio
is 8007200 o

o third, and—thank oodness—he lus
of these ideas needed here is that e
Considers the relation betwen. the- capacity
in the tuned circuit of a receiver, and the
wave-length to be received. This is gen-
erally Jiown; the wave-length is given by
the formula

A=184 VL X G,

the inductance in the circuit
and C is the capacity in

in which
in_ microhenrics,

H ; g
EEt
eof = 2 & S
s brhamn
oo £ addition  of
5y e “antenn:
o 25 L.
BE Ul
o H

FIG |

microfarads. The poiat that s of import
in connection with all this is that the

wd\'e-!ength is_proportional o the square
f the capacity in the circui

“Thel 1 e say: we MM Al it
the capacity to double the wave-length, or
increase the capacity nine times_to. trple

look at it another
way may 1'cqard et s
port to the the wave-length
to double the \me-lcng\h we shall have to
auadruple the capacity, ec.

2 these basic ideas, let
15 ow-Co-oHEE thete Tor e AR

the wave-length,

n oscillator, on the left, and
ght.

Rather than bemoan the inability of his set to cover the complete broadcast range, let the
radio fan read Mr. Harris' remarks on the subject.

analyzing our problem. Suppose
considering a_wave-length range of
is is a w ve-length ratio ot
3 to 1 Since the capacity is proportional
to the square of the wave-length, we should
then require a capacity ratio in our tuning
condenser of 9 to'1 to completely cover the
range.
I

e

t is a relatively simple matter to cover
a 3-to-1 wave range with a coil and con-
denser isolated in space. But when the coil
is coupled to another coil, as our. secondary
tuning_coils are coupled to the antenna coil,
there is another consideration. This is that
the mutual inductance between the antenna
coil and the secondary reduces the effective
inductanice connected across the tuning con-
denser.

This was shown recently in Ravio News
Lagoratory. A simple single-layer coil was
connected in serics ondenser and
thermo-galvanometer. This coil had a pri-
mary of a few turns wound directly upon
the secondary winding,  The circuit
then excited by a small oscillator, and the
wave-length range of the coil and Condenser
noted for both the maximum and minimum
settings of the condenser.

This was done by placing the condenser
at the desired dial settings and measuring
the wave-length vith a wave-meter at which
the galvanometer deflections were a maxi-
mum,

The primary coil was then connected to
the antenna and ground, and without mak-
ing any other changes in the cicuits, simi-
Iar measurements of the wave range were
faken. These measurements are given in
the following table:
Maximum Minimum
Capacity  Capa
Without antenna ... 550
With antenn: 507
.
pounding a new theory. | The principics have
Been ‘known' for & lon, long_tme. But ¢

215
198

ow to keep from eparatin
X e e kva Suns, " REE
is surprising how much the antenna-coupling
coil can affect the wave range.

Now, it was noted above that the antenna
coupling has maximum  wave-length to 507
meters. This will_not permil
in stations above 507.

DD

, we shall reach our 550

But, at the same time,

ver wave-length limit

and instead of being able to fume s low as
Continued on page 506)
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Does a Straight-Line Freauency
Condenser Exist?

By SYLUAN HARRIS

RTICLES dealing stk ghe straigh
line frequency condenser were pre-
sented exclushely 10| OUF readers in

o Avgust s Seplife isoues of
Ra h

old the. whole )\o\'v about them; i
article 1 shall_endeavor to explain a_few

T e some m' the
diffcalties have already afise
the fact that these condensers oo 4
tainable only a short time

EQUAL T0 DISTRIBUTED
JCAPACITY IN -A-

DISTRIBUTED CAPACITY
3

TRUE INDUCTANCE OF
COIL EQUAL TO INDUCTANCE OF A

FIG.4 - =B

A coil baving_capacity s shown in (A) is
Equivlent 10 the crcutin (B). he inagciancs
(8 equal o the true inductance in
ina'the Sapacity n (B) cqual to. the cail
capacity in (A)-

INDUCTANCE RATIOS
OR COILS, L=1000h:

800 1200 1600

dyctance of 4 coll depends

How the apparent
it Shown in this. chart.

on the <ol

A radio fan came to me a fe days ago
and asked it it sionld be pessible for the
raight-fine frequency condenser (o elimi
alled heterodyning between

By this he meant the interference
which occurs from _the overlapping of the
side bands emitted by two stations. Every-
one knows that broadeast stations are allo-
cated in channels separated by a frequency
(i Kl niachy o o v

stations,

er in frequency by cycles (or
10000 cyclesy: T now, the Side Bans of
two_stations separated by 10 kilocycles ex-

ceed 5 Ilocycles each, it 1s evident that some
of these modulation frequencies will over-
and some frequencies will be received
simultaneously from both stations.

No condenser—in fact, no tuning appa-

at

ratus—ean correct this evil. The difficulty
lies outside the scope of the receiving set;
it is not possible for the receiver to separate
o\emppmg side frequencies.

Am

7

ductance. This is to be distinguished from

the “true” inductance, which is the induct

ance the coil would hve if it did not possess
uted capacity.

T B of g, 1 we have shown an equiva-

g s thing 1 wikh to talc sbos comes
ek
Santermporary. fadia, periodicals. which it
is stated that “there js not at the
(and never will be) any such
The writer of that article bases his statement
on the fact that the characteristics of coils,
are used with the condensers in tun-
ing circuits, vary consideral

Vell, without going much further, T might
s misstatement. Why

er, T might say that
straight-line frequency condenser
does not depend at all upon the coil. If the
calibration_of the condenser departs from
the linear because of coll capacity, then the
trouble is with the coil, an
e et A liind the i
denser? The poor condenser has already
been blamed for enough trouble.

oweven, we are ot interested in_such
pedantic quibbling. We are entirely inter-
ssted in the practical side of the matter, aml
it is this side that hall_consider ' he
5 Geail, Lot us st the problem, first re-
calling a fow essential facts that were ex.
oied it he design of

LT, condenser is based upon the as-

Shmipiionof constant inductance 1

1t is based upon the formula:
159.3

VLC

in which { s the circuit frequency in kilo-
s the inductance

and C is the capacity i

assuming 1_ constant,
root of L and divide it into the number 150.3

20 gbtain » constant, £ C is pro-

portonal to 1/ in which d is < the dial read-

ing, we ha

f=XKd,

and ihis formula plotted on gragh pager will
ive a straight

ow, T bt invafvslihe ne-
sumpuon T 3 constant ndug Tf the
EEIS ek s, s Bl ARGt bad
some. capacity (distributed), the inductance
wil onstant. ' We may con-
T B Gl mviee oy v equivalent
to a coil which does not have capacity con-
nesiedin-atallel with- aomill “codonies
sl to the cail capacity. For e
P st Al b
bl Bl R
uted capacity.  As measured between the
terminals a_and b, the coil has a certain in-
-ductance which is called the “apparent” in-

ent We have taken the true
inductance of the coil at A (which is the
inductance we should measure between the
terminals a and b if the coil had no capacity)
and have shunted around it a condenser hav-
ing a capacity equal to the coil capaci
Such an arrangement would give a memuul
inductance across its terminals a’

exactly equal to that across a and b, if the
measurements were made at the same fre-
quency.

The arrangement at A in Fig. 1 is con-
verted fnto the equivalent circurt at B sin-
ply_for purposes of convenier We can
Sa3ily fet it coimpaito: Wit i
We shall now consider how_the .lpp.ln‘vﬂ

inductance between the a” and b’ varice:  We
shall call the frue mr!uctancc of the coil L,
bk

pall now ntroduce a new ideh o/ our
Many of them have probably heard
that is considered

resrirs

¢ the “resistance ratio’
in studying the high i
conductors. s the

of the c equencies to its
Fesistance. at Jow freqncncms and is sym-
bolized as R/Ro. we can have the “in-
duc!ancc ratio,” \‘,hvch is the ratio of the

{apparent” inductance (a8 measured at high
frequencies, tal the _coil

ing
pacity); 16 the Induclance ss micasared ¢
lnw frequ(nues (uhe

formula showing the relation between these
two quantities is:
La 1
L 1 — 3948f° LC X 10
in which f is the frequency in kilocycles
and C s the coil capacity in microfarads.
(Continued on”page 562)
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The calibrasion curve of an 8. L. F. condenser
s bent slightly by the circuit capacity.
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Another Three-Range Recelver

By the Staff of Radio News Laboratories

Here is described _another receiver with a multiple range.
555 meters and uses two

N an avticle by W. B, Arvin in the June
issue of Ranio News, our readers were
advised of chaugu in the broadcast wave-

Ieagtishwlih may e consi idered, and which,

e ‘necessary. to, obviate the diff
culties we. now have. in taning, due 10 the
arsat. congestion in the ef

lizing the. great_import-
ance of familaciziag it readers. with ways
and means of building ses that will cover the

Whole range, fro to 150 meters, at the

o e crowding ‘on_the

d

three-range receiver describe
which s a three-circuit tuner.
ment of coil and condensers in the circuits iS
such that by special switch
described, it is possible to separate the whole
S e This has the effect

Bl e while cange out over three
Circhinferonces of the ermore,
the whole thing is accomp!lshtd by means of
tch, which is a very novel idea.

Panel view of the three-range receiver.

Multi-range receivers have been designed
in the past, but as far as the writer knows,
i them have required a mumber of
switches.
The problem is,rather simple when there
s only one tuned circuit to consider, -but
Gy to mike a tuned radio’ fre-
quency amplificr tunc over several ranges, it
means that a great deal of convenience and
beanty of design will be lost. This is be-
canse the coils used must be either tapped o
replaceal they are to be tapped, this
multitude of switches, for
obvious that all the taps cannot be brought
into one switch. If they were, there would
e considerable coupling between the stages
which would result in decreased amplifica-
tion

stages of radio frequency.

he s they
used to be i1 the days when so many. expery
menters used the thefe. 15
the same incanvenience that applies to manip-
ulating so_many switches in the case of the
tapped coils. The tendency nowada
make the operation of the sets as simple as
pousible, and cerainly @ half-dosen swithes
s docs not by any means add ¢
s o e

How_the pwh‘gm wil finally be over-

come in the commercial form of set
problematical, Of course, there S
sibility of using several switches behind the
panel, all operated by a o el sl s
terlocked in some way ires or_toothed

so as they can be operated simultan-

cously by a single knob or lever. This
method, however, le complicated for
the average persou (o build, but 1 believe

that manafacturers of sets may have to
adopt it
Ranio Niws will bring out sets in the
future_employing these methods of
range control
¢ are many experimenters who are
laboring under the impression tha the wave
range can be increased mi lowering
the minimum capacites of the tuning con
s ¢ range certainly can be
i

o |) §verk fite, IE you don't believe me,
y 1 self. Connect two variable con-
nsers 1o aetcs, wal e both of heir dials

Having the two minimum caj
ties in series will " minimum capacity
somewhere near half what it was. It wil
be found that if the set operates at all satis-

It will tune from 40 to

Radio October, 1925

By using tube bases a5
Sble interchangable induc-

Tances are obtained. Colls

of this ty1 sed o

The' threerange _receiver
Fibed below.

factorly, the wave range will be lowered
few meters.

The set described in this article is the
usual radio frequency amplifier connected to
a detector and two stages of audio frequency
amplification. Regeneration is controlled by

a potentiometer, as shown in the wiring dia-
gram Fig. 1

The three wave-length ranges are obtained
by means of the replaceable coils, which are
shown in_the accompanying pmmgrapm
These coils are of the
anyone ‘can ind ki ily e
method of winding is shown in the accom-
1t i

When finished, the coils are mounted onto
an ordinary tube base, which can be heat
and removed from an old burnt-out electron

of sealing wax suffices to_hold
el place ade in this fashion
may be bought at_the radio stores, if fhe
ish to go to the trouble

The dimensions of the coils are all the
same, these dimensions being_given below
They differ only in the number of turn
Dloset. The primary and seéondary
are wound and tied together by the lacin
string.

The method of winding inductance coils
that is described below will be found to be
one of the easiest for the home set con-
structor.

The set, as described, will give a total
wave range of 40 to 555 meters, a
ivided into the following ranges wi
00005 mfd. condenser :

.001 MF.
oo t By
RET. AFT. AFT
.
i X . 4570 60V. B+
Loop . S & 2%V,
. Bt
RET. o003 me 1A
focos
SEs I N1ED (I
0005’ l ﬁ
MF.
LooP 4
1
POTENTIOMETER ig ircuit diagram for receiver
400 OHMS et e
= s
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b
‘path, a5 suggested in the text.
- 40-180 meters.
100-300
224-550

The cofls used have the following num
bers of turns:

Primary.  Secondary.
Coil No. 1 4 8
Coil No. 2 G 16
oil l\n 3 10 40

sult of thus dividng  the cange
ino thres parts, it will be & very
S o thte 13 b Shetow-ve wations, where
the ether congestion is very bad at the pres-
ent time. Many stations will be tuned in
which it was heretofore impossible to hear.
It is advisable to use straight-line frequency
condensers in_this set, as well as
other, for additional ease in separating the
station: is remarkably selective
and sensitive, as all multi-stage tuned R.F
receivers should be. We take great pleasure
in recommending this circuit to our readers
as the second of the series of multi-range
receivers.  All those parts of the receiver

g the threcrange receiver

G reavaLis o Eo e et

1 s the detector tube; 2 3 potentiomcter

which have not th (kscnhcd

this article are

\mnl tuned RF. \m. Py
hav in following

dugmm and building the set

the audio frequency amplifier has

chind the radio fre

- deml in
h

quency amp!
it. This has the advantage of keeping the
set within small space limits and, further-
more, utilizes a considerable amount of space
of the baseboard which generally goes to
waste
METHOD OF WINDING COTLS

The cofls used in this recefver are more
or less rectangular a
Tor this is 4hUySi thet et foezsihich they
designed the apparatus was arranged
as compactly as possible. in_order to have
the leads connecting the _different instru-

ments at a minimum length; if the coils had
been circular in shape they would have been
too near the interfering magnetic fields of
the transformers.

he coils are 3 inches in length and are

1% inches wide. They are wound with No.
22 D.S.C. wire, The winding form that is
used for the construction of these coils is
laid out as shown in accompanying.
sketch, but wit that are the
length and width of The pegs on
which the wire e coils is wound are
spaced approximately one-half inch apart.
There are fifteen of these pes, which should
be 3¢ inch in diameter and smooth enough
for the wire to be easily slipped off aiter
the coils have been wound.

/V///NW/ f
i

7, 445 volts:
eaheney ‘ampliie tabes: 15 the fround Minding pos
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The Laboratory Staff of RADIO

. NEWS has developed another re-

ceiving set that will tune to the

lower ‘wave-lengths as well as the
present broadcast band. The re-
ceiver described in the following
article tunes from 40 to 555 meters,
which is one of the broadest ranges

RADIO NEWS has ever present-

ed to its readers.

- The receiver is not difficult to
construct, as there are no compli-
cated switches incorporated in its

. make-up, the variation of wave-
lengths being obtained by inter-
changeable coils that are easily con-
structed —EDITOR.

The primary and the secondary of these
radio frequency transform wound on
the same form and should have the mumber
of turns noted in the table above

the primary and the ~ctumL y are \\n\md
they are then bound together with thin,
strong

their shape.
placed in ik top of an empty
S the leads

ube socket. he coil is fastened in place
with sealing wax, which may be obthined
from an old discarded “B” batiery

tube socket
soldered.to the prongs of the

, e gridiea
audio

olts; 11, antenna
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Ham Co-operation—Is

HERE, oh, where has the type of
transmitting  amateur gone ~ that
ome of us were familiar with
st before the recent World War?
Is there some Sargasso f the ether to
which these_souls. have.been irresistbly
drawn and taken away trom the ham game,
or is there some limbo to which they have
strayed? A few moments listening in on
the air any evening during the present time
will quickly convince anyone who has be
in much Wit amateur activiie Pt
rs or more that some such abode
st have robbed the game of the best men
that ever kept the ball rolling by
ation and co-operation. Of ©
45F o Say fhat there sve ot by 4ol ope
ators today and that there is an absolute lack
of_co-operation among the active amatew
here are some good fists left,
dences of co-operation are few and far be-
Co-operation throughout this_edi-
al 2 not only co-operation be-
tween individual amateurs who are in pe
sonal contact with each other,
ation on the air as well. In the good old
Gays before the war, the writer at one time
was making plans for the erection of a new
aerial mast. As things went along he spoke
{o.several other hams about the Droposiion
and many meritorious_suggestions were p
forward. When the plans were finally com-
pleted, and the day for the erection of the
mast ‘came around, there were at least
do B b oo hard vl (e ookt
with Title, if an
h the present-day
situation. The writer dgk-m had occasion to
design a mast for another ham and super-
vise its erection.  Several days before the
slated for raising the mast, many hams
e th personally and v the aic
10 assist. Some of them assented and others
excised themselves
said that_they

around_t
fot more willng:to-stand. around. and give

By A. P. PECK

advice than actually lend a hand. Before the
they stood around and dis-
methods

could be constructed rather
tice. Finally, after much

fon, the mast was put
t the arguments which were
put forth created so much hard feeling among
those present that the writer decided that

never again would he ask the assistance o
He would rather

dit

Then he would be sure that no personal
feelings would be hurt doring the work
En T R

we help her. Exchanging done of
I bl ot help. n a new
ham starts up, go over and offer to help
him get started right. We are sure that
he will appreciate your offer and some day
ie may reciprocate to your own advantage.
Another instance dat wil”strike nearer
home to the amateur frate
general is the case of the Hitle private war
that is going on at present within the con-
s af e sec Uideiel ST et
cently some e Jersey boys became
dissatisfied S R
ouncil, was beirg rim and instead of exer-
cising their prerogative of represemtation in
he  Gouncil they suddenly, decided,to i
draw from that governing. e writer
has talked with several hams, both mem-
s Of the counci i of New Jerdiyshibs
It seems that mob rule is the only thing
fnt & sespossible for fhe secession af the
clubs from the council. Certainly not onc
of the club members has been able to state
any single valid reason why the clabs should
cede. Their representatives certainly do
Rt seem to be performing their duty corc
rectly if they cannot uphold the clubs whom
they represent at the council meetings. Those
members of the council who are blamet by
the_outsiders for incompetence ar
as it is possible to find out, performing (hg ¢
duties to the best of their ability. The

[t Dead?

counell . an ip-and-going organization and
certainly has done_ much ateur_radio
PR A A

A typical European transmiter showing a Mul-
47/50 transmitting tube.

Imagine what would happen if the in-
habitants of a_town located in any on
the states of the i
denly that they did not like the way the
sate was being run, and that they were
going to om the rule of that
State, 1f this m re to spread, an-
other Civil War would ‘undoubtedly ensue.
(Continued on page 528)
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A characteristc curve of the vacuum tube is supplied with every tube, so that the purchaser wil
know exactly how to operate his receiver o transmitter.

At Last--Individual Tube Ratings
By JOSEPH RILEY

ANY users of tubes have by this time
1\1 become acquainted with the great vari-
ations that are m'm found in them. Some-
times a tube bought from \h: lnul radio
dealer will \\,nrk. \Lm won't.
it is dcnmhle mr the

E
&

eri idual tube are, but
i e 1n, ot the necessary apparatus” with

teristic curye, he
namral]y 45 s

Since the advent of many independent
manufacturers of electron tubes into_the
adio market some unreliable ftubes have

come to our notice. There is no way in
which defects in tubes can be detected at
the dealer’s counter, and the purchaser has
to take the [c:llc\'s word for the reliability
of the product. t he can generally
et gl
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How Does Your Set Get lts Power?

HEN you sit listening to a cont
cert as it comes in on the loud
speaker, do you realize whgre the
power s coming from? Aud

there certainly is some power coming from
the speaker. Enough of it, in fact, t
the atmospliere of the room into vibration
with the sound of the voice or music, and
this is no mean quantity. But the power
h comes into the antenna is almost
finitely smal
us take some jllustration which will
show by comparison just how much energy
is received by the set and how much is

8 BATTERY

SMALL MOVE
MENT OF HANDLE |
Pl CK

FIG 2

An hydraulic representation of the grid action
is given above.

given out by it, so that we may appreciate
just what the set is adding to the incoming
signal

The ordinary antenna, at average distance
from a_broadeast station of the standard

output ratin
up and deliver 1o the first tube of he set
less than ten microwatts. An appreciation
of this power may be gained when we say
e an ordinary
a_thousandth of an inch in
gne second. Very litle power, to say the
lea:
ot signal comes ont of the
foud speaker, a great deal of power has been
gained in the passage g signal through
the tube. In fact, at the terminal of t
speaker, the yower is an the order o i
watts, which by comparison is some power.
Following the  example giten above 'zt to
at this power is able (0 do, & ur
mg will_show that the Toud_ spealker. power
is_sufficient to teboard box con-
faining twenty cigareties one foot in one

By A. P. PECK

This illustration s taken {rom an
-tube set and is ind
thy
wh

second.
ordinar
nothing extraordinary
THE TUBE A TRIGGER
¢ us sce where all this power has
been picked wp n the travels of the signal
through the set. Almost every one knows
withot being, (old that it comes rom the
vacuum tube. - These little instruments work
very much ks e e S e
game knows that be can pull a small trigger,
exerting very little power and bring down
the largest lion or tiger. He knows also
that with his finger alone he would not have
the slightest chance of killing the beast.
finger and the little force it exerts on the
trigger of the gun simply serve to release
ige of the gun.
e vacium tube.
y the
the pm»c,

‘e may compar
to the grid of the vacuum tuge, and the cal

trigger of the gun ar

bre of
the amplification factor of the tube. The gi

hunter spoken of above would know better  each
exain mulipled by the amplification factor
tha

than, (0 go into e wilds

African
jungle armed il s

ause he knows 5o

e

five tubes.

Tivered at the

This illustration_shows
£ stands in the vaxh

t the second tube, this inc:
the gun to what the engincers call  was again amplified
2 2

Tnto the first one we placed an
finitely small power. After it passed
rough the first one, the resultant power
gt e o o6 e T and ke de-
the next tube was five

GRID m\m\m OF FLOW

HEAVY CURRENT

FIG.1

raphicaly how the

of e cawy B

six times what passed into the first one

five . sbAs gtk

5 times the
of the following tubes the

passed the final output

that the (rigzes, pulled ever <o hard, would through the loud speaker we ha(] 3,000 or
ot release suifcient power. 1o Kill s vy L\\c original power, depending on
the beasts with which he is sure to come what the ers:call the. uﬁtmnc» of the
in_contact. He takes e setor ey

o

which will surely do the desired work.
Simply stated, the amplification

the tube means ow hard it will

in

shoot wlmu

¥ we put so much power into it at

we shall receive five or six times that much

pogier at the output or plate end of the tube.
w in our set which gave pow

cin to raise the pack of Gigarestes we had

ing device.
told
tricians call
o el
we may
tion is performed.

n instrument which will increase power
such_proportions certainly is an interest-
Last mouth, i this place, we
you of what
the Vehardetetbtic
¢ that.time we did not
o showing it the wdd
able to do in the line of increasing power,
as well explain how (iis amplifc
other words, we shal
(Continied on page 4943

Because

NEGATIVE GRID
NO CURRENT FLOW

POSITIVE GRID
GREAT CURRENT FLOW

FIG.4
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All About Filters

This article will doubtless be greatly appreciated by the transmitting amateur who is not thor-

e be carried in an in-
(clhg:hl: manne, bt it must-also be
a true reproduction of the original, free from

ELEPHONY has today reached such
a sate of development that not only
he v

By EDWARD W. BERRY

oughly familiar with the theory of filters.

per_cent. of the tatal valtage of the machine.

The chemically rectifie . is an en-
tirely different proposition. The proper use
of an even number of tubes in so-called sel-
rectifying circuits eliminates the hali-cycle
f fons in ion. That is, the

distortion_and disturbing
noises. Even the modern practice of teleg-
raphy is beginning to demand the pure wave.
Consequenty, it hus become necessary to
arly as possible, a pure direct
. To accomplish this
filters have been employed. At the present
time the most practical source of plate sup-
ply in general use is either the D.C. gen-
cralor or ghcmnca‘]‘« rectified A.C.

n a previous article—Rapio NEws for
August, 1924—the writer undertook the
study o the wave forms of the predominant
ripples in the generator. Here
Thot fhe composiic Fipple consists of its two
fundamental waves, slot ripple and commu-
tator ripple. The slot ripple frequency was

No. of slots X RP.M.
Fs = —————————

0
and the commutator ripple was cqua to:
No. of segments X R.P.M.
Fe=
60

That is, a generator having 16 armature
slots and 48 commutator segments revolving
speed of 3600 R.P.M. would have a

slot ripple frequency per second of 960 and
commutator ripple of 2880 We alia
learned that the composite wave form could

2

other and no_amount of brush s
alter tl ¢ of the uneven mimber
of slots doubles the frequencies and also re-
duces the amplitude of the various ripples.
e U R g
Bessma) s smmll Smioiy of dturbince due
to the sliding contact of the brushes on the
commutator. These latter xmpulses have no
definite form and are, in the properly func-
tioning generator, very minute in compari-
500, with the main ripples. ~The sum of all

tubes_alternate, one tube or group of tubes
warking, while the others are xdlmg Ever
tube is idle for half a cycle. ripple in
shis”case s one o on\y itegac:

I in modern

ing, of cot monics whicl
pawer supplies are negligible.
DIRECT AND suPPLY

“

component from the pulsating output of the
rectifier, the proper use of a “resonant” type
of filter will, practically speaking, eliminate
all traces of A.C. that remain.

¢ shall assume that the reader has a
the functioning of

not burden him with it here.
ot it may be obfained from any one of &
number of standard textbooks. Further-
more, a knowledge of complicated formulee
and higher mathematics is not necessary to

The D.C. generator and the rectified A.C.
supply present the following propositions :
In the D.C. generator supply there is a large

AC

D.C. component with a smal . com-
ponent superimposed. Oue aim here should
be s as much of D.C. as possible

the

and to completely block out ll\e AC, or,

more exacly speaking, the fluctuaing volt
ge. If in the case of

Blocked the ripple, there would be 10, supply

025

021

0 6
Cycles

These curves show the reduction in a 250-volt
ripple, with a plate impedance of 10,000 ohms.

left, This means hat frst neces-
sary to et O
P 6 1ora sevall feakbion ot the woa b
or peak voltage every hali-cycle. We =
smooth off the peaks and fill in the v

o speak. This is accomplished by e

the disturbing impulses in a well-designed  fsmoother” type of filter, to be described
eesator is Sualls usvally . fruction of wue. belowt | Having obisiasd a0 clicsiive DiC:

Fl6.1

i

Fl6.3

=
™

Fig. 1 shows a raw
supply of

across the supply.

F16.9

sh tage and in “b”
pie veltage, C" dhows e Sam o e ese

effectively filter plate :upp|y from either a
transformer or a gencrator. A knowledge
of the results obtaine -d I) vy dif ombina-
Hons is & great help in Tntelligently applying

ters. We shall, the ers more
from a_physical thau from @ mathematical
standpoin.

. 1 we have what we might call 2
ipply. There is no it here at
ooy il i heRTan Bt and 1

rimple current are flowing in the ol
cuit it between
e plnte ot the ament 1 o dargeHint
it will allow only a small amount of direct
current to flow. The ripple current is sub
ject to this same resistance. e had a
constant voltage of 1,000 volts at the
ply and the resistance of the path betwen
T Hlament and the plate were 10,000 o

the plate current would be .1 apers. 1t
the ripple voltage had been 10 volts, the
ripple current would have been .001 ampere.
Right now it would be well to settl one
thing; that is, that there are not two_kinds
of current flowing through the plate. Fig. 2a
is the conventional method of showing a con-
stant voltage this case, it is our D.C.

plats, Riprly of 1,000 volts,” Fig. 2b shows,
o addition, a fluctuating Sygd il

changing from 1 700 vois 1o 1,010 (Fig:
Likewise, the current {hrough the plau: cir-

uit keeps changing from .100 ere to
J01 abmpere. 1t 1o b8 Mhcruatiie pureent
001 ampere, that is called the ripple current,
Removing this ripple current means remov-

Remove it in the supply, or reduce it
it has left the supply. That is, there will
still be the fluctuation across the supply ter-
minals, but the fuctuation across the plate

itself will have been reduced by the addi-
tion of a filter between the two. With the
AC. supply in any of its forms such as

chemically or mechanically rectified,
reducing the ripple n( the supply out of
the question, With the D.C. generator the
proper application oi ﬁ ers will not only
reduce the npplc across the plate but i Jn the
machine as well.
CHOKE COILS

Tn Fig. 3 we have placed an inductance
in series with the plate. This inductance is
10 more ar less than the common variey of
choke coil familiar to the newest of as
feurs. Tts resistance 15 usually fairly smail.
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FIG.7

Fic8

@S%

7a_and 7b show
o ‘Sehemes tning
1 primary of an
A 3. o
e i
s

s el
resonant dreuit

Thercfore, it makes but a_small voltage
drop in the direct current circu
i R B
big hindrance. Before it can force its way
ripple _voltage has
seomied sod StmEE e e g
ripple current that
ot pusds 8 o depenin tupon e re:
quency of the ripple and the inductance of
e coil. The mduclance of the coil in this
say, a measure of its chok-
® “Withott. worrying our  heads
“whys” of the matter, this slowing
varying current is_accompanied

pass through the 1)1:\&c ‘Which_is which,
s as immaterial to the functioning of the
e S
hen or the egg to the digestion of a good
omelette. That is, cach comes from the
ther.

The curves of Fig. 4
duction in a 250-volt ripple,
come from the chemical, réctifcation of &
500-volt supply, plotted against frequency.
For convenience, we have assumed a plate
impedance of 10,000 ohms. Here it is par-
ticularly noticeable that the inductance used
alone does not discriminate. That is, it does

indicate the re-
h as migl

E

not. suppress any particular frequency or
band of trequencies. 1t simply tends to lower
the ripple current more and more as the

frequency increases. At the lower frequen-
cies, such as 60-cycle, the one-henry t’h\\k(

as scen from the curves, is a very
56 Tor a Blter: Hyeat the 10:heny choke
an_effective Besides
ing action, there is anather

characteristic peculiar to chokes, more espe-
i store up

cially the larger types. They
energy while the rij p|c is rising
and tend to discharge it as the ri
age tends to decrease. In this w
tively speaking, they take some of the cur-
rent from the peaks and \hc it to fill in
the valleys. That is to say, the chokes not
nly stop some of the ripplés, but also iron
e e s
get thr Even with this second char-
Scterisic the choke used alonecaniot. be
classed as a filte

CONDENSERS.

In Fig. 5 a_condenser has been placed
across lhe supply. This Cundenscr is also
across the plate or load. Let us forget for
el Sk R
ripple remnim mns‘am regardless of what
takes place lter or plate circuit. The
e s e
nating o fluctuating current. The amount
which it passes depends upon the frequency
and the voltage of the ripple and also upon
the capacity of the condenser. When the

direct current comes to point A, it finds but
one path el. That is through the
plate. The condenser does not affect it in
any appreciable way. When the fluctuating
comes to point A it finds two paths—
ane through the plate and the other through
ripple current

wil be bypassed through the condenser.
and B are still at ripple potential. Then,
site of our bypassing some riprle current
ong, a5 there,is more where it came
Trom, there will be no. reduction in ripple
current. . One of the most compion. exame
ples of this is the lighting system in a house.
In a properly wired_house, the lighting of
ne fight will not dim one that is already
lghted. . For the condenser to have any fil
teting effect from bypasing, it will be nect
essary to bypass so much current that the
source of supply_begins to show signs of
weakness. This is what takes place in the

case o the generator

@ beter understanding of ihis le
i e 1
olts a plate R e R
. condenser across the generator
Terminals, The " impefance of «the’, pah
through A-B at zero frequency, or dircct
current, is infinite. By impedarce we mean
the resisting propertics that the condenser
has to both A. By infinity_we
v mean a very enormous number.
impedance o condenser decreases very
rapidly with increase in frequency. So rapid
s this decrease that the 1 mid. condenser
a6 100.cycles il have a1 sinpedanca G only
1,595 ohms. This would mean that the im-

e

100
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dance through the plate would be about
six times that of the condenser. In other

ing byp:
npple umugh Sl plate-nlass, 1o fonir
ing the ripple voltage across the generator
{crminals, which in this case ia also (hervelt
age across the plate. The ripple frequencics
i are very much higher
h the result that the Hogle
flow through the condenser may tend to
come even farger than e current.

Al ime we have been considering
that the ripple voltage s remained constant.
In a generator the great load caused by the
condenser has a_short-circuiting effect on
the fluctuating voltage. This action is quite
similar to the drop in the secondary voltage
of an overloaded transformer,* This then is

supply with its very much larger percentage
ripple, this breaking-down process, due t

condenser quite similar to the second char-
acteristic of the inductance that we have
overlooked. The condenser will store up
energy on the peaks and deliver it to the
Toad when the ripple voltage is at the bottom
of the valleys. In the case of R.A.C, the
condenser, like the inductance, does not make
a satisfactory filter when use
Let us sum up the actions of tiese two
when working alone in a circuit.
ductance is, actually Suppressing a_certain
per cent. of the A.C. component dependent
the value of the
ratio of this suppressed
current to the A.C. current that would flow
if the m(lnc(a\\ce were omitted may be called
iciency of suppression. Thc curves of
Fig. 6 show this for a 10-volt ripple on one
of the smaller tubes, using a onc-henry and
a ten-henry choke, For comparison the ratio
of bypassed rigple current 10 tot
current
R on ihe same
sheet. 4 is rather diffcalt to compare the
curves for inductance and f( capacity on

as that for the inductance

(md, the bypassed current has become equal
the pI.As ripple.. At 100 cycles the curve
s B e ol e o ripple

current ﬂnwmg is passing. lhrough the con-
denser. From the foregoing we may con-
(Continued on page 466)

‘ i
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0
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Curses showing the ratio of the suppressed part of th

700 800 900
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. component to the total A. C. This

.y be called the efficiency of suppréssion:
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SPREADING DIAL READINGS

st of the fans experienced in tuning
le condensers with most of the
med in the first
quarter the arrival of the
straight-line frequency condensers is a great

However, many set of e two
things to consider; there may be some of
the old-style condensers on hand that are

00 good lo throw away and the outlay of
money for new condensers; even though they

Caning, may not alw
While the’ resulting m,.dmsen
below are not absolutely the
Stonighicline Teetuoncy e, they will do the
work in a most satisfactory manner and do
not involve a great deal of labor in their
construction

o make an 11-plate condenser, that size
being needed in a special circait it by the
yriter, @ 17-plaie condenser was cut dow
Xe Wit be sten Tater on, the exira. mumber
of plates are necessary, in order to give the
desired_capacity, to compensate for the ma-
terial that is removed from the rotor plat
The rotor plates of the condenser were re-
moved and taken off the shaft. Then, with

ROTOR PLATES ASSEMBLY

By trimming off a portion of the movable
plates, a circular plate condenser may be con-
Verted into a straight-line wavelength type

a small pair of shears, a file and emery
Baer 1o fnish off pieces were trimmed in
sizes as follow

Ist plate was left full size.

2nd plate sector removed equal to 15 dial

ivisions.

3rd plate sector removed equal to 27 dial
ivisions.

4th plate sector removed equal to 37 dial
divisions.

5th plate sector removed equal to 45 dial
visions.

Gth plate sector removed equal to 52 dial

ivisions.

7ih plate sector
on

8th plale ~ecmr

removed equal to 58 dial
removed equal to 63 dial

It mvght e o e
lculations might produce a_truer
Cutve, Dt the idea 35 the Same and.can be
worked out for any size condenser for any
curve.

The rotor is then assembled and the unit
replaced. The edges of the high-wave side
WAL b, even, whle o thé 1ow S fhe edges

Radio Wrinkles

Bl o aed 6 e of
his gives an_eccentri
The Amatien s v oo
the low waves and load up progressively in
n to the frequencies pro-
ducing the straight-line effect.

In tuning: Trom 0 to 15 is a
vernier condenser, from 15 equiva-
lents o 1 hplute condensat with. only. an
11-plate range, thus the kilocycles are spread
Sl s e e
the high, with fairly equal divisions over
the ‘whole range of the condenser, which
remains the same total capacity of the old-
It should be noted

be sure, when replacing the plates, that the
same number of washers are in the same
pasitions.

Contributed by Chas. H. Stagg.

AN EAR-PHONE CONDENSER

Procure an old receiver of the xm\ulnlnd
e—the metal shell type will not do
and remove the magnets, e
Insert a_piece of copper
, so that it fits firmly in the back,
as shown in the diagram, leaving a lug on
e long enough for the screw D to
pass_through. s screw will form one
terminal of the condenser.
ext obtain a piecc of sheet mica B, the
thickness u( which will depend on the capac-
ity which is desired in the condenser. The
thinner the mica, the greate
capacity of the condensers about
inch serves mica so d)at
T R el e
which jt should be fastened by means of a
little shc!hc
he movable plate C may be a piece of
ahlmmum Sobich s diliod a0d tapped to ke
-inch machine serew with countersunk
et e
end of the adjusting screw E.
that the head of the screw is countersunk
a shade_below the surface of the plate C,
as it will otherwise bear on the mica and
keep the plates further apart than 0 u\-
tended, thus causing_ the maxim
of the con it e culyi ot
is desired.
By means of the machine screw, screw

plate C tight against the end crew
E, which should be turned off squa
Then run some solder around the joint on

the upper end, 5o that it will not work loos
The.conter hole o the sar.piece of the
ceiver shold then be enlarged, if neces
¢ the brass bush-

tapped msxdc to i\nt the thread on the ad-
justing s T
this thread &hm\ld h as
the pieces should lhtn be as tmhlcd
as_shown in the ram, particulas
being taken here to, make Sufe that plate C.
absolutely parallel to plate A. This is
important.
e diagram shows a type of panel mount-

A variable condenser whi made in he
moulded form of an old receiver should
handy Tor the experimenter
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“
ing in which X is a piece of insulating
material, such as hard rubber or bakelite,
with a hole cuf in it, into which the phone
should be a “push in” This sub-panel
is attached to_the main anel by means of
four_machine screws and spacing washers,
as <1mn, one at each corner of the sub

N e this, if carefully
made, will be very useful about the labora-
tory or work bench and will well repay the
irouble of constructing it, This instrument
may be used in any number of
and its maximum_ capacity
Feadily caleulated for different thicknesses
of diclctric hat may be used

ibuted by T. A. Vincent

GROUNDING & LIGHTNING

Many radio fme use an on!mary double-
pole, single-throw knife-switch for connect-
ing the anjenna and ground to thei receiv.
ing set. Ihen another switch is employed
between the .u\n:mm and ground for lightning
protection. Now why not let the double-
pole switch serve also as a lightning switch?
This would be an advantage a5 the lightuing
switch is sometimes erfnllen—dnd the
of a lightning switch is sa ell.

ANTENNA EDGES ROUNDED

PHOSPHOR BRONZE
TRIP

TO RECEIVER

SOLDER ~
HERE

By adding a strip of copper
DIP.ST. switch, an cficient

GROUND

ightning switch

x ~m,m strip of phusphtr bronze or copper
abou % inch wide and_ about. 1/32
e o Ve shape shown in the
illustration and soldered to the ground-point
of the switch, so that the strip wil just touch
the antenna blade when the switch is in the
open_position. It is easily seen that this
Fhdm s ) s vtk e e
functioning of the switch. It is well to
soutd off the edsss of e Yelp 50 that e
blade will make an easy sliding contact with

When the switch is left in the open posi
tion, which it s, the antenna will
be grmmdcd but wh('n the s\vnch is closed,
the ground_circuit is automatically opened.
Contributed by Oliver Kirchner

ELIMINATING VIBRATION FROM
THE TRANSMITTER

‘While installing a local transmitter, con-
siderable annoyance was experienced  from
the vibrating of the transmitting panel when
the motor-generator unit was set in opera-

er numerous _experiments with
scveral types of cushioning, meluding felt
hair, soft rubber, rubber sponges, and so
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forth, the novel sva\sm sketched here was
tried ‘and proved to be all that could be de-
sired. It did cnmp!ctsly eliminate all traces
of vibration from the iransmitier and was
less expensive than any other style used.

motor-generator units can be cush-
ioned in the same way, employing more balls,
of course, because of the added weight.

AR TiGK
RUBBER BALL

The lowly rubber ball can be used effciently
for removing vibration from a set, as shown
aboy

turned wood sockets for the balls
h cheaper than the cast-lead or glass
me\«'r-hﬂll[t’r type, but, for best results, one
of the latter types is advised, inasmuch as
ey Bl (et forma betic have 1o
tendency o split (which isnot the caze with
the wood sockets unless a very hard wood
i et Bosi i
average amateur, cither type will be found
very seryiceable, The rubber balls may be
in any novelty store m five to
ten cents apiece, but inspect fach closty for
any signs of puncture or rotting cracks.
When this system is assembled and in
place it will be found to be all that could
be desired to eliminate vibration.
Contributed by Lowts A. Cummings.

The

A RADIO FREQUENCY
TRANSFOR]
those fans who want perim
w e e
Fadio frequency amplification, with 3 view
10 a reduction of the number of controls on
their receivers, hers 15 an untuned radio fre-
quency transformer that can be made easily,
ekl and cheaply, ant mounted anywhere

The only materials required are a_tallow
candle—regardless of previous condition of
servitude—and a spool of enameled copper
wire, any size from No. 24 to 30.

Cut off a piece of e candle, preferably
a large-sized candle, to about three inches
in length.Now oot iifoent Rots: as
shown in the illustration, all the way aroun
the candie to 2 depth e mch
being careful not to cut the candle in two,
Hom Sohreh ot uariet ks arilon
between the slots.

SPACE FILLED
WITH WAX

KNIFE CuTS
FOR TERMINALS

transformer on a
el s S i e e
pe upling device will be  constructed.

. Now wind from 150 to 175 turns of wire
bringing out the ~terminals
cither end of

the knife_cuts
shovee the windings, to serve as a binder.

Some experimenting may be_required to
determine whether of not  the. leads to one
side of the transformer should be reversed,

drop the hot

but this is easily effected. To mount this
transformer, hold a match under one en
it until
it onto any part of the baseboard that is
convenient

Contributed by Frank Savage.

METHOD HOR SUPPORTING

Any c)pu’\memer “1“, makes his own
variocoupler neters knows that it
5 a difheult job to make a rotor that is firm
and will not slip. As these parts of the in-
struments are most essential, the following
idea is recommended for making a rotor as
strong as necessary.

otors have two windings that are
divided b the middle for  sathoting the
shaft, except the 180-degree type of couplers.
For the average rotor, make onc hole be-
tween the windings in the center and another
in line SoER chout 3 lnchisway.
holes should be e to accommodale
the average bus Tad T bed =
of bus bat in a U shape, the distance. be
Eween the fwo holes it heixstor being ol
to ottom part of the U. Solder onc
cnd of the bus Har o the middle of the other
side, aiter passing the wire through the
solder the other end to the shaft
to_which s attached the dial for rotating

EE

Another easy method of mounting the rotor of
2 couplersThis scheme cmploys-only bus. bar
it

T m:lhod gives a firm connection and
il

ErT A R

of couplers the bus bar can be connccted

outside the windings in the usual manner.
ontri by Dr. C. R. Doyne.

HOME-MADE R. F. TRANSFORMER
Radio frequency transformers can

easily wound on certain forms, but the it

trouble is that few experimenters are lucky

enough to possess a or turning the
forms. A substitute for the usual form may
be devised from a goreelain insulator of the

There should be

of 80
is wound in
SRS G
there are 40 turns of wire in each secti
The secondary winding consists of 160 turns
of the same size wire wound on the other
three sections, with S6 s in the first and
Iast sections and 57 in the center one.
inside ends of the primary winding are con-
nected and the inside ends of the two out-
side coils are attached to the ends of the
coil wound in the middle section. The trans-
ormer may be mounted as shown in the
sketch and the four leads may be brought
out to the top of the small panel to bind-
ing posts.

This type of transformer will be found

it begins to melt and then stick
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PORCELAIN
INSULATOR

HOLE RUNNING
THROUGH
INSULATOR

I

L SECONDARY
A porcelain insulator makes an excellent form
on"which o Build '3 transformer. the grooves

king natural slots for

to operate in a very saus[ncwry manner and

the cost of it is much less than any other

which may be obtained on the market toda
Contrivated by Edtuard Geraue.

FASTENING A PRIMARY COIL

The fan who builds his own is often con-
fronted with the problem of winding a
small, untuned primary coil over the second
ary coil and fastening the ends so that they
will be permanently fixed. Cut from heavy
paper a strip like that shown in the sketch.
Make it as wide as the primary coil will be
and leave scverai hal
to one side. This is fastened to the
ondary coil with collodion, the tabs extend.
ing to one side. Wind on two turns of
e before starting to wind the coll, these
being the leads. After winding the first
el E U
wind on the rest of the he strips,
Which should. be presioily coated with col-
odion, After fshing the c on two
more turns for leads. Bend the tabs back

STRIP FOLDED BACK ANL PASTED

li

i
i

Mlu i
i

‘HWHH‘ ‘
|
i H‘ il

PAPER STRIP

TO BE USED \'

One o the best methods yet deviscd for asten-
5 4 primary coil that is wount

ew minutes the wires
can be rhppc(l luos: e he coil
will be complete, Tong le:

Conbriduted by Clyds & itams.

AN EXTERNAL voLUME

gver the coil and fasten them down as shiown
in the a i

any of the ms nurclmsed to-day have

the internal wiring sealed so that there can

o changes made in the_ciruit and,

sometimes, there is poor provision made for
(Continued on page 504)
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—Radiotics—

QUITE A FEET
The cadia section of the
York Evening Journal

operators
areuits.
way!

o S !
e hae 50, any-

UNREASONABLE
A siseriber wetes o the

o )o- [FRZQUENTI
ot Los Aneles, Calit, |7
ik advice on improving 7 B3 dom
r adio FRE;
TEN

tlyrise ahove
iverdge and never St

by Salina M.

below

Weller.

Contributed

THE WOMAN'S INFLUENCE AGAIN
The July Radio World

we suppose that
e een

Ragmond paat

YOUR NOSE KNOWS

i
g llmmgu these conden-
Contributed b;

Thomas Gilmore.

ron “sootize Tus
e A s sy
’“@ o

pears  this. gem:
NG

h kind
o “hghmmk"

it ran
‘And a “gallon freet—we. mum,.‘ ...md
ut ‘maybe its only for use

pound.”
Tieing ‘an agent.
“baotleg” tubes.

Contributed by Tokn F. Inderdohen.

HORSEPLAY!
In an-article on “B" bat-
teries in the Calgary Daily
Herald of Alb
Feb. 21
ds

NESOME"

In the January, 102
sue’ of Rapio News
peared e following
Ver Vo

dinee-any night WITH
Ui Hitconvae
CEIVER."

Trebably’ & ¢
plifier
Contributed by William Francey.

MUST BE AUTD SUGGESTION

TING coils.”

e i v

he motor camper* Al you

need fs Tour wheels and you
n “reach m Coast”

Contributed by
4. Pledger

MUST BE RHEO-STATI
In the mmmwm (Pa)
Inguiver of Marel 15 s the

ving cutrents 3t fer
hushand, who is putting up considerable resistance.
" Contributed by 1. F. Cullen

CLEANER RADIO

FOR
T the tlants Constin
tion, Atlanta, Ga. a1 7 »Mﬁﬁ.&.

S

trodyne Radio

Just’ rhr l’va for "{ L

who believes i clean radio
And we assame,

(it dhere would
fading”
But’ where do we

fhang ﬂw et o dry? On

the aerial?
Contributed by Joseph F.

FOOD FOR THOUGHT

esian
for the parpose.”

ould dndoubicdly be
m to the tired housewife
m “peabably comes wihva-
capacities' for large,
edium and small familes
Where can we buy one?
Contributed by Gerow.

WHY THE OCEAN'S NEAR THE SHO

it
 surcly
Shoutd: "reanh the Coa:
oniribated b
Rolph £ Hnter
0T ONE!

A HC
The  following _vahable
tion appears in_the
Piftiburoh (P,
Press for May 17: I yo
rophicsome — orchli:
tions in your radio frequen
©y Set, try varying the an
gle of the COALS” We
are thinking of building one

e Shonld. use hard ‘tbes, too,
Comsributed by 7. K.

Klingensmith

NOW WE KNOW
Tn the April 4 issue of
he Sun Rado Section, Ne

i

but suppose the
of the cther, and not stone.
ing.

niluence
end, Krn\ng.r'lllv spealk
Contributed by B

FOR INSPIRATION
The Providence

cening
Providence, R.

ot admission!

shouid be worth the price o
Contributed by A. R. Poirier.
THE “GOLD DRAIN"

On July 25 dhat bloated
plutocrat * (it must’ bet
Evershody's Radiy reetiy,

lly informs e radis
Feader”that GO
pives’ make et

round.” The Golden Age
of radio has ‘arived! Bt
a onlythe
orlcsgers 16

millionaires will be

¥ it. Gosh, ain't

d by . 1. Smith

IN NEW ZEALAND, BUT NOT HERE

Contributed by A. M. Sales.

WHAT A COIL! WHAT A COIL!
The Bufalo (N. Y.

Contrivuted' b3 L. Campbel,
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Filed December 11

(541,845, Pupin,
Assigned o Wes

M.
A% Rl yine 16 Joas,
inghouse Electric & & Hig. Co)
Electrical wave receiving_ systes

clea A STt oME 17 SOt A

em in_which the

Jtirough o recurrent network of
The

ces in cach secti

ton s to exclude from the receiving cireutt all

waves which are not intended to be received.

(538,570, 1, Coben aud . 0 agborsne.

cirsit

R
Vel shes s et e b

(il
stay cord which s utilize

By JOHN B. BRADY"

Filed November 5, 1923;
Assigne randes,

F. Dietri
.um une 30, 1925

rical _connection for. head-sets

telephone

the "recciving  where a flexibic mealfic s sifionds et
Phone conductors with cannec

ctions

ato remove

from, the telphone conduciors which lead into the
telephone receiver

Filed January 14,

S. Lemmon,

d June 23, 19

Resonant convericr fof prodsting oseillations for
wher

rupter ar:
An'oscillatory urum duned o the fre

v of he alternating be produced

B rmetted o soris. betwen the sonsee.and. i
and cay i and rmanied 1o

o-operate with the interrupter for D oscil

with mn adstablc
ounded metal tabe. operatively associated
gb wave-coil. secondary take-off circuit is
Sbupted with the wavecoil for ‘operation of e
celvhng. apparatus.

(1,537,609, 7. V. L Hogan. Filed May 19, 19:
fenucd Mgy 1 1925, Asiigned to Weeinghon

Sriatisn system, wherein the parpose is
“he radiation of the system. A non:
Shnatoida generator 18 employed and the frequency

g

lations which may be impressed upon the signaling
uit,

38,466, Touis Cohen and J. 0. Mauborgne
it Otober 26, 1020; sued May 10, 15355

s reception of,signais
it Tate et ariing From’ whtie, TAE e

the main
frequency ‘fed 'in o e oeBU L i el to act upon an
output e generator o the antenna_circuit. grounded antenna Sysem and pass throu
Tt ey i il ower of theseveral re dor Pioducing 4 wave development o
aencies 15 radiate The ‘vave The wavecoll is aperatively 'asso-
. Ciated  with ~adjustable metal tubes - which * are
(1,543,325, F. Dictrich. changed in position along the wave-coil for the

Filed Decemier & 102
pauca June 23, 1955, Ansugned s C.

Heddband for telephone headacts whe
scamiessfabric’ wellbing s provided over
wire members which form the head-band.

ass = S

adily manufactured
le_construction of head-
considerably - reducing

seamless fabric webbing

Brandcs,  heat

Signal recepti

Vrceland. ~ Filed August 6,

(1,538,9; «
19, 1925)

15157 froved May

Patent Attorney, Ouray Building, Washington, D. C.

Stray climination in radio receivers, in_ which
a baffe circuit tuned to the sig:

ivi "The “receiving spparatus s con
nected with the bafle circuit.
(Patent No. 1,550169, W F. Grimes.  Filed June
7, 1923; is rdh 10, 1925,
1 Radio dlimlm tem In which the signaling
requgrcy of 3 trnsmiiting sition may b

tained constant.  The antenna.

coupled with a pair

to adjust the antenna circuit to the

operative
normal freq

(1,538,472, P. Crosley, Jr. Filed May 23, 19215
fosued Stay 19, 1935

Condenser of the
i

book type in which one plate
ey wiounted with respect o auotier paie
by means am actuated by a shaft member
L8 Yrough un Tostrament ‘panch

(Patent No. 1,550,129, E. H. Loftin and IL. h
Tyon. Filed April 5, 19205 issued N
19253

Recenen

Radio signaling gystem utilising low extended
antenaae. “The vptimum tengih of he low o
I'as being of the order

h of an operating sig-
with the signaling
i ribed with reference
e ol s elcmatie teans eybioi

E. W, Kellogg ad C. W,
Bied" Sy 18, 19315 leea Apei 21s
1955, _ Adbigund To Central mcotic, Companyy
New York,)

Radio receiving system employing a_uni.

ratlel with
i shgnaling carrents from
poine in ‘he anteana 16 a distant re-
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'ADTO manufacturers are invited to send to RADIO NEWS LABORATORIES. samp samples of their_products for test,

does not matter w]

ted prove to be

rding to moder
up” such as those glv en below will appear in thig department of{RADIO
t

whether or not they advertise in RADIO
pendent organization, with the improvement of radio appa
n radio engineering practice, they will ea

It
NEWS, the RADIO NEWS LABORATORIES being an inde-

as its aim. If, after being tested, the instruments submit-

ch be a

certificate of meri
NEWS, T the apparam does ot ass the Laboratory

and a “write-

tests, it will be returned tc rite-ups” sent by manufacturers are
published on these pages, and only apparatus s Beent tonted by the Labaraiories and Jognd so “be of good mechanical and
D eiead cometructr e describea. “Tnasmuch as the service of the RADIO NEWS LABORATORIES is free o all manufac-

turers whether they are advertisers or not, it is necessary that all goods to be. kil prepaid, otherwise they can-

not be accepted by the Laboratories. Apparatus ready for the mark
Apparatus in process of development will be tested at a charge of $2.00 D
sboriones Wit b gled 1 biois seadcrs with techmcal mfoxmatmn zvallable on all mmnal hsted here o
receipt of a stamped envelope. irves

ensers, etc., and_other techmczl toinfraatish  Addeess Sif comca ations aad ol paccels to RADIO
NEWS LABORATORIES, 53 Park Place, New York City.

as heretofore, free of charge.
the worl

cransformers, losses in conde:

SPEAKER

. submitted to
Tinoaxtomizs by
S Pett Grasaman Con 366 Diadl.

New York City, gives
ine réproduction with regard
o bt quality and volume, ' Tt is
vell e and ‘presents an sieacive
o

E RADIO NEWS

A
1) mml\'mmr.s CERTIFICATE
GF MERIT NO,

son_Avenue,

HARCO SHELLAC
ks shellac, submitted by the
Harco Laboratories, 312 Quincy Ave.,

Tong Beach, Calif, comes in han
L o & tiiction el
“AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
GF MERIT N

BRANSTON VERNIER DIAL

I JK‘\'

THE RADIO NEWS
ORIES CERTIFICATE
T MERIT NO. 868.

et or already on

the market will be tested for manu(ncm(ers.

r hour required t

B CRYSTAL SE

o suhiited to the
Abonaronizs. for. test
Brothers, 2304 Tele

graph Avenue, Onkland, Calit, is

Shown in the i

CHRTIPICATS
GEPMERIT NO. sés

ROVIM PHONE POST
This phone post was submiiied by
g Rovim Aty Ca, 518 Friendship
St, Providence, R, L.

RHEOSTAT
The precition sheostat, submitted
by the Fiecwrieal Rescarch Labo
tories, Tnc.. Catiage Grove
Kremie, "Chicago, T, hea ' re

sistance of 25 ohms, Tt is well
made and will lo relisble work in

LABORATORTES
84

CERTIFICATE
OF MERIT NO. 842

KANT-BLO SIGNAL
The illustration shown below is of
the 'Kant-Bio Signal which is  de-

it ive the operator, warnin
el L
Secars. from the B battery. Whea

current flows from the

ooy e T ekt mdica
ing it something s wron o the
set made Tor panel Thounting

and me«ms an attractiv
tschuced by he ‘&
238 West 53rd

The
e st

,\m.“c, Chicago, 11,
i ruggedly
S e

Sets,
D THE RADIO NEW
S G R TCATE

=
5,
1
3=

ER5
EEE
53

OF MERIT
WINDHAM WIRE-FORMER

The Windham Wire-Former, fur-
pished. by the Goyer Company. Wi-
Timantic, Conn., ‘I the Ravio Nyws

e for Tormin Tocp m he. Wi
B atfng . Tor Spping invui:
o

Awarpep THE RADIO NEWS
LATORATOR) TIRICATE
GF MERIT N

BELDENAMEL AERIAL WIRE
e

strands ‘of No. 22 copper wire. It
e tisfactorily for an

OF MERIT

UNCLE SAM TUNING COIL
This tuning coil, shown in the

usual theee-airenit tuner type, hav-

condary ani il
bperates very

torily T threc cireut tumer
D ABTO NEWS

CERTIFICATE
MERIT NO. 863.

SPARTAN LOUD SPEAKER

99 Chambers St, New York City,
Tt RO
fords very good _reproduction of
saito concerly” without distusing

ith suficient volume
for 2l ond ey purposes.
ARDED'THE kAlo NEWS
g

c
No.

ERLA BEZEL
This besel vas suomied. o the
Ravio Niws LARomATomiEs for test
by the Electrical Rosearch Labora-

tories, Ine., 2500 Cottage Grove Ave,,
Chicago, Tl s very easily
soonicd on the panel and adis 0
the. appearance of
A\mxnmnwn\monw\
LABOR RTIFIC;
SEURERIT NO. 83
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BLAX A. C. POLARIZER

b njunction with a doo
bell transformer for lluminating the
e e in 4 radio receiving
Sct. It s designed for the purpose
of o removing a 60-cyel

ot of ihis resstan i
Eompiished by atiaching an ordinary
heostat 10 one. side of this resist

AB
OF MERIT NO. 895.
LOMBARDI CONDENSER

R

The condenser shown in the illus-

gaton was submided o the Ramio
s’ Lysoratonis .

EamRasd Ratly Mg c.>. s: wm

SITTMANN CONDENSER

The condenser shown in the illus
tration was. submitted by G. Sitt
Soné, 105, Liverty St
ooklyn, N. Y.
.mrmly built, Jias 2 r
uipped with a set

FORIES CFRTlr)rATE
GEAERIT NO.

SUPERSPEAKER

e Superspéaker, submitted by
the Jowelt Radic & Phomotath Coy
6300 12th Street, Detroit, Mich,, is
shown in the _illustration.  This
Superspeaker xtvmd\\cu “adio_con:

without ap-

ABORATORIE:
GRATERIT NO. 891
“NIFTY" LEAD-IN

his Jeaddin was submitt
ABORATORIES  for_ test
e Amoroso Mfg: Ca. 14 Sears
Street, Boston,

e

‘made of Bt copper.

AWARDED THE RADIO NEWS
BORATONIES CERTIFICATE
AERIT NO. 903,

FERI COILS

The coils shown in the illustration
were submitted fo the Rapio NEws
y

oraToRIES. for test by the Feri
Radio Mig, Co., 1167 Bediord Ave.,
Brookdyn, . s coil is of the
i type wnd wil tan
G radl() receivers over
the "broadeast range with a_ .01

mid. condenser. s well made and

OF MERIT
ALL-HENRY COIL
N

. n o e
L S
" 12ih Ave, S.

c roadenst
madend casly

range.
adaptable
HE RADIO NEWS
LABORATORIES CERTIFICATE
GOF MERIT NO. 90,

POLYGRID AND CONDENSER

The Polygrid and condencer, sut:
mitted by the Polymet Mfg. C
Yok Giv s

N
Shown in the ‘llustration, _Tongues

jne 3" convenient mounting for the

“SwarpE
mnoxuoms anTxFICATD
GF MERIT NO.

This rheostat,
polymes " Nife
way, New

e it

Aubvmugd by e

well canstructedand s

AWARDED THE RADIO N

VALLEY BATTERY CLIP

This_clip, submitted to the Rapio

s Lawbnaroniss or st by the
Valley Electric C . Kings
Highvay, St Louis, Mo, is shown
in the illustration. 1t is very sturdy
e T

isfactorly for ‘making connections to

the siorage Datic
RADIO NEWS

AWAKDEL
LABORATORH‘ CERTIFICATE
906,

z{ﬁuﬁ
AUDIO TRANSFORMER

in the
to the

ity vl
i RADTO SRS
it

(CATE.
GRTRRIT NO 025,
SCHAFFER CRYSTAL

This_crystal, submitted_by Geo.
W. Schaffer, 911 Linden St., Allen
own, Pa & shown in”the iusiza

Hon. It is very sensitive and
“¥ARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
GF MERIT NO. o11.

AERO-LOOP

0
loop shown in the. lustrgtion
oA (he RADtg NEw
Lavoratonizs by the Uit wm.,m.
Electrial Froducts Co,
Calft Tt hag. rather low resistance
Soi s very Siractinal mhen usc s
¥ foop.  The loop

25 3 wh
maybe wsed vers eliciently a2 o
¥ low resistance antenna couplin
A\WARDED THE RADIO NEWS
LABORATOR ERTIFICAT}
OF MERIT NO. 894.

SUB-BASE SOCKET
<G

©
i kiet, submitted by _the
(rlﬂnn Studios, 646 North Michigan
Ave., Chicago, TlL., is shown in

461

with a
be

illustration, Tt is ftted
thy

n in the illustra-

kS ow
o s vt by, the Pertestion
Radio Mg, Coo, Zuh
Strects, Phfadclpiia, T

ARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 921.

APOLLO LOUD SPEAKER

This foud. spsae, submitted b

the Apollo Radio Horn Co.,
e Ry e
i e’ idaacion ” Ie reproduces

io satisfactorily

Vithout appreciable. distortion.
AWARDEDTHE RADIONEWS
OR. CERTIFIC

GF MERIT NO. 897. 805
QUADRAFORMER KIT

%

kit of Quadraformers was

e quadraformers operatc
satisfactorly in radio frequency am
plifers. a_tendency o
feduce spaic o

SRWARDED THE RADIO X
LABORATORTES | rumnc;mz
OF MERIT NO. 890

POLK BINDING POST

e

This binding lost furnished by 1.
. Polk, 445 8o Madizo

‘good contact
A\VARDEW THE RADIO NEWS
ERTIFICATE

GRAERIT RO, 026,

AMALGAM
SOLDERING PASTE

This soldering paste, submitted by
& EWaatt Co Syiacuse, N. Yo
y satisfaciory for use in radic

WARDED THE RADIO NEWS

mmmmmcs CERTIFICATE

T MERIT NO. 913,
(Contined on page 565)
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Correspondence from Readers

ABOUT RADIO TUBES

Editor, Ravio News:

T cannot help but comment on your article

n page 1874 of Rapio News, issue of April,
h\ D. C. Wilkerson. This article relating

o high vacuum, giving to Messrs. Langmuir
ol R ey high vacuum, I must
dispute.

I have been in the incandescent lamp in-
dustry for the past thirty-cight years, or
since 1887, and all of my work has been
along the line of exhaust, not only for in-
candescent lamps, but for radio tubes and

-annot understand
e igiving Langmait and
Arnold credit for having the only methods
for producing high vacuums.

The first real high-vacuum tube made was
probably produced by Crookes or_Rocntgen
in the pmducuon of the

v . Wilker-
son forgets the fact that prevmu« to_the
experiments of Roentgen and s, Geis-
sler had produced very high Lol
fact, the Gei: pump today will produce a
vacuum high enough for radio tubes. It
will probably lake a little longer than with
the so-called Langmuir method, but a very
high vacuum is pmduccd, nevertheless.

Another very good pump that was known
long before Langmuir and Arnold was the
Sprengle continuous fall mercury pump, also

Goede rotary mercury pumps.
T have no doubt of the possibilities of Lang=
muir or Arnold procuring a patent on the
methods of producing high vacuum by use
of mercury vapor. "I am, however, inclined
to believe that even this is ne w, because
Sl i ook o iy,
generally used by first year pupils at high
school, that the method used by Langmuir
is demonstrated, and this book that I men-
than twenty years
R et e
you will find that both Langmuir znd Dr.
Lvoc(e are given credit for mercury vapor

mps.

Th! writer did a lot of experimenting
with mercury vapor, arsenic, various and
sundry oxides, phosphor, iodine, magnesium,
thalium and the like, more than twenty years
ago, and you will find that the phosphor
method was patented along about 1896,
Magaleny o some such lalan name.

r. Wilkerson's article further states !hal
it GoNl FISiri Chnspany b o i
on tl\nrmrc(l tungsten ﬂInmeut T believe
this is an error,_ 1t you_will Took up the
pa!ems of the Gener: Ilectric Company,
e L B e o
homogeneous tungsten, and their sole right
is in incandescent electric lamps. Tungsten
and \h(m.ﬂcd tungsten were thought of and
ke 1902, and there are several
man patents on’ such, whereas the Gen-
~ral Electric Company purchased the Just
and Hannaman patents sometime about 1

The article further states that the inde-
pendent tube manufacturcr will probably
have some trouble in g:tmm this thoriated
tungsten. The mere fact that the only two
concerns outside of the cner:\l

Electric
Company who manufacmnd ngsten fila.
ment are now out of bu is no
Rt s oniabils win they realize
the magnitude of the market, will not go
manufacturing it. 4 ﬂlc meantime
this material of a ver:
purchased in abundance in Germany, Switzs
erland and other countries.

- 2 excey
article written by Mr, Wi
seems to me that Ravio News has tried to

scare the independent tube manufacturer, as
this article would lead one to believe chu
to manufacture radio tubes now would
an nfringeméat on vriods' paténts? | this
is ot mecessarly e

The engineer for one of the
largest indefendent tube. manfacturers i
the United States, and he wishes to state
that they are not using the Langmuir mer-
cury vapor for high vacuums in any sense,
and are producing a tube as good as the
one produced, is produced, under the
Langmuir mercary vapor system. * Articles
of this nature lead one to believe that no
one' except. the large. corporation may go
into the manufacture of tubes—which I be-
lieve to be erroncous. In a periodical such
as yours, read by s many, T.believe that
a Tittle more thought should be given the
subject before it goes to press, and some of
the facts looked “into, as, in opinion,
such. statements have a tendency to. retard
the industry.

W. R. ArasTroNG,

Eves never cestolSle peee
Siotemeats wuads by dir enshore. Suih sl
ments are usually made in good fuith, but if
an_occa: s creep in,

Btis s wiiye vcay 1o povvans
TOR:)

THREE-CIRCUIT REGENERATORS
AND NEUTRODYNES
Editor, Ravto News:
In regard to Mr. Sarec’s letter on the
advintages 6F the Neutrodyne and the short-
should

b
with nearly every type of set in use {m’ the
last three years, and find that outs of the
super-heterodyne class there is not a set
o compare with a e circui set

During the summer, signals from WEAP,
WBZ, WGY and other such stations have
been he.ard 900 fect away from a Magna-
vox loud speaker of the A3 type. During
Tt whater i, Frs and S
heard and nearly every
svgnals imm KPO have come in thmu(,h
KDK. it 10 o'clock when KPO has been
bm:\dcaslm" stock market reports. And all
of_this on a loud spealker.

he set is absolutely di
clear and, i

ortionless and
1

@ are used in tun-
ing. stations have been logged
in about 10 months of operation. It might
be well to state that no power or radio fre-
quency amplifiers were used at any time and
that all of the above statements can be amply

G. Hemnmar Rur, Jr,
wood Aventie,
cmnsmlc, Md.

RADIO BROADCAST ANNOUNCERS
Ranio News

As a constant reader of your excellent
magazine, 1 am taking the libérty of sending
you this letter. loubt, in the past you
Have received several Tetters

Editor,

shortcomings
in giving the station’s call letters properly.
X have just fnihed reading Mr. Car
Butma's article, “Whatll T Do When 1
an’t Get t] ‘which appears on pa;
1442 lhe l':bruary issue. i G
article is very clear and no doubt he
expresses 90 per cons of the radiy. sty

ences’ opinion, | Undoubedly, some change
be absolutely necessary in the very near
e better call letter_identification.

hearing or have radio scts that are not pow-
il or selective enatigh to the DX,
and 1 though they may hear a S
ar_station ..nrly loud enough to

ol that it is a band
peovish at the announcer for

ters. It would take some announcer to give
all Jetters vmh f Tojce GLINE iy pover
and volume that a band can give! Why

give him a megdphouc’
heard one o! . Edison’s phono-
graphs of the 1890 model, using cylinder rec-
ords, while T was at the home of a

e_selection was an-
nounced. There was no feeling in the words
spoken, and the voice seemed as if

veation! There are many announcers in our
best broadcast stations tod: announce
their call letters and programs with the same
de: as the announcers on the old

fecling
Edison records.
In my estimation, a good announcer is 70
per cent. of the radio program.
ant voice and can talk understandable

ff put on the air
occasionally. I have heard that_there B
cen a ccmplaml made about
nouncing. s original, fs style 3 well
liked, and s i the first time I ever heard
of any complaint against him, has a
personality all his own, and his announcing
is what saves those programs which would
otherwxse be a failure, I would suggest that
J. A. Halman, Bmadcasuug Manager
o WEAF, take a trip to Zion, Til, where
the “blue faws” arc still in’ offect, and gl
those who support them are welcome thcrc
Let Roxy announce in his own good way, as
everyone loves a breezy and chr»erful ‘an-
o Let's have more of
8, don't want to hurt anyone's feclings,
not say here who is and who is not
However, I am glad to
e are more good ones than bad ones.
I should be happy if you could find enough

1 wm

Best wishes to Rapto News and three cheers
for Roxy.

E. Pexpercast,

arris St
Webster, Ma:

MR. HOWE HAS STARTED
SOMETHING
Editor, Rapio News :

Permit a one-time member of Eng-
land’s largest radio magazine to criticize one
or two of the points in Mr. Howe's letter
which appeared in your May issue.

ets out from the beginning to
Bnn(h broadcasting, and if we

Mr. How.
condemn

out to do. First of all, let it

be understood that America had some two

years’ start over England and perhaps there
(Continued on page 536)
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Conducted by R. D. Washburne

HIS Deparment is conducted fox he bencht of our Radio Expesimenters,  We shall b glad (o snswer heee guesons fr the benet of all, but we can

ARty i mater s of sl e
 hent cannot answer more shan three m.m,.. for each correspondent. Please make these questions brief.

Gy ock i o e b e ool s oula v ar it wion Tl i e o pencicd mavten

& Sileper, Gagrams sepiratsshecs, iy Depariment ot ot anewer duestons by i fre o cha
s W bt iad > anower any Jeer ot the rte of S50 1r cach Guenton. 1 Dot Quckons antal consderable esearch work,inricate calcu
ltics hrte Seseateh, otbn  Specia charge il be made. Before we answe mich Guestions, orfeipondents wil be informed a5 o the PHce ChAFge:

Mr. Washburne answers Radio questions from WRNY every Thursday at 8:30 P. M.

A MODIFIED RRINARTZ SET S s i, e e e il 1 & & Whether you v 2 2ampor 8 o
P b e o, A T A i el ey e ‘:?,J,,f’ﬂbyz"i” e e e
asks e voltage distribution in the auto-transformer

9 the enclosed diagram a satisfactory  Winding “A” (having leads. Nos, 3 and 4, wii s ghown.
cascd in 3 foregn. publicadion and "4 beihy the acrial councction) will have about 45" Knowing the charging rate of your UBY, batery,

nciptional remmits were claimed Tof or 50 turns and coil “B* wil contain the same  you may determine the size lamp required to pass
A1 We have modified the e
it o e 0 A Bt opee:
$2in veauls’ Shen the 20,gura, cloke coil s used

his may b No, 30 S.S.C.

wire, on Thi

to tune (the 0003 ariable condenser con
Tolling the wavedlength to which the sct wil
respond).. Oscillation. contral is positive and easy

condenser). . Sensitivity. is assured by proper ad-
Jusigpent o e frid Teak Tesance and the-deec:
potential

The 16:turn aerial coil serves a double purpose:

it couples the aerial to the grid, and the plate o
ihe grid.

(A sl cal constructon is shown n Q2143

Tad “47 goes to the aerial and lead “1”

o
WS i the. camse Foe wabds taat monk
will next month,  lere's hoping they strie botiom

Sometime, onthis “low loss,” “lowe? loss “lowest
T TSl ] erstt e, i Q-2143
Wobll: Sece GNACIENIOF fusqGare ik saine An excellent two-tube diagram. In this circuit the feed-back coil and the w(enm cml are com-
i of cOISTid Tl engiiteron the col fo 13
siripg of o o it s T ined in one winding. | Any convenient form of coil winding may b
irdnoard, Bakelie, :
: conmection 1" g the grid conmecion, the corrct chirging current by % gance a4 b
B woad sy e vestinn ad Fadio_frequency unit (C and D) has tabler - -
2 of Ghout GEh turme, the exact value 18 fawn (i s Ay st B, Amne.
Mo con s Bl bo e in e of 2 RO T S Dee © RS T b IR sl e
in_a reflex " turns, with the plate 40
et SO B shows how fo e the f l,,( it &
2limcnt AFicming Valver (ype of sectiter 73
T
e haene ‘ol coneteuchon st oiliwed h this 0. batteries charged from an 100
e e o o i oo done T ¥ Saeety clareing tube secHers 15
OOHI‘
-l
AF.CHOKE
0005
__‘_ =
SEC. PRL  |SEC. ]
008
= i3
200 OHMS Sl 006

Q-2144

ircuit of Victor Geei, This diagram shows two cages of tuned radio freguency amplification and three stages of
econd radio frequency © it is refiexed for one

The Double Selector Mul
audio frequency amplificaton, wing 8 crystal deector insiend of the ueual tube detector, The
udio frequency ampl
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THE DOUBLE SELECTOR MULTIFLEX

(2144) M, Viegin Aldeich, Beaver Gity, Nebiy
asks, Q002 ME +

.0005 ME

A auble, Sclector. Muliflex, circuit
abost which you Shduire it being shown in these A B
Column,

A puzeu lometer will furnish the necessary 200

£ 0005 MF

eﬂmm radio frequency transformers are = 2-ELEMENT
aled 7 TUBE
msformer secondary, or a Ford spark

coll. eyl work midmueebly ‘as e A'E

varlgmeter may be subsitted for the first
SRS Ty i
The yalue of “G.L.» \q‘/‘v‘lllx:)r a\n:’“t 50,000 obims, I [ =
SE¥ yateery thould be used, and a highes =
i Jeake resietante s +T
Tuadds: nave okt secondaries to e used
with variable condensers of 0003 mf. capacity
i e il cofkprimay of A
iight furns in_ the
mary of 4B Dut the coil deseribed in gnswer == 002 ME
e’ sccond_avestion ‘of M, Q-2143 B

5" “consir -tube reflex. Tn this circult 3 two-clement tube supplants the usual detector or
ol b ol PR i ireSicncn ube detectr T Getrpve eat i e ompice. | Babery poeris and ton.
0 S seconiury; coil “BEAT cnsee values showld be varied for best Tesult:

1 sl Trtaneney anstormer THE TYPE 4DL REFLEX SET known to the radio ar. By “eficen
it 3l contc CIE i G e ) D i B Y
9.7 How i the Taverse Duptn fom of o 307 A, 2 150 e 0 T
he crystal deteoér “D? may be fixed or Sreul’ Gifient from dny ot kindof rex  Drcile, sinee moit Sets noul
adiusaic ety o kol nrtid Iyt Tnyerse  TePrdcing it the tame
A b DL Toverse Duplox refex receiver, a st having (e set is very compact (8
)

TO 205 METER RECEIVER
@ig) dMr. A R Leygue, & Ox, prés Murer,
Hie, Garonne, Fra
1" Please describe the construction, and show
the cifeuit, of 1 receiver designed 10" cover the
entire amafear wavelength operating hmh ;
We are not prepared to furnish such a
diagramh, partcularly <ince " the e
licensed

resonant, and a good part of the selcctivity must
be attributed to the two stages of tuned radio
frequency amplication.) The general siatement has
been made, from time o time, that 3 set will neces:
sarily be Sensitive it Selective, - That ‘these
two conditions are mot & nahn ymous, anyone can
appreciate when it is remembered that, by means
of certain extremely sharp-tuning cireuits, 4 crystal
receiver can be made as selective as most tube
sets” Thowever, the crysal sensitviy will not an-

el o et o proach thetule sensiivity. “On WhE e and,
Zine o 23 here aorior view of the Renaissance Model, Grimes St slecivity 1 requic it ton ditince e
disgram and ‘complete. constructional details Exterior view of the Renaissance Model, Grimes  Coption "is fo be_ expected while. powerful  local
amateur receiver u % g . stations are. bmadcnsn\m although this long dis-

Y GipLL sulegisectiied o theie calumns. tance reception cannot be secured, even though the
The Zesiuefedeaccbel. oprers set i seltctive, if the delector is mot suficiently
3 ube detector, o stags of tuned adio fre Seive o repond o minuie current vaiains.

lifichtion and- three stages of audio

frequency amplication, using saly four dry. el The Principle

ot Pequired o change
iy Detal Q. 2146 represens four adio vacuum
275his s, “Another T Detail 0. 21464, represents 1o
scribes a 40-to-555-meter set using a group of three 1. The schematic diagram of the connec. ‘tubes used in a
Fomosatie oo fox cove ey ons 6 2o SBE GRS thversc Bupies e dejctor el e et segueno;
Abpel Jadoetaceal paciple ead ln the v reaeiver s shown in 70 31467 Thio 1s oue o s’ Tollows: three 'stages of radio” frequenc
NN s e Tt it and ahbiens el ity (Contined on page 476)

[ 25 ME i
([ 0005 ME 20V.+
LOUD SPEAKER Al
bail__ sec.
B, G 3
z |
3 F-
)
00025
ME

ﬁ 001 M- |_

50075 ] STREILIZER
MF. _"_ 1000 OHMS

T
Il (== = Nt
L FMEG:

0005 MF. Low HIGH SEC; a SEC PRI.

% 3 !
TR b

VOLUME CONTROL
AERIAL GROUND Q. 2146

The type 4-DL Grimes Tnverse Duplex (reflex) circuit. This is one of the latest developments of the refiexed
xperimment i this Relt, Note the “C- battry bissig ol Smpline obe gobtn nesurr o e g

99:4| 9sc|

There is wide room for
s
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NOTE—The Viking Receiving Set has been tested and
approved by Radio News Testing Laboratory.

Tuned radm frequency, 2 stages radio, detector, 2 stages audio.
Mah cabinet. Dull rubbed panel. 3 low loss condensers. 3 low loss
COI]S 5 bakehte sockets for 201A or 301A tubes. Thordarson transformers.

Send No Money!

We trust you!l Just fill out the order blans below and we will - sweet tone, volume and distance it receives—,
TUBE RADIO RECEIVER to pack it up and r fo your express offce. They will return

send this wonderful VrKlNG 5

llect. Simply pay
Toglow price of $6,50 phus small delivery charge. “They i
or 6 days. You keep the set for 6 days—try
Hotost 1t under any and all conditions.

Results are what count! By results we mean distance, tone,
volume. Prove to your own eatisfaction that the VIKING will
give the results you want. Don’t take our word for it—let the
instrument talk for itself! Tastall t i your home for 6 days
at our expense. Test it every way you know

Then, if you are not satisfied that it is the most remarkable
radio bargain ever offered — if you are not delighted with the

Jour $20.50 to you without queston of quibbl

e s st oo st fise il 2 eadia ot
ment should do. There is only one way for any man to satisfy
himself about the VIKING—try it out! We could tell you many
B ot e Y RINC fo et sron Fado f
in Y3ir mind i, Wil e VIRING mive T et | xpacty  Toees 4

Send in the coupot "o have sbeolutely noting to ose- We takeal
the T hatoe R AGw oy oAt ison Lh 1 LHe Motk ASton AT Facio
Valie on the market foday. That 16 why we can aford o make this won.
dertul FREE trialofter. This receiver s entirely assembled and wired—
‘Complete in every respéct except for accessorics.

Days FREE ~

Iry ltgjér

i
Remember you run a_solutely no risk! If {

u decide any time within 6 dave S Y
VIKING 5 TUBE RECEIVER io

35 N. La Salle

VIKING

Radio Laboratories
435 N. LaSalle St.

emen: 1 want o plac
LS6HER) a8 aeseribed above which T understand 4s foloy

2 I st o ko s ostrament yntgey ke
R hnacrstaniing tHat the Fxpress Aver

Use this Order Blank

VIKING RADIO LA}
i St., Chicago,

BORATORIES,

et s sOVIEING, 'runx, RADIO INSTROUMENT (withe

o ke et i o Ko one o Gy I st s i
1 ‘“"f{’ FIVERUSE INTES  edneTamny ene VIKING for
B Wi st ge Treccyved ,.,rm.u.w.m:usn
prstaiies T e B R R

Tt oty b
o SR s Covithin v

Charses A cansider L am pestect'y satished W
Pease shi s soon o

possible and advise me
hin yau have shippe

Soresa Ageic will

ICAGO
L.

Address it
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THE BELL
“Shockproof” Socket

Fourteen points of contact on the side of each
this new socket. & straight push seaty
ihe tube; no twist needed e is supported
by contact springs (ot the socket shell): Tt

* on_springs, - perfectly. shockpeoot

pris
Stable for sUARE] 05 Dase moutBil

&

A sens easily - controlled dial giving |
coarse or 15 to 1 vernier tuning without lift- ‘
ing the hand from the big knurled knob.
Handsome polished bakelite, with enclosed
dial scale.

The Z-m-l Vernier Dial

The BELL 3-Phone Plug
With this plug you can hook up one to three
Sl e 1) Bion: Flaigly murked cotinges
tions show how to plug in phones without con-
fusion.

Dealers—Write for prices

and information.

BELL MANUFACTURING CO.
11 Elkins St., Boston, Mass.

Makers of the famous BELL TIMER

All About Filters
(Continued from page 453)

Radio News for October, 1925

glude that in the case of the generator, 3
-mfd. condenser across the terminals is
at bmh the higher and the very low fre.

e e nppu while the choke

A FALLACY

Figs. 7a and 7b are schemes which have
been suggested fo the writer so many times
that it will be well to bury them for good.

‘ans imary of high

e is inserted in serics with the placc
The secondary in 7a is shorted. The

are all supposed. to. be

cither lost in the core or dissipated as heat
in lhe shorted windings of the secondary.
Twi — been overlooked. If

c:uﬂc the by

X on red
0024 mu .’Acmally suppress
0022 |
4002 I

imped

0018 cirenit
0016

the o function with any de-
0014 i of ciceucy, the sippie will be seired
{ fo pass through fhe plate in order fo excie
Ay the primary. es so, we have de-
5.0012 S T e e
= primary impedance of a transformer de-
e
S.OOID T T T
=
0008 4 J_
0006 Fl
b
.0004 H
A
0002 & Tt
0 STETE £
0 100 200 300 400 500 600 700 800 900 1000 1100 1200
Cycles per Second
Gurve A shows the bypass offct and B the

age across the plate i che circuic

This graph shows how age across a
condenser np.my At Y
the resonant point.

creases with the load on the secondary. If

est were to be made with the secondary
open and with the secondary shorted it would
be found that the ripple would actually in-
crease when ndary was shorted. The
shove also P A a will not

®

gag §S3icasaicasE | (@aadSaRRASaE) while 7b will be
s=zifissiissiiia IS B Tes i intensify the ripple when a
HH resonant combination in the secondary is
EEE reached.
600 FEEHFEH For ihe reader who wanis to know the
ias : HH “whys” and “wherefores” it would be a good
IS ey thing if, at
SR S obsonast o
T HHEHE  the time to go over mesc in detail. We shall
S00 B HH assume. nm the reader is familiar with them
H HHHH and will confinc our space to their applca:
T - ‘_4» ion.. riefly, resonant circuits are
_H[ s H types, series resonant, Fig. 8a, and parallcl
o Lot resonant T8 e sries vsonant (ype
» SaRaEEEasamassmassss 1as ‘} will pass only its resonant frequency and the
S EERLEHRE
2 | [HEEmEEEEE TR
so0 [EEEEEEEEHEEEEE R ST
ETHHR A HEb
et ERaE an Ry oty cxca\vend /nitial Ripple Voltage 100 Volf
- FEEEEEEE Jndluciance ferries
e i Capacrty |,
H I it Ed SR SRR
100 bt - vz H
SRR T =
S HEE
R R R e T Enas e oS
R R e
0 50 100 150 250 300 3% 40

200
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NOW-AIl the world
can have it!

The sensational favor which Chicago and New York
showered upon the AERO COIL has prompted its
designers to make it available to every fan in the
Ntion, Vigorous plans are, thereforc, under way to
Place the Atzo Coll where every city and vilage can
see it and witness its markedly superior performance.

The complete Low Loss Inducmnte System, comprising two tuned circuit
transformers and an antennae coupler with a wuniquely constructed
wariable primary for governing e ukclwny of the antennae circuit. | T

Declared by Chicago and New York
the most SELECTIVE, most POWERFUL

Inductance Ever Designed!
Enjoy the “knife-edge’ selectivity with which Ago Coils cut Use AERO C OILS

through the tangled mass of Chicago and New York broad- Wherever An Inductance Is [Required
casting at will! Enjoy the uncanny s ivity with which THE ONLY AIR DIELECTRIC COILS HAVING®

sets built of Aero Coila pick up the far off, smell, low-wattage [ VARIABLE PRIMARIES IN ANTENNAE ]I
stations that you never thought existed! Be thrilled by the eI
amazing volume with which Aero Coils amplify for the loud The Aero Coil 3-Circuit Tuner
speaker, reception which you have always had to listen to on
the head phones! Build a 5-Tube Tuned Radio Frequency Set
with Aero Coils . . . . . the true low loss inductance system.

PATENTS PROTECT ITS SUPER-EFFICIENCY
et [ ] Bulld YourSet Now!

Rodsteon | The construction whi
W."m,.u_Au‘.’m, e

Another adapta-

epines 4l makes possible the far su-
CGiihiaDundings | perior results obtained N T, o
from Aevo R AR A o]
em cost a bit more— . )
Coil tunes so sharply into but, performance consid- The Aero Coil Radio Frequency
ey why it ered, their price is low. Regenerative Kit

actually uses the energy

OA P $12.00 for a'set of three,
Which other types of - linasical - | complete with nickel
ductances waste. Hence, | ductance with plated mounting brackets
Acro Coil is the induct- | ¥ primary. | which fit any condenser.
ance of today—and to- | prevent imitation. | GO to your dealer’s today 4
Tortow, and you can be and obtain a set of three.
assured that it is—for the A circular containing com-
construction which malkes it the ideal  plete hookups for building the most

inductance is patented, and no induc,  slective, most sensitive, most pow:
Coil erful i designed
et et B Gt
1f your dealer as not et obiained his stock of Aero Coils, order direct,
e

onsists _of one

Also for Crystal Sets
By reason of the characterstice made
possible by the Aero Coil construc-
it makes a very elicient

wave trap or crystal set. Frice 8.

Free B

prap g danor st e iled o veqes.
£ fo the Aero Bookle =

# AERO PRODUCTS, Inc.

217 North Desplaines Sreet, Chicago, linois

Successors to Pacific Coast Representati
HENNINGER RADIO MFG. CO. . A WINSOR 1271 We 166k 86 Los Angeles

ER® coil_|

Aczo Colls embrace a patentprotceted
Ethod of Conteuton WHIGh SELLeS pocslble ur piore eMElent
Inductance performance than is passible with any othet type of coll,

Trezared by RIATEAND ENGEL DN ERIISING CORFANY - CRICARG0
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for experimental
hook-ups

—for permanent circuits

UNION RADIO
TIP JACKS

Only 25¢ a pair
Handy for temporary connections,
ideal for permanent mountings.
The superiority of Union Radio Tip
Jacks over binding posts appeals to
Easy to attach, posi-
¢ action. Nickel plated
and substantial, nothing to chip, break

or get lost. Firmly grip any size
wire from No. 11 to No. 24 B & §
gauge. Easily reamed to hold antenna

or loading coils. These Jacks have
been adopted as standard equipment
by leading set manufacturers.

Three sizes for all mountings.

TYPE A for panels 75" to 14" thick.
TYPE B for panels, cabinet walls,
partitions 5/16” to 74" thick

TYPE C for panels up to %" thick.

Other Guaranteed
Union Radio Parts
TUBE SOCKETS—Moulded conden-
site highly polished. Phosphor bronze
contact springs. Reinforced bayonet

slot. For all standard tubes.

Price 70c
DIAL ADJUSTERS — Necessary for
ng. Make minute dial ad-
justments. easy. Price 60c

fine tu

At your dealer’s or
Semt ‘on receipt of price

RETAILERS—WHOLESALERS
Send for literature and samples of
reasonably priced Guaranteed
Get details of our
Ask for illus-

Radio Products.
attractive proposition.
trated pamphlet

UNION~RADIO~CORPORATION
128U ST AVEUE - NEVARICN,
W YORK- VieNEST

OFFICE

|
|

parallel resonant type will tend to pass all |
frequencies except resonant frequency. The
resonant frequency is equal

where f is the reson:

2.55h

F16. 12
plate of the tube, which tends

11 shows a series resoRant combina:

i

FIG. 1l
12 is a theoretical diagram that makes clear the action of the

Gircuit’in. Fig. 11 and the curve of Fig. 1%

Fi

hep e B P iat Ebmeics

FI6.10
fon that has 4 dual scti

‘o pass all frequen

Fig. 10 shows the parallel resonant circuit in series with the
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A NEW
Two-Inch
Radio Panel
Voltmeter
of WESTON
Standard
Quality

HESE Model 506 instru-

ments fill a long felt need
for small Panel Voltmeters for
radio receiving sets. They have
all the precision, craftsmenship
of assembly and ruggedness of
the famous Weston line.
Made in single and double
ranges for measuring filament
and battery voltages, they have
an exceptionally high internal

inductance of the choke in microhenries and

Fi
across the line,

the capacity of
ads.

the condenser in micro-

<ty
5
i
“2xt,

4
<
=3
G
a5 shown

FlG 140
DEles can. be eliminated fo a greater extent than in any of the
end condensers.

By placing several sections of coils and condensers in series,
revious circuits, because the. different sections. reduce the 1

above, 1

tive
As this type will pass very little current

9 shows the series resonant circuit
This would be very effec-
for bypassing one particular frequency.

173 Weston Ave.,

—125 ohms per volt.
Regularly made with a black
finish and narrow flange type
of case; fastened to the panel
with a special type of clamp
supplied with each instrument.
For further
information address
Weston Electrical
Instrument Corporation
Newark, N. J.
STANDARD THE WORLD OVER.

Dalia

e mioecions, A

(> m.‘.x.,: 0D o s e 3
WNAFoNE €0:

0 wir' Yo city

Insure your copy reaching
you each month. Subscribe
to Rapio News —$2.50 a
year. EXPERIMENTER PUB.
Co.,53 Park PI,N. Y. City
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EVEREADY HOUR
EVERY TUESDAY AT 9 P. M.
Eastern Standord Time

TFor real radio_enjoyment, tun
“Eveready Group.”  Broadeast fE

WEAF New Yok
WIAR rovidonee YiA' G
W peen Defrt
Whk_ B WE“( w“."-il‘} et
WeAE T Divenpo

CAE Pilishurgh

e

ECONOMY

No ONE size or type of battery can be
economical on every type of receiving
sct. That's why Eveready Radio Bat-
teries are made in different sizes and
types—so that every radio user can
enjoy the economy that is to be had by
fitting exactly the right Eveready Bat-
tery to his receiver. Even owners of
sets with five, six; eight or more tubes,
and power amplifiers, can realize Ever-
eady economy to the full by using the
new, radically difierent Eveready Layer-
bilt “B” Battery No. 486. There is an
Evercady dealer nearby.

Manufactured and guaranteed by
NATIONAL CARBON COMPANY, Inc.
New York San Francisco

Canadian National Carbon. Cos, Limited, Toronto, Ontarlo

eVEREADY

Radio Batteries

~they last longer

469
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Announcing

Patents Pending

“This new unit will eliminate all “B”
battery troubles. It is guaranteed not
to set up the slightest hum.

Supplies uniform voltage at all times,
insuring better reception. Nothing to
adjust. No moving part to get out of
order, No acid to spill. Will not
affect your neighbor’s set. Requires no
attenton whatever, except to m—;mh i
on and off as you want
o el i
walnut case. Price $:

“The Andrews
Paddlewheel:

-Cofl

The coil of

exceptionally

kigh ratis of induct-
resistance.

Losses ave megligible

Pats, P,

Gives maximum range and volume wi
entire freedom from distortion. Increases
Selectivity and greatly improves tone qual-

This coil is employed in such well-
as the Andrews DERES-

ance is reqs i th ni
plated bracket for mounting. Price 33 0.
ur Technical Dept, wil answer questions
tive to-the Paddlewheel Coil aud i

haakn. Get blue:

e ebis' onyout e

Handsomely finished

in silver and mahog- Price
any. Neat and com- i, 8850
pact. An ornament

eyesore.

ily and can be used

anywhere.

Lial for portabe st
s silvered dial gradu.
in degrees. Telps

o' reduce statie wnd cut

undesized

Write divect if your dealer is unable to supply
these standard products.

o o
o
1301 First Ave. Maywood, Tll

PERKINS ELECTRIC, LTD
Montreal oron Winaipeg

aho\'c and below resonance, it would not be
table to changes in speed caused by
Shaneing ot st would not be practical for
the generator.
tical when
the load of the
probably“be far greater than that of the
wbe and the zctual reduction of the ripple
d be very small.

10-30h
FlG.16

10-30h

F16. 15

In the diageam there is a hali-cycle rectification and in the diagram on the right full-cycle rectification.

PARALLEL CIRCUITS
10 is the parallel resonan circuit in
will, of course,
tend to pass all mquenuh ety e

frequency. For this one frequency it will
be a de except, of course, 10 supply
the losses in the filter. For the D.C. gener-
ator it is not at all practical, as it would be
necessary, to have one for 'slot ripple and
anothe commutator ripple, neither of

which . o effectively take care of the

g%%

To the cireut of Fig, 16 a paallel
Dbl s s st i e 1o
e e A st gt go ttongh 1o

moving contact disturbances. Used alone for

ed AC, it would tend to bave too
Used in conjunc-
2e lter, which has
i of the rinple it is
{deal in xemoving the small A.C. component
that_remains.

i our first approach to a_good
filter. It is the series resonant compination,
so applied_that its action is two

forms-'aseries circit which y
bypass its resonant _frequer hoke
{onds to stop other frequencies and the cond
denser h)passcs those that do pass through.

ace in_ this
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1219 50, WA Avery

brings you this genuine
AMPL-TONE

Loud Speaker Unit
n days’ free trial. Your Three Dollars
une uuluionnlly returned if at the end of

ou are not perfectly satisfied

vn\h Kue Phnnngra[ ph
Attachment and do
not find it to be of
exceptional value for
volume and clear re-
productios
Reverse the

graph peore pent years pesfecting The scoustc
fake ‘advantage and wse our unit on
shonograph.
UNION FABRIC CO.
Malkers of the French Headset)
DERBY, CONN.

Frelie Cop
412 Lo\ WD

St Bontould S
plas postage. amd!wnuuaakm
25 £ aer E%aeo.

ey o get with the right kind of
ts arc casy toget with the nght
kmde!gwds. Dealers write for facts.
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fMusic Master.
Resonant Wood
InsuresNatural |-
Tune Quality

Model 71,53

; 35 Radio, too, is now Standardized

149 Wood el 3|

Model 711,
21" Wood Bell

TYPE 60

Five Tubes. Two stagescf rado frequency, detecor

©wo stages. audio, frequency. Selective

i e S

inith cabinet, Pric

TYPE 175
i Tubes, Specal Music Master G
Very sele ince and splendid
wne qul e Mm Vaster Re-

Evan ;'\ahchr\y:u i i

S i
A

Ten Models —$50 to $460
Guaranteed Unconditionally

RADIO

IONEER owners of automobiles had to. try

out larger magnetos, different carburetors,
more accurate timers and what not else, to get some
degree of motoring satisfaction!
cer owners of radio receiving sets likewise experimented
with different tubes, more powerful batteries, condensers and all
sorts of “loud spealiers,” trying to balance the power of the set
with the quality of tho ‘ampliicr, And they found that, no e
ter how good their set might be, Music Master Reproduc:
made any good set better.

Niusie Master Reccivers provide eficiency of radio reocpion
<qual to the quality of Music Maste reproduction.
Masrer makes no claim to have developed new and sensati nal

2 " Standardiaiion s the aceepied prinipl of
adio, and Mosic. Master. Receivers embody. o
s it prneitid of Fadio T TR EE RN e

=

in authorized Mustc Masten deale il emonstrate—in your
foste Mreren's power of distance, clar
and Volumc, easc of operation—and above all its faithful re-
production and superb musical tone quality,
See MUSIC MASTER—hear—con-
pare—before you buy ANY radio set.

fMusic Master Corporation

Makers and Distributors of High-Grade Radio Apparatus
128.130 N. Tenth Street
wewvonk  cmcaco  PHILADELPHIA  PrTssveci  MONTREAL
Canadian Faciory: Kitchensr, Ontario

‘wbes. New Music Master
iy ivolving spcl adspu

u\ecme, food volnme wd
hogany cabinet

B

satin fiig

(Canadian Prices
Sty Higher)

asiler

PRODUCTS

471




A i
EERT hnuﬁv,.;.n.n.m\,mk

e

R

o LEwrs, Prosident
o ELETEAL SenooL
i

e s
e e S
g Lol e
e

[ litte intp the thepey o A ceuls
G,

| I

The
a good condenser is very
arge, wsually many million ohms
consider that in Fig, 12 there is a D.
voltage of 100 volts impressed across E
The reactance of the condenser is infinite so
that, practically speaking, there is no_cur-
et fowin through it.  Since there is no
ren Towing through the inductance, there
Will be no TR drop through the coil and the
voltage T will be the same
olte" The sesonant ircancncy o this som-
bination 255 hearies and mid. is 100 cycles
Nowh o eioldl of th DG voltage, et us
subtitute 100 wolts A.C. Kesping the 100
volts conitant, lef e slovily increase the fre-
quency. As the frequency begins to increase,
the condenser begins to Very
lie at frst, but 2

E“U

As we pass beyond
ihrough the condenser 12
finally becomes even less than the v
T that did flow when the mu \o"
D.C. As
proached the voltage across
e e e e ey
inal volage, ‘Reaching is pesle at resonanee,
pidly decreases a5 resonance s passed.
Ao the. Frauency, I imcreased: heyohd reso-
nance, the voltage across the condenser con-
tinues to decrease, soon reaching a value
that is even less than the initial ripple E.
The curve of Fig. 14 shows how this volt-
age across ihe condenser changes. It s at
the point marked X that the series resonant
circuit ma e e
5 the load is connected across the condenser,
as shown in Fig. 11, the decrease in the rip-
ple voltage across the condenser means o
decrease in the ripple across the p It
{& evident Trom the.curve 14 that The ancr
tive application of this type requires as low
& eotaat fhenmasy as. possile, sonsider:

518, The sections m wn above are easier oi
constriction than the circuit shown in Fig.
ably lower than the frequencies to be fil-
tered out. Supposing that in Fig. 11 we
desired to filter out a bothersome 90-cycle
fiople. The values that we have used here
would not be at all practical. For at 90
eyeles the ripple voltage across the condenser,
which, of course, is the same as the ripple
across the plate, is much greater than the
ripple of the ~\xpn| Th: tead of
reducing the ripple we are mammg it. It
yould bave been mach bettér 3 2010, 30
s had been used and at least 2 mid.
omicasers.  This particular type of fiter

is eqully effective for both rectified
and the D.C. generator. en so dewgm‘d
el frequency is far below

that of any frequency to be climinated, it i
known as a “smoother’ nds to
Sednge o1l fretiesti s mbove 4 ceriain B
The larger the inductances and the e
the better will be the filtering. The addition
of a load across the condenser will change
the shape of the curves of 14—but the gen-
eral results will be the same.

A FILTER

In Fig. 12 we have added a condenser
before our filter. This gives us practically
the same performance as in Fig. 11, but, in
fiqiion} Bl e the unhindered short-
circui of, the first condenser. Wi
the gcn:r:nor n“\ oy ete Iy

B, ripoles injeht
eir o e R G this et
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At Last!

—ah indoor aerial
that works even
better than an
outside wire!

ga|ffarsee

Add hundreds of miles to your best distance
records with this nmuhﬁczl]y Gesigned auteun
nds’nsulsted from one

ment, it
Cuts Down Static
Gives Louder Siguals
Greater Selectivity

Equipped with
fixed condensers,

n enthusiastic

Ty B (o)
e BXL (small) . 2.50

At any radio dealer
Do rite divect,

FISHWICK RADIO CO.

500 Edwards Bldg, Cincinnati, 0.

$4.00

utomatically controls tube cur-
costats, filament

Testcd and used by more than S0 set mam-
fucturers and in every popular construc-
tion set

RADIALL COMPANY
Deot.ah 15, 50 Frankli St New York Gty
Weite for
FREE
Hooke-aps
Fhe"SELF-ADJUSTING” Rhcostat
HB 8522 CHARGING

Charsing ratlo 100 sy batits gy
oblindy ncﬁhu‘ o operate HE
5 ey Charging Outt. 335 ch
et Gl Wi Outi

ot et o35
HOBART BROS. 0.

Box R Sriy, onie
ECE $150 *$300 Ykt
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Modsl 1,
with g Ao
bie cor

Dealers, did you know—

THAT the farmers of the conntry have
tet down in writing thelr preference for
Atwater Kent Radio

The Meredith Publications and the
Capper Publications recentlyasked the
farmers: ™ ake of radio set do you
expect to buy2” In the answers Atwater
Kent was FIRST.

1f you have A rural disricts,

there's a tp for

i gy e frm he
Y and in Ca:

Model 20, without tubes, $50

Eed

DEALERS have been telling us
SyhAE ey avst like sout Atwatcr
Kent Radio.
T i i, an of th i
T
e i et W
N e
sl

Other dealers gave similar testi-
mony. Although we advise all to
open the boxes and make sure there
has been no accident in transpor-
tation, it is gratifying to know that
they regard it as unnecessary.

The word “Inspected” on the
pink tag attached to the bottom of
every Atwater Kent set is a cert
cate of character. It means that ev-
ery set has been subjected to no less

than 140 gauge and physical in- |

spections and nineteen electrical
tests. All along the line of manu-
facture the smallest defect is a death
warrant.

Even after the “final  inspection
we are constantly picking Receiv-
ersfromthe finishedarray and testing.
them again.

Faosogph Mtschmers
by Aexible cord, 3

Visitors at the factory sometimes
think we are too fussy. That we re-
gard asa compliment. Every dealer
knows that “fussiness” at the plan
relieves the customer from fussing
in the home, and makes Atwater
Kent Radio easy to sell

“It s not our fault that we sell most of
thatmake,” 3 daer o, < The pope

mind with the glue of quality.”

‘We believe in being fussy and shall
continue to be.

e o ltrted b el the ompl oy
of Avwater Kem
ATWATER KENT

Every Thursday Night—toe poscnsil audi-

cnce of the Atwater Kent Kadio Artiats, who broad.

than 1000000, the
war = B,
O
WH: & Philedelfhios wane Gonctnmat
weeo L Minneapelin. o cenpert

Model H,
with o' s
Ble cord, 22

odel
b without tabes, $30

‘Model

cable,
e ihone b, 320

Ing bactry cable bat witbout tbes, 100




$3000%4$10000 a year

Yes—$3,000 to $10,000 a year! These
The chance of a

jobs with
big opportunity.

We wantambitious men everywhere—
to learn Radio operation, constructin,
installation, selling. Be
nnrrepresentsnvem)ourn&nghborhoud
Find pallty in a fov
shnrtmo iths, dmcclv onrm}uvel
1000 Mile Radm Outhit, given as part
of your trainin;

Train at Home—
In Three Months

Find aut bow, in your space time at ho

b voar. presen  posih o
Tosine & dullar Gt puy. vou cun became 8 adto
Expert ehort months.

e
o esiiifee. SoF H
i

Teceas my personal atten-
ember enrolln:

A.G. MOHAUPT
Mr. Mohaupt, head
Ametica. 188 Graduate Elecirical Engineer, Uni-
v former Tado Trstractor for
“Practice and

the culv]mv\ now for al e Tocle gt
free ntormation. Let us'prove to yn'u that

il in_efteet

xwocn’"o\ X

AMERTCA,
. 1510, Chicago.
g
Expert Home-Training Plan and offer to
representatives, also your offer of a 1000-
mile Radio Set.

Name ...

Address .

ci

condenser acts as a bypass for ripple, and
also ret ergy o the circuit during the

fying action. particular type
fas workeliageto be the most practical for
both c D.C. el the rectified
AC. he_curves of 3 show.
he cnmpamne effects of the two parts o
this filter. A is the bypass effect and B is
the change in the voltage across the
They were taken with 3 1-henry choke and
‘mfd. condenser. A great deal of im-
provement in this last ype e _obtained
by placing several similar sect i
il e, taling ehat rigple i3 Jeft
section ‘ard further <ot cinklit: inbanbihes
Vhen this is done, the inner capac-
e e o twice the outer or
end capacities. See Fig, 14a. The mid-
condensers may be two of the outer type in
parallel or may be single condensers of twice
the capacity of the end condensers.
5-204
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last woyd
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‘When a micrometer control is

Fig. 19. The “pi" type of fiter, used with a
generator.  Small values of capacity and in-
Suctance may e used, because of the higher

equency of the riples
There are a countless numbcr oi composite
flers that can be mae by using the variou
of scerons. The limit in variation s
governed by the pocket-bo the
more complmn)rd may nct l)y any means, be
The writer has purposely
several other popular
f sections which, while good, have
un( worked out
“pi" type of section described. above
PRACTICAL APPLICATIONS
Figs. 15 to 21 show some practical appli-
cations of the foregoing.
half-cycle_rectification and in 16 the
excle rectifcation. In 17 3 paralll resonant
circuit has been added. The resonant fre<
quency of this should be that of (he sup]\lv
his then acts as a (mp for what little ripple

the main section does pass. For 60 cycles
he product of LC \\uu](] be approximately

2, if L is in henries and icro-
farads. Unless one is in a position o make

his own inductances, or has a small choke
of about 2 to 3 henries with an adjustable
air-gap, this type of trap will be 4lxlhculz "
make. Tt would probably be easier to

to sections as shows £ 18, ths try 10
obtain a ripple trap. The average amateur
requirements _will rarely necessitate more

Fig, 2 susio trequency choke may be
used to reduce the higher voice frequencies.
st R bypass cnm‘knﬁtr o e Rt

than one_section. Fin 19 shows the “pi”

type of filter used with a generator. Here,
of course, it is not necessary to have such

large valies-of inductance and capacity 35

the r irly high irequency,
usually_above 300 cycles. A fairly large
chke is usually required to take ca

contact noises. If the Heising sys-
fem of modulation is to be used,

nc
Splcs tojpaul generator and RA.
T b
fiom of an audio. frequency choke, as shown

out and brings in the most elu-
sive stations within the scope of
your set with deadly accuracy,
and with ease, we feel that it
fully deserves to be referred to
as “the last word in tuning de-
vices”. Suchisthe Accuratune.
Incidentally, it can be quickly
substituted for ordinary dials
without alteration of your set.
MYDAR RADIO CO.
7 CAMPBELL ST., NEWARK, N.J.

To the Man with an Idea
T offer a_comprehensive, experi-
effcient  service for " his

enced,
promst, Tegal protection and the

Shents % to probatle patentabii
before they g0 to any expense.
Booklet of caluable m]arwmmu
gl foru! forproperty o
T Sour idea frec on requect
Wrietodos,

RICHARD B. OWEN
TENT LAWYER

2 Owen Building, Washington. . C.
TR Park o, New York ity

The EAGLE
RECEIVER
is “King of The
Air”

Write for literature.

Insure your copy reaching you each month.
Subscribe to RADIO NEWS—S2.50 a- year.
Experimenter Publishing Co, 53 Park Place,
N.Y.C.
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Radio Power Units

the ideal power supply for any radio set

ForTHE cincurr

TheBalkite BatteryCharger
e e
e..:hm.,‘iﬁflx.:...hﬁn}r‘;.‘.k
o A

battery should be Tow you merely
Ea
e e e
i o 100130 AC 65 eve
S S forstere

50

The Balkite Trickle Charger

Ghacges both 4 and 6 vole radio
A baceries st

Balkite Radio Power Units are the ideal power
supply for any radio set. They simplify and im-
prove radio reception. They reduce the amount of
attention you must give your set. With their use
your current supply is always exactly what is
required for each circuit.

For the “A” circuit there are the Balkite Chargers.
Because of its obvious advantages the Balkite Battery
Charger is the most popular charger on the market. En-
tirely noiseless— it is the only charger commonly used
while the set is in operation.

For sets of smaller “A” current requirements—any

cell set or sets of few storage battery tubes—there is
the Balkite Trickle Charger. Wiith a low capacity storage
battery it enables owners of sets now using dry cells to
‘make a most economical installation.

For the“B”circuit there is Balkite “B”—the outstand-
ing deve]opment in radio. It eliminates “B” batteries en-
tirely and supplies plate current from the light socket.
It fits any set of 5 tubes or less. For sets of six tubes or
‘more thete is Balkite “B” I1, the same popular model
offered last year.

Noisele No bulbs— Per ¢

Fon THE cueuiT

L

Fepiace. Requires n
- than adding wates bout once

All Balkite Radio Power Units are based on the same
principle. Al are entirely noiseless in operation. They
have 1o moving part, 10 bulbs,and nothin to adjust

ey carmot through
use or di hisa Ppiec

Sl e S e
other attention than the infrequent addition of water.
They donot interfer with your sct or your nlghbor'

(@) As a reguiar
hary erwlmalawcn aciey sror
atteey for e maw s =

West of Rockies, $10,50
In Canada, $15

C BALKITE BATTERY CHARGER + BALKITE TRICKLE CHARGER + BALKITE

Their bly low. They re-
188 13 iinpistrladdlitions to youie st

An “A” battery, a Balkite Charger and a Balkite “B”
constitute the most advanced power equipment on the
market, one that is economical, unfailing in operation,
and eliminates the possibility of run-down batteries.
‘Manufactured by FANSTEEL PRODUCTS COMPANY, Inc.

North Chicago, Iilinois

FANSTEEL

Bal 'te

‘Radio Power Units

In Canada, $49.50

Balkite “B” 11

ot in radio lagt seaton. Same as
ehe new Balkite "B but will it any
set including those of 10 tubes or
more. Current capacity 40 milli-
amperes S0 volts. Sce S o high,

iin. cep. Operates
framiotso ACén:vckmn:nL.
Special model for 50 ¢
Price §55
In Canade, 575
P=

The Unipower, manufactured
by the Gould Storage Battery
Company, is equippedwith aspe-
cial Balkite Radio Power Unit.

* BALKITE“B"IL =5
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T worth broadcasting—
the story of the Practicoar.

garment and enjoy its
comfort, its scurdiness,
its good looks.
hummy, friend)
garment that fis snug
and wears long Only
$5, t00 ~and guaran-
teed to satisfy you
1f your deler hasn't i,
onler dsrecs. through us.

(anhs

KNITTING MILLS
814 West 30th Sereet
New York City

20. A small radio frequency bypass
condenser should be used, as shown. ~Fi,
ows the application of the filter to the
double commutator generator
The basic principles for an effective filter
for gither the generator or recified A.C
supply a
TPUSe 3 tow-pass smoother filier with a
resonantirequency as low as_possible, at
least_one-third of the lowest frequency to
be fltered.
ave the inductance as large as is
practical from an economical and resistance
standpoint.
3. Add another smoother secton, if ncces-
sary, rather than a tuned section to
smoother  filter.

Fig. 21, The application of the Bt to
louble commutator generator.

The rapidly increasing pr)plll’\l’ltv of the
distributed field winding type of generator,
which is usually separaiely excited, perhaps

ants a last-minute note on separately-

xcited generators.
generator adds
plate supply. These are slot
Bhie ¢ Son cxcihig methine and the re-
sultant beat wave of the four ripples.

ing the two negative terminals of the gen<
erator and exciter and grounding will help.
A bypass condenser should be placed acros:
i Lot o
If the exciting generator is coupled to the
high voltage gencrator shaft so that the two
slot ripples bear the same phase refation to
cach other at all times, the resulting beat
ripple may be materially changed by, rever
ing the polarity of the exciting field. "This
% anccially, moticeable. where both machines
have the same number of slots in the arma-
ture. The proper sciting of the coupling and
the polarity of the field will reduce the ripple
an amazing amount.

| Want to KnowA

(Contined from page 46

nnplvvt’ﬂmn o
three

Shown' in ﬂnh«\ lings)
cation of feo has been
VoIt on the grid of the
valts

Volts on the plate of that

qzasc

Charging B batterics by means of an A"
Battry.sharger of the rogulsr 2ampere of
mpere 139e.

grid_input, amplified by the “amplification con-

Sane? " two, Becsmes four o1&, or the amount

Voltage at the plate.)

It mise e nmlrmnnd at_the start that the
6-A, Q. 21468, 02146.C
etuat valuce secared in
Sgures taken to_give

Conditions existing in

s, For example, we

lave Shown that the same rate of amplification
e ¢ currents at_both

Fadlo frequency and audio frequency, which is not

e relative information. in quite

cfal eonsideration of Q. 2146-A it is
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RADIO
HOOK-UPS

Revised and
foged \ :
3rd Edition
Completely revised
rewritten and
enlarged.
T s
Latest Hank»ups Added
The most complete, practical
andup-to-date radio” hook-ups
book obtainable. Revised and
brought up to the minute by one
of the foremost radio engineers
in the industry.
Contains only practical, effi-
cient hnuk-upi Crystal sets, one
sie :

reflex,
md... iioeace, lhmi fupee o’
cu

Gives complete wiring diar
grams and full instructions on
each and every set so that noth-
ing further is needed in the way
of patterns or

One of the finest books to
have on hand at all times for
reference as to the various types
of hook-ups and the most prac-

,a; &
H
_El

wayof constructing esch.

o tical

Send for or buy a copy today.

All Orders Filled

Within 24 Hours
You Can Obtain a Copy
at All Reliable Radio

and Newsdealers
Prepaid

E.L.Company

CONSRAD COMPANY, Inc.
Agents
233 Fulton !Sti New York

6%@
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Selling
Customer Satisfaction

When you sell a set of both “A” and “B” Willard
Radio Batteries you have given your customer:

Batteries in which there

is practically no electrical
leakage from cell to cell or
from cell to ground.

Batteries which with an
occasional recharge will
last for years.

2 Batteries which maintain

their voltage throughout 5 Batteries which are easy
the charge, and can be easily to hook up, for Willards
recharged. have standard Fahnestock

clips.
Batteries which are an

absolutely even source of
power.

WILL

RAD

BATTERIES

In addition you have made a clean sale which
will not involve further attention or service on
your part.

Batteries which are en-
tirely free from shelf wear.

Read the details of our new and practical plan
for merchandising storage batteries through radio
dealers. These are given in the small print at the
side of this advertisement.

Willard Storage Battery Co.
Cleveland, Ohio

The Right
Selling Plan

for
Radio Dealers

‘Your local Willard Serv-
ice Station will act as your
jobber on Willard Radio
Batteries.

This meansa quick source
of supply of strictly fresh,
wellcharged batteries which
you can turn over to your
customers in the pink of
condition.

No servicing problems
for you. Your local Willard
Service Station assumes the
responsibility for service.
Willard Radio Batteries
will be advertised more ex-
tensively than ever this
fall. Haveyour local Willard
Service Station show you

this advertising and ex-
plain the details of this new
and practical plan for sell-
ing radio storage batteries.
The advertisements will be
signed:

Sales and Service thru

The Willard Battery men

and their ——=
clssociate Radio Dealers

Appropriate signs and
window cards will identify
you as an Associate Dealer.
Booklets and other valu-
able selling helps will also
be furnished.

Your Nearest Willard
Service Station is Your
Nearest Willard Jobber

477
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?e?ﬁched with @eczally a’ngnea’

R CA Tube

The Super-Ducon replaces the “B” battery, operates from the
light socket (110 to 125 volts 60 cycle A.C.) and is abso-
lutely noiseless when properly installed.

Every radio man knows the results he gets when his “B”
battery is at its best. The Super-Ducon gives him this top-
notch volume all the time.

As now furnished, the Super-Ducon has a specially designed
RC.A. tube—Rectron U.V. 196, which has an average life
of more than 1,000 hours.

Tested and listed by the National Board of Fire Unders

Dubilier

CONDENSER AND RADIO CORPORATION

riters

Write for deseriptive booklet. Address 4377 Bronx Blvd, New York City
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seen et he st amplifir e, the it G
o ety o carrying the maximur cadio frequenc
load, the load duc. to the succcsive and :.‘,.m, ,’
tve-amplifcation f The fret e, tabes. And.th

third amplif tube s alto- carrying.the maximum
audio frequerey load, due to successive and cumo.
Iative amplification by the same first two_tubes,

(whicl it is current af

ney). | This is . fepresentation  of
straight reflex operation, wsing a tube detector.
If a eryetal mmm i ised, the general operation
it identical.

bes, the se

rlace”of s ‘e ‘deecior

Feasans,  Theoretically, a
e e pracaly
i

he ‘Gt tube anmp at radl frequency.

0, 2146 astgies he principle of the Toveric

uplex s A ‘fabe detector is shown, but it

e a practical

v for the (unstated)
Chat the

s a feather in
B¢ Manutacturers cap. Tt is seen that the first of

s RAIJI!] TELEGRAPY and TELEPHONY * %~

vy, frs appeared in 1907, the guthor hmvx v feuten:
cen) 5. Robin This, it e
Navy, Radio Ocer

Dages covering the eatire

SibjEce SFsai0y appeat T shis Jssoe of Radlo News.
Price $8.50 Postpaid
Sccretary-Treasurer, U. S, NAVAL INSTITUTE,
ARNATOLIS, MARVLAND, ! 5. A
Sen 8200 addtonal and he “Storage By Manua, Tocluding Trnct
ics of Storage Battery and Design, 1920.% by Licut-Comdr. L. C. Dunn,
S5 Ny il e e ot i Dok oF 931, poesl o vy e For e

Send checks or money orders to

SPECIAL OFFER

RADIO BOOKS AND PATTERNS
The Consrad Company has a complete line of radio books and patterns for
every man who owns or operates a radio receiver or transmitter.
WRITE FOR FREE CATALOG
The Consrad Company, Inc., 233 Fulton St, New York City.

The sequence of amplifcation fn four different
circuits is depicted abov

ihe amplifier tubes, of which there are three, car

the minimum radio frequency current and the
maximam audio frequency current; the Iast ampl
fer, the third tube, carries the. maximum radio
frequency current and the minimum audio fre
quency current, thus, it is claimed, equalizing the
Ioad imposed on the tubes.
2146D illustrates the principle involved in

mare practical design of the apparatus (the set to
b deseriped), sill wsing the Tnverse Duplex prin
ciple of “balanced aly twa tubes
are reflexed (the U €309 tubes. marked
305" and *“199-C"), one tubé being used only
for “ampliicaion. 3t dudio. frequency Ciion i)
and the advant 3 tube detector.
e e ot H19.D 56 suct, throuh

Sery caretul cireutt design.
The Se hrmam‘ Diagram

This is Q. 2146, The first radio frequency am.

e FALB. reered se e sccond wudte

Auency amplifier tube. The second radio fre.
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THE WONDER SETS
5-TUBE RADIO FREQUENCY

De Luxe Model

The Marvelous e [nexpensive Receivers
in Solid Mahogany Cabinets

The combination of Rico Celluweld Low Loss Coils and Variable Condensers is made mechan-
ically perfect. The Coils are welded firmly to the support of the rotor plates, a new principle.
(Patents Pending.)

Selective and non-oscillating, the Rico “Auto- Balanced” Tuned Radio Frequency Set accom-
plished by carefully setting the neutralizing angle of the Coils at the factory; remains perma-
nent due to the Celluweld process.

These and other features are all combined to give the radio buyer the very finest in improved
1925 Receivers.

‘Type A—RICO-DYNE STANDARD Type B—RICO-DYNE DE LUXE
The Rico-Dyne Standard embodies all the features listed The De Luxe Model s also enclosed in a beautiful mahog-
cabinet, but extra space is provided for the wonderful
Telotone™ loud-speaker unit and all batteries—what more
could one ask?

above and is enclosed in a beautiful solid mahogany cabinet,
presenting a beautiful appearance in any home.

The Masterpiece of Them All
77 g |
Melotone Unit | R|co-Phones

Melotone—the perfect reproduc-
ing unit—for loud speakers,
phonographs, ete—is a standard None Better—
Rico-Dyne product that is guar- B

anteed by the complete success on’'t pay more—

of thousands now in use. Melo-
fone s known throughout the A headset of real
value.

radio trade. It is used eve
where. It has all the qualities
of $10 and $12 units.

Price - - - $7.50 \ Price - - - $2.95

A TP
DEALERS—JOBBERS—DISTRIBUTERS

Wire immediately for our interesting neco sales proposition

RADIO INDUSTRIES Corp., J31-133- 137 Duane Street, New York, N. Y.

Export (Ricotrade, N. Y.) Bently Code Used




The HAMMARLUND

Straight- Line - Frequency Condenser

These New Features

Maintain Hammar-

lund Leadership Distributes Stations

Evenly Over Your Dials
HE et radio development for 1926 is the S-L F

ing to the multiplici

Condenser. It was inevitable,
ty of old-type v i

of broadeast stations and the inabi
sers to separate them properly.

The public erroneously elassifies radio stations accord-

to wave-lengths, whereas they operate actually .on
particular [requencics allotted by the
kiloeycles apart. .The peculiar shape of the S-L-F
densar plates is designcd to separate and cvenly
tribute these frequency groups over the dials.

Eihe news Hommaehand ST Condenser is an en gineer.
ing masterpiece, with that superior neatness of design as
e ieiiney  aiways. itinguiahing. Hammarlund
workmanship.

t is more compact nnd will stand more abuse than any
condenser of similar t

Single-hale mounting.

smail strip of

oy one
et gty o
o

hatt

o'
sodera brass

o dis-

Now adjustable balaneing

Made in uu standard capacities
Write for descriptive folder
HAMMARLUND MANUFACTURING COMEANY,
424438 West 33rd Stre w York

sttst st Sheure permac
ent aceuracy of spacing.

Fore Bettwt Radic
ammariund

PRECIS/ION

PRODUCTS

Aeriola X Crystal Set
$ l 2 Cn::'!:(-

aerial wire, 55t ground oni

s o
! gt Ao s (Vi
ccesorie, $5.

o

9
bt w"w el
CRATN BROS. TADIO SHOPES Sty
2304 Telegraph Avenue :  Oakland, Calif. 60

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co,, 53 Park Place, N. Y. C.
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gueney tube, “199.C,” acts also as the first audio
T e w133 1 the detecor, witic
A*is 3 third ‘stage audio frequency amplifier

Sl b s, it entirely different eoil and (it
and varahle connsr” capciics would be v

Guired, vahics not knowa at this writin

The Aullo Sreguencs Gron
< frst audio frcquency

c s 5 transformer, “T1,” of
e R . raio ot 21
Nny “attier the same ratio can
be tried. formers, (he i
of which i 3:1 sceond and third a

frequency ansformers (\rs\v:cmely, T2and T 3.
The “Star” is_obiainabl tio, but 1
not_ the one desired in this
first_thing most peop Hll notice is_that
o frequency transformers “1.2" and “T.3" do
e s e T
the letees on e transtormers
estions have becn revesied. This 5
“ehanging the “The maker
ming the mu\m frequency carrent
frequency  current.

cireuite and s done in, f
feflex mentioned above,
forthe primary of transi

casily delermined by reversin
lcads and moting the result.

Q-2143 A

X bidurd ool it T

et en circuta i e

b ot foxsapping. o other
e

may be used in
s

The onequrier, megobm lesk comnected, across
the secondary of “T1° o e of it
Ferent value, Making San lable
st in ety much o be desred (n an
xperimental receiver
The Radio ot R
“Ast oils are used in this receiver.

AR .mmmd iore auigkly “wihen sa
“Bin rpe. Each uned ‘radio

tfer of trade um, e fnoun s
Tntomobilish” effect

e “eotls
heightened e volume control switch the
Geae Shite"Switei' 1 By the va

nice, expensiv Nalune Control,
e ol pole. oAbl how switch can' e

icciver civer built on

eed i & “breadboar
abinc, sans panel and sons

A cans

" Crhese s ...mm ol aleo o Torodel wind

- loss. type of inductance
< cofle) The astatic coll 1 3
tance, 2 judged by our pres

et standards, but it seems from the perform
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Bring in the Deep Bass Notes

HE new Super Unit is a diaphragm of

broad pitch range, especially designed by The Super Unit with

Bristol engineers. It reproduces the high Hagien | by B
and low notes with equal truthfulness, and,

therefore, evens up the entire musical scale of

either voice or instrumental music. Often the harmonics of a odel S
wonderful ensemble have been destroyed by the persistent loss of b cnhione
high or low notes, and the annoyance attributed to a faulty re- Rubber homn 1414
ceiver when, in fact, the trouble lay wholly with the loud speaker. e it i
The Bristol Audiophone Loud Speaker with its new Super Unit Slderdunhesy Slccors
of broad pitch range, and its exceptional voice of scientific devel- Models S and C (the
opment, tells the whole tonal truth and nothing but the truth. e M e
uper Unit:

There are four Bristol Loud Speaker models both horn and
cabinet type, priced at $15.00 to $30.00.

If your dealer does not carry the Bristol line, send for our illus-
trated folder 3025-S. We will also send free a most instructive
booklet, “How To Select Your Loud Speaker.”

o)

BRISTOL 2= oud Speaker

RECORDING —
ZINSTRUMENTS
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RIMM Entertainer is a high quality
speaker at an intermediate price. Its
full throated Volconite Horn tapers

gently from a diameter of 1/2 inch atthe opening
to thatof 12 inches at the bell. The diaphragm
of the unit is extra large, and this combination
insures that all the tones, from high of violin
to low of organ, are reproduced with a fidelity
comparable only to those of the concert being

broadcast. Excellonce of performance is an out-
standxng mark of a TRIMM product.
That

toyou for a life-
e e e A Tl

to investigate the complete TRIMM
line before purchasing any reproducer.

TRIMM
Superior Reproducers
HEADSETS
Professional - -

—arepovertul — sensitive.for
stance, Eive lear valume. and
on serice
GUARANTEED
o work in Raalo Preuuen

L

Nopizme

WiTH BAKELITE BASE
T doia .

e 32 00 <

g i st Sace

o0 i, St i

i Al
il ?‘.‘1 Joe

T mote ”
BLUEBIRD TUBE CO.

200 Brondvay Dest.N_New York

Vesco Radio Cn., OAKTARD, CALIF.

e e e ——
BLUEBIRD RADIO TUBES
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proper_design of the
great part, the objec-
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STABILIZER
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2146-E
The method of osclition control used in the
cvpe 4-DL reflex set.
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EsperaEto Broadcast E

(Continued from pnﬂ 433)

100, cent; 1,000, mil; 1,000,000 miliono,

dektri; 294, 1925, mil

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.

naii cent dudek
Orainal numbers simply add the adjec-

‘mnnnonnuo biioio, ete. 123, centdu:
tive ending a, to the cardinals: Unua,
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THE TUBE WITH A PEDIGREE”

OW science has taken the last
vestige of guesswork out of tube
buying. No longer need you
select your radio tubes with your

yes shut.  You may today choose fubes

with an exact knowledge of such impo;

tant factors as mutual conductance, plate

flow, amplification constant_and_outp:
you buy MUSSELMAN

No other tube

S you so large a measure of satisfac-

tion of of known value for your money.

with the characl‘erlstic curve inclosed

The MUSSELMAN Certified Tube is

called “the tube with a pedigree” because
you will find inclosed in the carton a
characteristic curve slip which gives the

exact operating data on that particular

tube. You do not need to take the deal-
er’s word for the tube’s quality —it's
right on the curve slip, an individual

record for every tube that leaves our fac-
tory. This curve shows graphically the
record of the tube in the five all-impor-
tant tests which determine tube efficiency

No tube ever carried s
strong a_guarantee as
the MUSSELMAN Cer-
tified Tube. Your dealer

Over 14 years exper

back

of every
SSELMAN Certified

Care an
heretofore

P
BT i e i

MUSSELMAX, Tabes cost  teile m
our_deaier toda

ceturn
money_back.
probiem

Mk this"tes today and sofve your &

The Van Horne Company

3 Cort

Sour very e tahe of
+ diterence in o thié
el shachc

Al MUSSELMAN

547 Washington Blvd., Chicago
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State type tube wanted

man Certified tubes, each $3.00.

for which send me . .

agton Blvd., Chicago.

Enclosed $. ...
I was unable to obtain these from my dealer whose name is ..

Our 5VA corresponding to type 201A.

g these tubes

.. T am purcha

ing

th the understand

e you are to replace them or refund amount p

wil

ing

Our 3VB corresponding to type 199.

address . .

actory to me otherwi

e guaranteed to be sati

(Signed) ..

(Address) ....evnnnnn.
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Partners for Power

If you want distance and clear tone from your
radio set, your storage battery must have its

current,

The Tungar is a G-E switch,
product developedin the

ireat Researeh Labora:
Tories of General Electric.

tachments necded.

mpere size (East
ofthe Roskics) - $16.00

60 cyclos—110 volts

Tungar.
on the genuine,

\ Tu

REC. U.S.

—a rogistered trademark:

Merchandise Division

Lok for it on the nama plate

partner—the Tungar Battery Charger.

Two clips and a plug to connect to the house
That’s all there is to it.
make permanent connection and just throw a

you can

The Tungar charges while you sleep—it makes
no disturbing noise—keeps your batteries at top
notch.  For power there is nothing like a good
storage battery—with a Tungar to keep it good.

PAT. OFF.

s found only

lification. Beautiful Fabri

e 360
RADIO PARTS €0, uuss., :.‘k‘“é{&mﬁ}’&'

Na-ald DeLuxe

SPECIAL NOTICE

We are franchising deslers for teritoral rights
under Sidson Rec e new Super.

MERCURY ELECTRIC CORP,
2030 Grand Aven:

in extra profits if you enjoy our dis-

counts.
Also for a copy of

Dealécs-weite for them now.

espealker.

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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firsi th, deka, tenth, centra,
Rnoiredt iRl o, i
the 145th psalm, la cent kvardek oka
page, thus adding a to
the last wgrd only of a compound group.

Adverbs_of numerals are forme
firstly,  unue,  secondly,  due, . ffthly,
kvine, tenthly, Fractions b
suffix iuono, a half, kvinono, a fith,
dekono, a_tenth, ete.

The definite_article |he"i la. There
is no indefinite. article  “a” oF ‘an’
birdo, -a bird, ml"vidse demon, ¥ ok &
house,

Words_used and_explained in_above

lesson will not be in the following vo-
cabulary
VOCABULARY

legi, to read; letero, letter; se, if, mono,
money; infano, child; ol, than} post,
aiter,” after, affair, matter, nun, now:
mnotri, to show; doni, to give; kaj, and
ke, that; Tibro, book; veni, to come; havi,

povi, to be able to, can;

vesto, coat, dress: akvo, water; diri,
say.

READING EXERCISE
Mi legas la libron.

Li skribis du lete-

infanoj estas

famil li ol duono iras al la
Unue, post via alveno, ni dis-

kutos la aferon. Se vi estus preta, ni

povus diskuti ém nun. La tuta grupo de

sep pcrsuﬂo} iras en Ia domon. Montr:

al mi vian

birdoj a‘won.

al
Ni iru al li kaj mi par-
donos lin. Oni diras ke li estas tre
ria. Tri estas duono de ses, ok estas
kvar kvinonoj de dek.

To be continued)

Esperanto-English Vocabulary
( Continued from April, 1925, issue)

N
Natural oscillation,
negative, negativa.
neon, neono; neon tube, neona tuba.

node, nodo; current—, . de intenseco;

fundamenta oscilo.

»: —, tensio.
non-inductive shunt, neindukta, senin-
dulsta, Sunto.

note magnifier, sonfortigilo, malalfrek-
venca, amplifikatoro.

o
im, omo; megohm, megom
G R e R
tor, senfadenisto, radiisto.
open radiating circuit,
anta cirkuito.
SBLE SpL

nefermita radi-

oscilation, oscilo; to break into—, eko-
ili;  fundamental (Hamml)—_ funda-
5 seli- — mem. sformer,
transformatoro; open— circuit,

nefermita oscila sirkuito; closed—circuit,
fermita o. cirkuito.

oscillator, oscilatoro, oscililo.

outer primary (of transformer), eliro de
primari

outer secondary (of transformer), eliro
de sekundario.

output, elmeto.

overload, trosargo.

»

Panel, panelo; control—, kontrol-
panelo.
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‘as gbod as
Zenith'

€Y WANT a radio set which will
give me the same true quality
of tone—the same selectivity—
the same volume without distor-
tion —the same long distance
range as Zenith.” That is the ex-
pressed desire of thousands and
thousands of radio enthusiasts.

The reason for their ambition is
simply this: Zenith radio sets are
never offered to the public until
all laboratory experiments have
been carried to a satisfactory con-
clusion — until in side-by-side tests
with otherradio sets Zenith suprem-
acy has been completely demon-
strated.
Zenith radio sets will never be
produced on a quantity basis at
the sacrifice of quality.
But—which is better: to be dis-
tinguished merely for volume of
Listisiot sk 25

producti or to be

for a degree of excellence so high

that it sets the standard through- Super-Zeniths are priced at from $240 to $2,000.
out the industry? Ask your nearest Each instrument is sold under a quality guarantee.
Zenith dealer fora demonstration. Above is shown the De Luxe Italian model.

ZENITH RADIO CORPORATION
Straus Building, Chicago

Again Commander Donald
B. MacMillan has chosen
Zenith exclusively for his
expedition to the Arctic.
When human lives may de-
pend upon the reliability
of radio performance, only
one reason can explain his
choice: Zenith has proved
to be the best obtainable,
at any price.

NITH

3

>LONG nlsmymcz«RAD I o

Costs More—but Does More!




Build with the
o New Models of
U.S.TOOL CONDENSERS

Better Condensers Make Better Receivers

same superioriies that have induced

= Choten b
N ceting:
Sidence and satistaction.

Model 8

An_ciient_condenser made with new and
enic ‘one piece staor, guaranteed 5 give
Haty Saning o ower Drondessiog weve
Tengihs.

1)-W)))=

g

)

Capsety, Mxx. 00025, in.
Mk 408 A <o
Msx. oo M.
Bax. 00050, Min.

Model 9

Same as Model & bu with Vernier

and Kurz-Kasch Dia

apaity, Max 00038, Min. 0000076, $375

Camacity, . 100030; Min. 000008, '35
0000085, 410

000011, 475

Max, 00035, Min.
Max, 00050, Min:

=

) bl B@ IR For Single

Control
Receivers
Simplify your receiver by operating two or Made under
more U. S. Tool Condenser units with only o in Faiots;
one dial—the greatest step thus far in radio Jan. 9, 1912—Pat,
reception. No. 1,014,002,

WRITE FOR LITERATURE
See These New Models at Your Dealer’s

GIN Increase Distance,Volume, Clarity
SUPER- RE INARTZ Do aloe o ek fﬁ'?a'x'z'l’ﬂ"’.'.,‘i Relie e ey ol
New 1926 Model =
Eabotles a1 the foture of e 1915 ELOTN, the
R Sty i stons o § e
"ipedrine

ot foras-

iADI0 SURPLY co.

ain
Dest. 6007 E. st SL Eigin.

“Teade Mark

SPECIAL
CATWHISKERS

IE SAMPLE VERNIER DETECTOR
$2.00 At your dealer or Direct.

ROLAND BROWNLIE & 00
20 Svunders ass

Burtingame, Callt

P20 8 Anfowsa—roruLan RABIO

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.

Radio News for October, 1925

connected in—, konektita paralele.
parallel, paralela.
Ao paiky
phase,
Dlate, Blato, anodo; —circuit, plata cir-
Kuito.
plul Reogfio; coll_ lhobens &
ug-in, to, plug-in coil, en-
stopa bobeno,
pole, poluso,
polyphase, multfaza.
porcelain, porcelano.
positive, pozitiva.

£

potentiometer, potenciometro.

power factor, faktoro de potenco.
primary, primario, primaria.
ropagation of waves, propagado de

Q
Quenched  spark, sparko;
il

estingita
—gap, estinga sparkilo.

Radiate, to, radii, radiadi; radiating,
radi
sadiation, radiado,
radio; —amateur, T.- amatoro,
—“fan”, radiamants; —oper
~teleg: o el
station, 1.

reactance, reaktanco.
reaction, reakcio,
receiver (person), ricevanto, ricevisto.
receiver (object), Ticevilo, ricevaparato;
balanced r.; continuous
wave—, r. pnr kontinuaj ondoj.
rec rangement, riceva arang
receiving apparatus, st ieevil, Eice-
vaparato.
reception, ricevo, ricevado.
rder, recording_appai
skribanta aparato, mem-skribilo.
rectification, rektifo, rektifado.
rectifier, rektifikatoro, rektifilo.

reflex, ref
regencration, reakcio.
latmg resistance, Teostato de

amy
rt]ccmr (adj.) rejeta.
to, relaj.
relajo; high tension—, altatensia
Aok la manipulatoro, senda

stance, rezistanco; grid—, krada r.;
lug!n low—, alta, malalta r.; inSulation—
regulating—, reostato 'de kampo;
variable—, varia r., Teostato; starting.
starta reostato.

resonance, resonanco; —curve, reson-
anca kurve
resonklor, sesonatoro.
rheostat, reostato; filament

, filamenta

 ripple, subondeto; —elimination, subon-
deta elimino
oot mean square (value), efika (val-
or

Fotary spark gap, turna sparkilo.
rotor, rotoro, turnbobeno,

s

Saturation, satureco.

creened, Sirmita.
secondary, sekundario, selundar
selective, selektiva; selectivity,
veco.
self-excited
m

seelcti-

dynamo, mem-ckscita di-

capacity, mem-kapacito.
uction, mem-indukto.

1
self-oscillation, mem-oscilo,
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1

—better color
—lasting
luster

—lower free
sulphur

—no discolor-
ation

—higher soft-
ening point
—no warping

RUBBER is the
best Material
electrically

Goodrich

C]ﬁr Radio Panels

This is a known fact, but—

Due to discoloration in certain makes of
hard rubber panels after a period of time,
some people have the idea that age impairs
their high electrical qualities.

An excess of the sulphur necessary in
compounding hard rubber will cause dis-
coloration and does ultimately lower elec-
trical efficiency.

Goodrich Silvertown Hard Rubber panels
will not discolor or lose their electrical
efficiency. They contain less than one per
cent of free sulphur.

Distinctly superior to other hard rubber
panels. Specify them for maximum range
and selectivity. Also the following for
greatest all around satisfaction—

Goodrich V. T. Sockets — Goodrich Variom-

eters unwound —Radiophone Ear Cushions

—Spaghetti Tubing— Battery Mats.

THE B. F. GOODRICH RUBBER COMPANY
ESTABLISHED 1870 Akron, Ohio

Rubber Radio PrRODUCTS

“Best in the Long Run”

487



AMSCO

ANNOUNCES A
SPACE - SAVING
S.L.F. CONDENSER

Solved ! The space problem of
the straight-line frequency condenser.
The new AMSCO Allocating Conden-
serisingeniously designedto save room
in the cabinet, yet spreads the stations
evenly around the dial, according to
frequency. ~Greatly improves the se-
lectivity of the set, and simplifies tun-
ing. Three sizes, Single or Siamese.
Ask your dealer or write Dept. F
AMSCO PRODUCTS, INC.
Broome and Lafayette Streets, New York City
MAKERS : MELCO SUPREME RADIO RECEIVERS

Bl o Hegr s he Half o Hear s ,3;‘
Heard s thihare . CencS.LF

of the rotor plates. Gble condensers.

Radio News for October, 1925

send out waves, to, elsendi ondoj

sending apparatus, sendilo, sendzpar.
ato.

sendmg ey, manigulatoro, senda klavo.
), seria; i
Konektita serie.

S B R

shellac, Selak

short llonga cirlaito.

shunt, Sunto; highly induc; altin-
duleta £ nor-inductive—, neindulkia, sen-
indukt

sign ¢ i, bafanciog—, kowpen.
sitaj, ekvilibritaj, s.

sliding contact, Sova kontakto.

tigi.

ccific inductive capacity (nmwmr.c
constant), dislektrika Konstant
spindle, spindelo.
spreader, apartiga stz
SEable, stabila: Srabilty. stabilecos sta-
izer, stabiligilo.
standard, normo; to standardize, nor-
migi.
starter, startilo.
static, atmosferajoj.
station, stacio.
stator, statoro, fiksbobeno.
storage battery, akumulatoro.
© atmosteray perturboj, atmosfe-

bil

oj.
strength, firmeco, forteco; dielectric—,
dielektrika

stress, streco, diclectric—, dielektrika

s
super-heterodyne, super-heterodino.
super-regeneration, super-reakcio.
supersonic, supersona.
sustained wave, kontinua on
switch, to, (general ter ,salu, (change

over) komuti, (cuf out) interup
switch, (general torm), ST ciange
ver—, komutatoro, komutilo; cut-out—

interuptoro, mmupnxo- automatic—cut-
out, atitomata-i.; charging ; field

break—, kampo; high tension.
altat double- ]’\n‘f‘— dupolusa k.;
double-throw—, duvo; wave-chang-

ing—, ondsanga ke rotary.
switchhoard, Salta, komutatora, inter-

uptora, tabulo.

rnchronous discharger, sinkrona spar-

kilo.
synthetic, sinteza,

syntonization, sintonizo, agordo.
syntonize, to, sintonizi, agordi.
syntony, sintonio,

T
Tap, to (a coil), spili, tapi; tappings,
spllajo] tapajoj.
apper, frapilo.
telegraph,

7 RE 5
Radio News
e o
Volume No. 1 (Fourth Printing)

JUST THE BOOK YOU WANTED

Chock full of radio constructive and instructive asticles from

Price $1.00

joard. On sale at all leading radio stores. It your dealer can-
ot supply ou. send a dofla bil and the book will be forwarded
to you postpaid.

EXPERIMENTER PUBLISHING CO., Inc.
ark Place, New York

telegrafo,
telephone, telefono; —receiver, telefon-
ilo.
tension sl et e alta, mal-
alta t,; high— - relay, altatensia relajo.
terminal, hinding post, borno, klemo,
tetraode (four-clecirode vale), tetraodo.
thermionic, termiona.
thermo-cotiple, termo-lkupl
omson's formula, formulo de Thom-

son.
three-electrode valve, trielektroda val-
o, m iodo.

er,
transformer, transformatoro, transfor-

milo; air-core—, aerkerna t.; high fr
quency—, altfrekvenca—; low frequency
— malaltfrelovencs; hvgzh ratio—, altpr
parcia £ low ratio— malaltproporcia
n:cnmmu. (iigeer), s Bigero);
opa t.
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after all. ...

“HOW WELL YOU CAN HEARZ:

”N

is the only thing that really counts

OR a few weeks after

we get a new radio set
we all have the “logged 57
varieties of stations last
night” feeling in our blood.
Then we get tired and want

real entertainment.
ter all, “How well you can

» is the only thing that
really counts—no matter
whether the entertainmentis —gone i1 42 ut
coming from a local station or Frequency rm-

one a thousand miles away. ikt disie :’ ﬁ “

“How well you can hear”

IN THIS “how well you can hear” proposition is
where quality comes in—and so does Acme. The

cme Apparatus Company,
pioneer radio and transform-
er engineers and manufactur-
ers, have long made both
transmitting and receiving
apparatus of only the highest
efficiency. Specialists in am-
plification, even before the
days of broadcasting, this
company has perfected “am-
plification without distor-
tion.”

Make this test with your set

DISTORTION does not
mean merely squeals and

Agme <Dontle
Cone™ Loud
Speter-for reproduc-
Hon without distortion.

howls. Any thing which fails
fo give you an exact repro-
duction of the human voice
is distortion. Here is how
you can test your own set.
Start your radio and at the
same time keep up a conver-
sation with two or three
friends.

Unless you can understand Acme Beeliminator for
the voice over the radio as s < 4
easily as that of a friend sev-

eral feet from you, and without any more concentra-
tion and effort than is ordinarily required in talking
with him, then you have distortion.

The reason you have to concentrate when listening to a
uolcs Epeaiing over fhe ordinacy rarla (amaefion mecer.
ary in ordinary conversation) is simply this. ing
“iduality of the voice is lost bec lurred
out the overtones which give this vitality and individuality.
Monotones are always hard to understan
el sy i
come is carcfolly and fully explained in “Amphﬁczuon
without Distortion,” & bookk on radlo reception. which 1s
mvaluable because it is written by a famous radio engineer
in language even the radio novice can completely under-
stand. Over two hundred thousand radio_enthusiasts can
vouch for the service it will give you. Thousands have
written us their thanks. The 9th edition is just off the
press. Send for your copy.

can be oves

CLAUDE F. CAIRNS

President, Aeme Apparatus Co.

9th edition of this famous book just off press
—send for your copy.
A 40 PAGE book—over 200,000 of which have been sold at 10c

o sopy—gives the complele story of “Amplification without
Distortion.” Use

e

Dept. M ass.
Eusoied Bad 105 (cotey (Wit coves mailing of one copy of
10 Dage book, “Amplifcation wichoue Distortion.”

~ for amplification

State.
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UNIVERSAL PLIO-6

The Only Set That Tunes All Wave Lengths.
35 To 3600 METERS

$AR Melbourne 480_WGY 100-2FL Syincy 770-WKAQ San Jusm 360-—2BL Sydncy $50—
PCFF Amsterdam 2000 Karachi—Bombay— KOP—WGY 1660 6KW Tuinucu 340—Bankok—
SF Mot oS WL KD RA S K PW_SNG New Caode 400

s s

WOCCYL Mexico Gy 51
I Larenorse 501G

RS Calgary Mo adraStote

—PCGG_ Hague 1050—O

R
hemulpo—3F
A enp07 Berin 2800—2EH Edinburgh 525—S1T Birming-
Ham 475—Munich 485—Leipzig 452—2BD Aberdecn

THE NEW UNIVERSAL PLIO6

Six tube, 2 Stages Non-Regenerative Tuned Radio Frequency Amplification, Detector and
Stages Distortonless Radio Armpifcation R:(nvm( sange Teom 1,000 to 12,000 miles Geon
upon location, station {ransmitting, wave-length received and othér variable factors.

FULL DETAILS NOW AVAILABLE FROM MANUFACTURERS

GOLDEN-LEUTZ inoc.

476 BROADWAY < NEW YORK CITY
Manufctured under Hogan Patent 1,014,002—0ther Patents Pending  CABLES “EXPERINFO” NEW YORK

Diameter only 13 in. Projects
One fole mounting, Complete

Yo exclusy method of con

et e Vigh et St

and standard of warkmamhm you know so well

6,0MMS OR  at vour dealec’s today. Write for information on other
SRS e oiginel Radia’ progucts

In Canada, Carter Radio Co., Limited—Toronto

$100

Any dealer
can supply

[ CARTER New “IMP” Rhoesta?

(Pat. Pend.)
Smallest sheostat made
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transmission, sendo, elsendo, sendado,
elesendado.
transmit, to, send, elsendi.

lransmitier " (person), ~sendanto, _sen-

«msm,der (object), sendilo, sendapa-
r

Famhl e
sendilo.
trembler, martela interuptoro.
triode ( ectrode valve), triodo.
tube (valve), valvo, tubo,
tune, to, agordi, sintonizi; to re-tune,
reagordi; to tune out, foragordi, mala.
ordi.

apparatus, sendaparato,

tuned, agordita, sintonzita; flatly
neakute a.; sharply—, akute a.; untuned,
neagordita.
tuner, agordily sintonizilo.
tuning, agordo, _sintonizo; coarse—
| kruda a; fine—, At subuh)
flat— neakuta 'a; sharp—, akuta a.j

—coil, agorda bobeno.
turn (of a coil), volvu (de bobeno).

Undamped wave, komimla ondo.

v
Vacuum tube, vakua tubo
0, tubo, lampo;

R
v.; dull emitter—, malhela

variable, varia, variigebla, algustigebla.
variometer, variometro; vario-coupler,
| vario-kuplilo.
vary, to, varii.
velacity, rapideco.
vernier, verniera,
volt, volto; voltage, tensio.

w

Watt, vato; kilowatt, kilovato.

wave, ondo; carrier—, portanta o.; con-
| tinuous \\"\\4654 kontinuaj ondoj; damped,
| —s, amortizaj o.; electromagnetic —s,

elektromagneta] o.; Hertzian —
zaj 0.; undamped —s, kontinuaj o.
wave frequency, ondfrekvenco.

emeter, ondometro,
deno, drato; bare—, £;
flexible—, fleksebla f; insulated —, izo-

solid —, solida £.; stranded —,

\\|rmg " (coll (lrmx of wires), fadenaro;
lenarango; (action),

\\u’e\ess senfadena.
¥

X’s atmosferajoj.

Lessons in Esperanto
(Concluded from July, 1925, issue)

In concluding these lessons in Esper-

nt to urge upon all who have
Tollowed them (and from he corresponds
ence 1 have received, I believe a satis-
factory proportion, of the Ravto
readers Esperanto) the
Highly important follow-up. actsicy of &
wide correspondence in Esperanto. This
is not a suggestion intended only for the
idler who has no activy o has mu;

valuable knowledge, and to xtent. their
perspe(h\e in many ways. It is intended
r the person who wishes to write pro-
fcamiorallvaster from all corners of the
earth, by the of a few stamps,

Subscribe to Radio News—$2.80 a year

Tnsure your copy reaching you each month.
your copy g adio,

Experimenter Publishing Co., 53 Park Place,

you can gather unusual features that your
home paper or magazine will want, and
you can, by the same correspondence, get
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The latest developments .

in low-loss parts

Built of this special insulation made to order for radio

Ask for Radion
Panels by name;
look for

OW you can get a complete line of low-loss

parts made of Radion, the special insulation
which our engineers created for radio purposes ex-
clusively. These parts embody the very latest de-
velopments in radio; they are as efficient as the well-
known Radion Panels.

From the earliest days of radio, the experience of
thousands of amateurs has proved that Radion
Panels give the most satisfactory results. The com-
plete line of Radion parts have the wonderful Radion
finish smooth and high-polished. This finish elim-
inates those losses caused by moisture gathering on
the surface of ordinary insulation, causing leakage
paths. The high-resistant characteristics found
only in Radion Panels also mark these new parts.

Radion Pane
name on the en.
velaye: wish to build.

1s, made in Black and Mahoganite

come cut in standard sizes for whatever set you

And, in addition, you can now get

the new Radion Sockets, Radion Dials, Radion Loud
Speaker Horn, Radion Tubing, Radion Binding Post

This is wew No. 10,

inch Radion Close-Tuning
Dial, built to conform to
the fing

Strips, Insulators, etc.

Radion Built-In Horn

IN any set you build, you may put
in a Radion Horn, which takes up
small space, gives clear rounded

Radion smu.m tones, and eliminates the bother of

g:[";', Z"pm “ an unsightly awkward horn outside

el the set.~ Price $3.00 including cap to
fit most makes of headphones or
loud speaker unit.

Radion Close-Tuning Dial No. 10

THE new No. 10 4-inch Radion Dial
is built to conform to the fingers,
helping you to get close tuning. May
be used for single mounting conden-
scrs. We believe it is the most beau-
tiful dial yet designed. Nine other
styles of Radion Dials, in several
sizes to meet your requirements.

Send for Booklet

OUR booklet, “Building Your Own Set,”

gives wiring diagrams, front and reir

views, shows new set with slanting panel,

4 sets with thé Radion Builtin Horn, lists

of parts and directions for building the

most popular circuits. Send coupon with
10 cents today.

Dept. A10, 11 Mercer St.,
Please send me your bookl
et,” for which 1 enclose 1

Name

Address

AMERICAN HARD RUBBER COMPANY,

New York City.

t, “Building Your Own
cents in stamps.

RapioN

The Supreme Insulation

Made to order for radio purposes
exclusively

old tubes.

New Radion Sockets for the new style tubes
In line with our policy of keeping all
Radion parts abreast of the very latest
developments, we announce new Radion
Sockets No. 4 and No. 5 for the new
RF7le tbex: Neler of fueat sockets has
equipped

with hinding posts, Ney:S ithont

Universal Sockets for both
new and old tubes
Radion Sockets No. 2 and No, 3 are de-

market. No. 2 is equipped with binding.
post, No. 3 without.

All Radion Sockets are highly efficient,
due to the principle of their construction
and the low-loss characteristics of
Radion. Ask your dealer to show them
to you.

AMERICAN HARD RUBBER COMPANY
Dept A10, 11 Mercer Street, New York City
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T rin
i
Of ALL loud :pczkers, Amplions enioy the
honor and high compliment of having
Rl T il e Gl o
Saint Peters, Rome, that important ceremonies
conducted by His Holiness the Pope may
clearly audible to great multirudes of people.

Supreme clarity of reproduction was the prime
requisite. It js only logical that The Amplion
—creation of the actual originators and oldest
makers of loud speakers—should have been
chosen. Amplions outsell any other loud
speaker throughout the world,chielly because
of unrivaled clarity of tone. “The cleamess of
's voice was an outstanding
fza(uk,' ‘writes a witness to the first ceremonies.
lear The Amplion in comparison with any or all other
xepmdncers Prove to your entire satisfaction that it is the
orl loud speaker. Ampl.mn Loud Speal
$1200 up. mmogmp}. ums in two sizes.
esting literature and dealer’
‘THE AMPLION CORPORATION OF AMERICA
e Ofcs S, 260 Mg o e YrkCiy
i Dicbiors, Ddeptof Gty L Trste
=y i e

AMPLION

ldsStandard Loud Speaker

e for inter-

Ceremonies

th.roughout Samt Peters, Rome

,mfm o vast asemblages of pirims.

Tribune Tower

eAndrews
(9

e RE s.mslﬂmgn.l?
wmg Set | B pate Tl
| of latest radio goods at hnlesalm

ANDREWS RADIO CO.

Chcagoi

LATEST WHOLESALE

Live dealers and agents wante
STANDARD RADIO CO., 108 East 13th, Kansas City, Mo.

The SATUR:
Terfect ncic ama A
fled b

Write fo
Literature

SALESPEAKER 1

s the name of the most interesting
Fadic bl G Pl 1 yomare e

dealer, we will mail you a copy, on
request.
U

IDSON-ROS:
i

Tnsure your copy_reaching you each month.

Sutscrive o Radio, News—$2.50 2 year.
Experimenter Publishing Co., 53 Park Place
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the photographs o illustrate those feat-
ures. I speak on this point from per-
sonal c-cpcncuce 1t is intended also for
the collector of stamps, or of souvenir
orof any kind of curios, of fol
lore and $f people’s customs of different
Whatever be your hobby or your
main interest in other parts of the world
and other peoples, you will find Esper-
o correspondence  marvelous tocl, ready
and easy, even delightful to usc.
Dot be ‘afraid that your letier won't

learned here, and be sure it will be easily
understood, just so it is written_legibly.

ne student of these lessons living a
Hannibal, Mo., after six weeks' study,
using additional reading text, has written
mo letters that any Esperantist, even stu-
dents like himself, of any other national-
ity could instantly read and comprehend.

HOW TO GET CORRESPONDENTS

There are thousands of others, like
yourself, countries who wish to cor-
Biseano Vou et in
foueh with the ] kmd you will fike best to
correspond with, who have similar
obbies to your own, by in
ad in any one of the leadin
Esperanto publications, Such an ad will
cost about 25c and will bring you any-
where from ten to one hundred offers of
correspondence. are morally_obli-
gated to reply, at least by one postal card,
10 each respondent who answers your ad,
telling those with whom you do not wish

ing a it

i

to carry on correspondence, that you can-
not keep it up. But out of those who
write, you will find the ki

to become better acqu
can word your ad something like this
John Doe,

East Court St, Pendelton, Oregon,
-8, denras korespondad) ka] inter-
gangi PM, PI kaj L pri radio-afer

PM is (uhhrcuamm for “Pof t a koj”,
stamps, PI Pof (kano] ilustritaj, \1|u<l\ab
ed post—or souvenir cards, L, leteroj,
letters.

There are many excellent Esperanto
publications of wide circulation in which
an ad similar to the above could Ivt in-
serted with excellent results, but the two
leading ones nf most general, world-wide
circulation ar

PERANTO 12 Boulevard du Thea-

Geneva <w\n7erlaud It is monthly,
I»(‘aumuﬂv printed in best Esperanto, and
is the official organ of the Uni iversal
Esperanto Asocxo, the world organiza-
tion, $2.00 p

HEROLDO DES ESPERANTO, Hor-

rem bei Koeln, Germany, semi-weekly
newspaper, ilustra ellent Esper-
anto, $1.00 three monihs, $400 yearly

or E:per:mc Titerature and up-to-date
information about the Esperanto-radio
movement of Europe, write British Es-
peranto Association, 17 Hart Street, Lon-
don, W. , England.

If will be of interest to every student
these lessons and nu Esperantists in

North Am this to write me,
giving at kaﬂ e e Ad’
dress Box 223, City Hall Station, New
You

Thc following reading exercise with

which we_close these lessons, is taken
from an illustrated Esperanto_technical
article_on Radio, sent out by the Inter-
socio, 97 rue Rn)alu Ver-
sailles, France, as a feature of their ser-
vice for Esperantists interesting them-
selves in radio who have not in_their
uages adequate technical in-
inrmalmn on the subject. For the radio
terms in this exercise, see the Esperanto-
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change of

STRAIGHT LINE FREQUENCY
CONVERTER

'HE modern radio receiver has abundant tone, volume and power —now it
may have perfect, simplified control.
The Rathbun Straight Line Frequency Converter is adapted for use on_your receiver—every

Scations indicaced in kilocycles and wave-

d

distinct readingat aunlformdlslm\ce
from the next. Real logging becomes
a fact. The stations are distributed
with flawless precision over 360° —
one complete revolution of the Dial.
There is no limitation or crowding
as on controls usingonly half a :hal
Radio control is simplified.

The Rathbun Straight Line Fre-
quency Converter provides straight
line frequency tuning with ordinary
capacl[v condensem It is inter-

‘capacity condenser.
t i
S i

ally separated_and tuning
dlightly improved with & Seaighe Tine
Wave Length Conden

Stationsparei

with any —on
any receiver. Itis sold with the guar-
antee of reliability and satisfaction
attached to all Rathbun Radio
Apparatus.

See and Try it—at Your Dealer’s

If your dealer cannot supply you, send
Money Order ($3.50 each) and your
order will be shipped promptly by
Parcel Post prepaid.

Rathbun Manufacturing Co., k.
Jamestown New York

dials. Each station is given a

Praceically even separation over half che dial
with & Straight Line requency Condenser.

Complete and equal separation o. stations

over the entive dial with the, Rathbun

Straighe
ine Frequency Converter.
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radio vocabulary published in Apri
ws.  The fol[o\\'mg vocabulary
mc!udu only those non-technical words
OF town. theveatl not yet used in these lessons.

letters in the handy WVOCABULARY
'lm—nghr on the dial

Lrg] the ol kanveno, convention, mecting.
of the dial setings.

klang\s, L‘\pLAInEd

pnnmpn, pri Anmplc

interesa, interesting.

lnng ,

ge neﬂle, gcncra ly.

uzi, to use (uzata, being used).
taugas, fit for, suita
bedaiirinde, regrettably.
prezentas, presents.

Gefa, ¢

dxlektas, defects.

genante, troubling.
samtempe, at the same time.
najbara, neighbor.
auskultanto, Tistener.
dclikau’ dc]xcatc

ambatj,

mmlh:'(pxs, hindered.

efektivigis, bruught about, realized.
efika, effica
facile, casily.

cetere, moreover, besides.

The One Dial g
That's All a Dial Should Be T e

m la januara kunveno de la <Société

‘ow’ll never know how much difference a Sioro Aaris P ™ G . R e
dial can make until you actually get your Klarigis la principon de tre interesa rice-
hands on the new Mar-Co. Itsplits asingle o hor mworol For Bpalne B

Sl , nun generale uzataj en radiotelefonaj

degree into hair’s breadth divisions. t sendo]’ altfrekvenca amplifo per rezist-
bW ancaj amplifikatoroj ne tre taiigas. Multe

responds to your slightest touch with no pli_taiigas rezonancaj amplifikatoroj, sed,
suggestion of backlash. bedatirinde, i prezentas du tetain dal
8 P onajojn. Unue, kiam ili enhavas kelajn
Smooth—precise—and strikingly handsome Stupojn, kontinuaj osciloj estigas_en la
—built for your present set and for your i mk‘g!og BRI O
Nicke agordo de iuj Stupoj. S-o Rouge forigis

next year’s set as well—it is what you'd Plated i e e
expect of Mar-Co—see it at your dealer’s. $2.50 ante samtempe najbarajn aiiskultantojn.
Due, tre delikata estas la samtempa

: agorditaj lait sama ondolongo, kaj tio di-

MARTIN COPELAND COMPANY ek fektas 1a aidadon de radiotelefonlo, gen-
Providence, R. I. $3.00 kontinuaj osciloj en la cirkvitoj Ii malhel-

is per enmeto de rezistanco en Ia oscilan
cu'l(vnon de &iu Stupo. a malfar,lla]nn

de samtempa algustigo de Ciuj Stupoj li
venkds, arangants 1a aparaton liel, ke per
[ 4 ) @ unu sola butono éiuj &tupoj estas sam-
tempe algustigeblaj. Tiel Ti efekti
apatton samtempe e ehkan kaj tre facile
uzeblan de radio-amatoroj.
Amatoroj cetere povas provi mem tiun

prnicipon, el kiu ili sendube ricevos tre
bonajn rezultatojn.
Siaflanke, S-o Scott-Taggart provis

The Rndwphln Adapter ! tiun_sistemon kaj favore rekomendis gin
A “2in 1” Crystal Detector n "Modern Wirdless' de oktobro 1924,
Improves Reflex and Crystal Sets - ah
- of two crvtal i comtact or
St o i $1.50 o Oy 8 au‘..gn;;.o g0 Where Does Your Set
ashington iew York Cil
B N | T Get Its Power?
2 (Continued from page 451)
|
ww & awe | explain just how a vacuum fube acts as 2
. Boys and Young Men—You can earn dandy prizes and liberal frigger 10 add a lot of power fo a
Pnces commissions by selling and delivering our popular magazines in e P e T can, 1t 1 Sudible
your spare time, No experience or money is necessary. We %o a large number of people sitting in a
Furnish all supphes and tell you just how to start. rite fo-day. room.
Put in the simplest possible terms, the
'or You 5 FOLEY, Departpent RN-1 ! o 9
Experimenter Publishing Comparyi 53 Park Pisce, New York City sabe.simoly_sontrols the o of eupren
from the “B” battery. This battery is in
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You need Quality in the Base Panel

T HE use of a base panel makes possible shorter, neater and more efficient wiring. But the panel must
be an insulator of the first quality that will not deteriorate with time. It must be free from any
tendency to absorb water to function, properly in damp, humid weather. It must not warp or distort, dis-
turbing the angle of the coils and the arrangement of the apparatus.

There is one panel material in which you are sure of getting all of those essential qualities—and that is
Formic:

For years it has been accepted by the vast majority of leading radio manufacturers, as mechanically and
electrically the best available material for radio panels. It also is the most handsome, and its finish is
entirely permanent. It does not check, crack or lose its lustre with time.

Formica is evidence of quality, durability and genuine worth in any radio apparatus.

VERI-CHROI 1E PANELS

By the purchase of a controlling interest in the Veri-Chrome laboratories, the financial and production
Tesources of the Formica Insulation Company have been placed behind this remarkable new process for
decorating radio panels. Elaborate decorations can be produced much more rapidly and more cconomic-
ally than by engraving. Decorations designed by the leading American artists are offered. Tuning scales
may be marked directly on the panel eliminating the standard dial and substituting pointers instead.

reduction in cost is large. Write for prices on complete panels finished in this way in quantity.

Dealers: Home set builders who want the best results want Formica. It
has been for years a highly profitable line for thousands of dealers.

THE FORMICA INSULATION COMPANY
4618 Spring Grove Avenue, Cincinnati, Ohio

1 o o5
e e
Gt e
4 T el il of ey bt it 8 5
i
SALES OFFICES
e e Rl e s
2 S Clekn it TR T
{31 e i

Central Standard Time.

Anhydrous Bakelite Resins
SHEETS _TUBES _RODS

‘Hear the Formica Orches-
traover WLW every Tues-
day evening from 9 to 10
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6

RT C RADIO PRODUCTS

“Always First—Always Best”

RTC “B” Battery
Eliminator

o cbiain the best remuls from 3 radio set
a steady co u'uu wm’n of plate
' Eliminator me

et tube.
i« sl for
voltage of 0 to 101

Taches:

e aize o the wilt 1 Jess than B Baterien: Sz AKIIARIL

Mudel RT-40 “B Battery Eliminator

$35.00

RTC “B” Battery
Eliminator Kit

s kit consists of the following parte: Onc
mmm K131 Eliminator transformic : ane model
R £ model RT70

kit give  be e for difrent prpes
hum from this' Eliminator 10 1 mbled i

Model RT-40K “B”’ Battery Ehmmator Kit

RCT Tube Re-Activator

s several circuits that c:

$20.00

op i set quit
50, undoubtedly one or more

" “Rlament has hecome in-
Resiare this emiting prop

subes run down and i
e did?

Are vour

Tt s et
i Four dm

S %FCQL'"}QLEVLLIL" T ses0
THE RADIO TELEVISION CO.
.VELAND, OHIO

9410 St. Catherine Avenue

Il information on request. Prices F.O.B. Factory.
ONEY BACK IF NOT SATISFIED

T

Radlo Tubes

Al types, guaranteed
$1.50 Each
ACME PRODUCTS CO,,
Dept. 10
Newark, N. 3,

NDENSERS
o
e for Liter
HEATH RADIO & u:lrc-rmc M. co.
t, News

903 Broad St.

vt nd
TPiste Fopes

ramous““ B rransrormers

WADE SGUARE Law
CONDENSER AND biaL

i verier dia, for:

Al siz
ort

g

5t
e llrumﬂmu s b
ur deaier, otherwise 3end Burihise
i and St B S
WADE MFG. 0.

v. oity moanstomer  BENJAM

N
e Eacioto 258 Eapthelrs 5 W Monweal, Gan.

I

et x Featy Biiee e Yo ADIO, NG Staidy +u1 petion ot cach o€ oot
e B e B erior Bt o e Bonk Dev, 55 Pork Biatec b ¥
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the same relation (o the set that the powder
hunter’s he amplification of

s s current from

poly,
Referring to.the
hunter again-eno mai er how hard he might
press the trigger, the gun would be wordhe
less unlcss there were powder in the car-

A FEW “BRUTE FACTS"
How the grid controls this power of the
“B” battery is a very interesting story. We
shall explain it in the casist possible man-
ner. e points we
Statements which Sir Oliver
aptly classified
those things which are found by
the physicist and mathematician
but for which we have, at 4
thorough ex n. In other words, they
e jhet tatt we mm exist, but
o, ot know why shall hbe! all these
brate facts and the reader will simply hay
x truths founded on prn(n:
thearies which are too long and compli-
0 be completely detailed her
Eirslie BRIl ihy aka gierent s atways
flowing through the tube from the_filament
f0 the platc so long a5 the flament is lighted
and the *B” battery connected properly with
s e

current is important, but the most
important point is the fact that the little grid
which is placed between the filament and the
plate has complete control over it rid
may stop the current entircly or allow all
of it to pass. It may even cause more than
mount of current to take the
the “B” battery through the tube
—through' the space between the plate and
the filament—and then-down the filament lead
and back to the negative pole of the battery.

The skeleton view 5t
the elements of 2

As we said above, this is the all-important
characteristic of the tube, this ability of the
S to-cantral s0 sabily the passage of the
current of the high voltage batter:

How this is donc is an interesting process.
1t all depends upon the way the current
asted thonts the e Ordinarily, we think

ent as passing along a wire or some

other metal path.  But, in the fnml analysis

the current passés through a tube just as it

passes along the copper Jeads from the fight

mpany’s mains in the street to the lamps
hich Tight your home.

e will not go into great deta
just how a_current travels, but will simply
say that whenever there is a movement of
current in any direction, there is a flow o
lectrons accompanying ft. That s, thers
a real and_measura m of these little
particles of matter flowing in a definite direc-
tion and at a definite speed through the con-

luctor or in the space through which the
current is passing.
A word of explanation here as to just
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The SAAL
Soft SPEAKER

combines volume with a 'yelvet tone

SAAL Jr.

The same in every respect
a ot Speaier, cxcept it
ncasures 1637 fastesd of FLE
R Al

20

N buying a radio s ou

25

The ing unit of the Saal

i
need no longer choose between vol-
ume and tone quality. You can now
buy aspeaker with both. The Saal Soft
Speaker combines volume with a velvet
tone. And tone quality is what counts
after you have owned a set a while.

The Saal has no blare, no blast, no
metallic ring. It is not a fad. It is a faith-
ful reproducer of radio programs. It is
properly constructed for the accurate
reproduction of sound. Itis not straight-
necked like a trumpet. The neck is
curved like a saxophone, the most me-
lodious of all instruments. From the re-
producmg u.mt to the edge of the bell

the armatare to the diaphragm
a3 a push and pull movement.
The

tm- wlndrhg unk can:
sted and cannot Het
der. 1o asching the
T o the diapeasen
ﬁ.n dcd for  nut. The

Thise:
not be

threads, 200 to the inch, are
finer than a jeweler's standard.

isone taper n, un-
broken enlargement of sound.

SAA|

Soft: Speaker is: of all-metal construction,
and cannot be harmed or “blasted” by
the loudest receiver. It maintains its
tone with any volume. There is noad-
justment knob to complicate tuning.
The Saal Soft Speaker is made to lasta
life-time. Theneck is of aluminum, a porous
and non-vibrant metal with no tinny ring,
The bell is of genuine Bakelite, the most
perfect and most resonant of all radio ma-
terials. There is no wood, no tin, no com-
position. It has nothing to warp,crack, wear
outor deteriorate. It is guaranteed to give
you satisfaction.
appearance the Saal, with its large
black bell, black crackle throat and grace-
ful lines is the aristocrat of horns. Also fur-
nished with a brown bell and gold or silver
stippled throat at $5 extra, Hear it at your
dealer’s

oft
QfSIPIEA KER

VOLUME WITH TONE QUALITY
Manufactured and guaranteed by H. G. SAAL COMPANY, 1800 Montrose Ave., Chicago, Ill,

497
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MAGINE the high quality
1n reception if your radio
batteries were always brand
new! Imagine having radio
batteries thac never need re-

The man who owns a Cooper
A-n-B has just such radio
power at his disposal. Using
the same light socket as an
electric lamp, it supplies, year
inand year out, the exact cur-
rent requirements of any radio

TheCooper A-n-B never wears
out. Itsusefulnessisconstant
—its current precisely the same
whenever you pull the switch

For a 5-tube receiveran entire
evening’s entertainment costs
about five cents for current.
Having a Cooper A-n-B is
just like having radio batteries i
fresh every day.

The COOPER CORPORATION

CINCINNATI, OH!
Founded — 1904

Just like having
Radio Batteries
fresh every day!

Theadsentagsoftbe

aretoo

esting baoklet. May
ve send you a copy?

OOPE

A-nB

Radio Battery Eliminator

Special Library af Information
RADIO PATENTS

TRADE MARKS
JOHN B. BRADY

Patent Lawyer
Ouray Building Washington, D. C.

Cable address:
RADIOPA'

Telephone:
Main 4806

Tnsure your copy reaching you each month
crimenter Publishing Co., 53 Park Place, N.

Subscribe to Radio News—$2.50 a year.
¥
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exactly what these Title clectrons are may
not be amiss.

latest ideas in physics
of course, find this a npumon of what they
already kno\\ but those who are not so well
acasainted Wb these sciences. will need this
explanation to understand the operation of
the_tube.

All matter 13 mmpnsui of electrons and
protons. Just hat the electrons are is hard
to say. Some scientists think that they are
simply small charges of electricity, while
others think that they constitute rhc tast in-

ter carrying an
cither case, all we need

thicity and hat the proton 15 posiive elec-
tricity and that the two of them compose the
matter. Now, as in ordinary elec-
Sicat worle valis charges atiract cach other
and like charges repel. That is, a positive
and o negative pafticle of clectricky wil
rush together with great haste and force
while two positive or two negative particles
WAl i apart with Just s Great enthusiastn
THEORY OF MATTER

All matter is, of course, made up ot atoms
which are, in the last analysis, nothing more
nor less than an orderly array of electrons.
According to the latest view the proton is
at the center of the atom and the electron

olves around it in much the same fashion
25 the moon revolves, around the earih,

H d why.this s sois one of the
brute facts of science spoken
o i T v wEhont
further worry. It m: di

o accustom himself to think-
ing of matte in this way, but time will give
roper conception

" Nevertheless, all matter is composed o
these tiny particles, and thercby hungs he
tale of the vacuum tube’s operati

Now, in 4 metal like copper, al the atoms
are composed of the_same mumber of elec-
trons and protons. But, at the same time,
between them there are a number of loose
electrons not attached to any particular pro-
ton. Ordinarily, all the electrons have their
particular nuclets of protons, or protons and
electrons, around which they revolve and
which they never leave, except under some
extraordinary circumstance. The passage of
clectrical current through a wire may, of
course, be considered an extraoratnary Fap
pening, so far as the electrons are conicerned
D nd they are what we are concerned with.

Now in copper—and this is another of the
brute facts of science—there are some of the
Toose electrons spoken of above. Also, the
passage of a current through copper may
rob some of the nucleii of their electrons
and make them (the clectrons) travel along
in some particalar direction in the wire, de-
pending upon which is the positive P
the wire, or rather to hich ead of the wire
is attached the positive pole of the generator
or_source of current.

In case the material substance has all its
clecirons tied fightly to their nucles, o to
S50k, 30 ke sy not move,them,

we have an insulator instead of a conructor.
The passage of a current along any sub-

w of electrons

5

nothing to do with the passage of the cur-
rent, except contains electrons which

sy’ be Bl disiodged and moved from
plac

e B i sty
for moving electrons for the carriage of cur-
rent, it does not look so preposterous for a
current to flow through a vacuum tube when
we learn that there is a constant stream of
electrons flowing through it

How this necessary stream is created and
Kept up in the vaeuum tabe is another i
teresting point. is -omplished very
| simply by heating mc ﬁ‘amsm until it “boils
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“The Six Point
Pressure Condenser’

LECTRADS

Plays No Favorites

Amplifies both Low and High Tones

OU want more from your loud speaker

than noise, distortion, howls and squeals.
You want pure tones, clear and mellow,
whether high, low or of medium pitch.
You expect faithful reproduction.

Such reproduction is made possible by
resistance coupling amplification. Lower
initial and operating costs, simpler assem-
bly, and superior results make this method
of amplification most popular.
“ELECTRAD” 3-STEP RESISTANCE
COUPLED AMPLIFIER KIT No. 1-C
—A big $6.75 value. Contains the neces-
sary Resistor Couplers, Certified Mica Con-
densers, Condenser Mounting, Certified
Grid Leaks and Resistors. Nothing else
needed except sockets, rheostat and bus bar.

Ask your dealer or write for FREE
Resistance Coupled Amplification Folder

ELECTRAD, Inc.

428 Broadway New York City

Variohms, Audiohms, Lightning Arresters, Lead-Tns and many other
“Electrad” radio. products are on, sale at your dealers. Sent. direct
it he can't supply.

No'outdoor aerial neede

HE “Electrad” Certified Fixed Mica Condenser is a

revelation in accuracy and design. Ingenious, rigid bind-
ing and firm riveting fastens parts securely at Six different
points insuring positive electrical contact. Impervious to tem-
perature and climatic variations. Exerts even pressure upon
the largest possible surface—can’t work loose. Binding strap
and soldering lug in one piece. Accuracy and quietness assured
always. Value guaranteed to remain within 10% of cali-
bration. Standard capacities, 3 types. Licensed under Pat.
No. 1,181,623, May 2, 1916, and applications pending. Price
30c to 75¢ in sealed dust and moisture proof packages.




TUBE

A meney maker for the radio dealer and serv-

6x7%4x5".

b
foot Jamp cord with plug.

Tess bl large and sl tubes.
Meter equip;

“pRICE $12.50

REnCTIVﬂTOR

Don’t Throw Away
Weakened Tubes!

Make O1d Tubes Per-
form Like New and
Keep Reception Good
By Testing and Re-
activating

The guality of recepion sou
ct from your set var)

can now test the lamens

Reactive:

ng Tube

Sterling “Home”
Tube Tester

pait
ity ekt e 1t
et e

PRICE Siis0

Other Sterling Radio Equipment

Pocket Meters
Rheostats

Panel Meters

Battery Chargers

The Sterling Manufacturmg Company

2831-53 Prospect Ave.,

Cleveland, Ohio
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off” the electrons. Here we come again to
the construction of matter from electrons.
Vhen a metal is heated, the scientists have
found that it zl\rox\: off these electrons in
much the same way as water throws off steam
when it is Jvutcd This “boiling” of elec-
trons from an incandescent ﬁ!..\muﬂ makes.
the working of a Yacuum tube po bh:
said above, electrons ha
tive electrical dur"( And of course ﬂuy
will be .mrvu\m[ to anything which has a
positive cl nd further, ull those who
have had lm\])mg to do wi
know that the plates of the vucuum tubes
must, be connecied to

the positive pole of
the hattery a matter of fact, the
“B” battery is used as much to put a posi-

tive charge on the plate

it is to furnish

| the current which is triggered off by the
erid
Alwiye il = oot colanin

Tkt thed v of e befor

gt too Tar away from the subject.  Just
above we told how the passage of current
depended upon the free electrons in the wire

or conductor for its path: Somewhat the
same s the situation with the filament,
clements have an ability to throw o
trons with greater case than others.
that reason_they
| ments. With the smaller type tubes,

instance the 199 and the 299 types, the fila-
ment is made of a special so-called thoriated
wire. This name comes from a certain com-
pound of thorium which will throw off elec-
trons at a very low temperature. With
ordinary tungsten it is necessary to heat the
wire to bright red.

=

GRID ACTION
If we had only a filament and a plate in
a tube, the flow of current n.nw-h it would
constant. That is, the positive plate
oHld bave an uaihtesupied tiction for
the electrons constantly being boiled off the
filament and, there being nothing to stop
them or change the number of them reach.
ing the plate, the current would be alm
Consta rongHUiB O Vot e 3t ok
vary little, if any, in quantity from second
to_ secon
But here, for the uses of radio, we inter-
posc a grid between the plate and the fila-
ment to control the flow of electrons. It
the grid wh Lee DeForest in-
vented which has made radio, as we know It
today, possible, for it is through the use of
rid that enabled to control the
flow of current from the b
accordance with the incoming signal which
wish to receive
ery necessary that we begin to think
the tube merely s a & yalve which
controls. the flow of current from 4
battery in accordance with the incoming Svgr
nal. The battery is the reservoir and the
tube i, the controlling outlet. The incoming

National Airphone Corp.
MANUFACTURERS 07
Somerset—the Ultimate in
Radio Frequency Receivers
18 Hudson Street New York City

THE_IDEAL RADIO
RHEOSTAT
Mid. by Marshall Elctric C:

3255 Lomaat Bock. St Lowis

signal acts as a workman turning the
The explanation of how the gnd is en-
abled to control all this power is simple in

part of it is
and be studied only
ho have a thorough foundation in the
bigher branches of that complicated science.
Licklly, howeter, the mathematica rease
may be put in simple language that anyone
may understand.

i a vacuum tube will

“Lighting Fixtures”
DY TO HANG

(Direct  from Manufacturer)
Compleely wired Iocuiog_siggvare
it redned prices)
Speciai Proposition. 10 Daauy

Eug Frxrone Surr
STATION R ERIE, PA

PRECISION COIL ¢

pecalises i the. manufacture of all type

radio coils

o
| show that the grid is very close to the G-
| loser than the _plate.
G i e s
consideration in figuring out how it controls
the flow of electrons. It is perfect
that the speed of the electron

srease as it approaches the plae
is not so_plain, but it is a brute
seience, angway, and will have &

for granted. 1t is casily seen, however, that
as the clectron approaches the plate, the
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ik
N wo/ata New Low Price

‘The Perfected C-} H’ Rheostat

C-H Radio Potentiometer

i construction to the perfected heo-
0 ohms and only a litle larger than o
e Sl Bentect, smmooth oberecionns
Back tash or sticking. Price $1.00.

si

annot Ioosen snder heat of solderin
iron. Contacts grip both sides of eac)

e prong. and are STLVER plated
o breventcortorion lsses Preferre

£ arequl Buidoes ot 9cnats 30
becase of huge production savings.

Radio Switch

The orsinal wadip suitch. Millons
hole e ;».;:. ‘,,;?.,mm,.
the Und

indication. Guict m.\y operating L.’.,mi',“i.'.’,n" o

atented mechaniem cannot be duplicated. De-

oliage Secite: Mok sths
have buttons m‘“ﬁmk Tike the C-HI but the

name Cutler-Hammer has held
an enviable position in radio.
Consistently from the earliest days has
the C-H trade mark been synonymous
with proper design and unequalled pre-
cision. Radio builders everywhere justly
had faith in these foremost engineers and
millions of their radio parts in the orange
and blue boxes have helped build receiv-
ing sets of quality.

Better Sets at Lower Cost

These millions of sales have brought down
manufacturing costs and today this quality
carries no premium. Demanding the C-H
trade mark now not only insures satis
faction, but provides a saving. Dealers
everywhere are ready to serve you. If
yours has not yet stocked any CH part
you desire, send us his name and we will
see that you are supplied.

Tue CutLER-HamMER MFG. Co.

Member Radio Section, Assocated Manufacturers of
rical Supplies
M'lLWAUKEE AND NEW YORK

The C-H Radioloc
The radi switch that locks wih

mand the orange and biue bo for satisfaction.

CUTLER- HAMMER

—=— Buy Your Radio Parts by Name, ——
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Vital Parts of Leading Radio Sets| -

i no b han he pars i contang” more rue dhan i the
ing manufacturers
y alter gaining a full technical knowledge of their make-up.

Nowhere is the axiom “an arcicle
o world: S il ot surprsing tha lad

accessories for their hookups
and the results they give.

selectivity, tuning ran

radio losses. And, the logical totl of these many worthy features is "Better Radio.

capacity is re

gives a fine appearance to the coll

wrbances, Fous deice
support the

‘SPRING SUSPENDED,
HOCK ABSORBING

ation of this,the choice of Be
‘manufacturers u ey e S Tdio set, bespesk

the oldest manufscturers of electrical good:
er of the set the purest, loudest

Benjamin Cle-Ra-Tone Sockets

Benjamin Cle-Ra-Tone Sockets prevent the
‘mission of ourside vibrations into microph

sl all Jur and shocka. An o
i portable sk, Used by Jeading manuiactarers
and mmmdl‘d bky i entnecs in thi

st popule Hookupe. Ther

s F % ts to deteriorate. Bﬂkdlh is

umin Radio Products, above all others,by the

BENJAMI
Tuned Radio Frequency Transformers
Low Resistance—Low Distributed Capacity

‘Wies are space wound. adjacent cois are parallel, air insulated and

 minimum, induct tained at a high poin of cliciency.

Greater Tuning Range— Greater Selectivity
e cols re very o ot I nductane nd disibured capao o that if deivd chey may

for single control of the
el pritel st dont

ot of ma
cement 10 s only whre the wired o
to reduce capacty coupling 4 minimum. Grecn double sk covering provides high nsulaon and

Low-Loss, Long.ka‘nge Condensers

Suraight liné type. Definite and positive control of
ez i

dvmnmn Bunching of ;uuens on the lover side

of radio se

power of the plate over it will become
areater and greates on account of the near-
£ the electron to the plate. This in-
crease in speed of the electron as it comes
closer to thé¥plate is called its acceleration.
Now, consider the closeness of the grid
the filament and the comparatively large
distance 10, the plate. That 15, the distancs
s extremely large compared to the size of
the electron, (The writer has tried to keep
away from any reference to the size of the
electron because it is so small that there is
o dlear example which can be given in
explanation of it. Just let us say that it is
so small that ,mm “billions of them would
h across the finest needle

de
A\thun’\ucall\? these mites travel very
attaining speed. Of
directly proportional
o their speed. This point may be illustrated
by reference again fo the gun.  The power
of the bullet to penetrate an object is cal-
culated by multiplying the weight of the bal-
let by the speed at which it is traveling.
The same is the case with every moving
thing. This is one of the first laws of

mechanics,  We shall state it again:
ower or energy of any object is
| et T ight of the object multiplied
by half the velocity at which it is traveling.
his law is stated in order that the reader
may get a_clearer idea of how the grid

works. This is done because we commented
in the first few paragraphs on how extreme-
1 coming signal really

The reader might become i
how minute current can control the
great attractive power of the plate for the
electrons if we did not go into this discus-

We have seen what gives the clectrons
their force, This force is controlled by the
amount of positive charge on the plate
the tube and the distance between the fia-
ment and the plate. We have also seen that
the power of the electron increases as it
approaches the plate, and we rave seen bow
the grid js placed as close to lament
t with mechanicil pr()\)lu‘nw in-
olved m the manufacture of the elements
and the electrical properties of the tube.
When the electron is first boiled off the
Silament, it has Tttle preference as to which
way it will go. That is the case when there
1o charge on the plate. I a battery is
connected to the plate so that there is a posi-
tive charge to attract the electrons, they
will, of course, lay their path toward it,
Teediately they are: fres of the Rlament.

consistent

Al Work Davi in
ands o Civss some to us

it il sperter” Dot ke
Shanen e your s 10w T

Brbken or bummea oot to

ed
S S St troe

action i
cHIC)
A

REPAIRED or EXCHBNGEg
2 2!
o o tor

i o iy S5 DA e Chod i s
thom In odss «d to Dy new tib

aier 685 o TS and your ol e
s DEVICES 00,

Now the of tubes specify

ery simple proces:

L]
Centerline

SAVE YOUR TUBES

Dot throw away “dead” radio tubes

relavenate them quickly ot home ‘and wihost
Send 10

258 dddresed_stamped

CvEloRe o il and complete Cirecuons

O E. BUSS RADIO SERVICE

BUILDING A SET?
Fou must e shctats o corrst ahmses
KLOSNER RHEOSTATS
3ade by ploncer mpkers o
i m;f.f‘"ﬂur'.";n‘ ;‘,,“,“"‘

e

1024 Bast 15661 St Rhcostar Spee

Tnsure your copy reaching you onth,
x: 7 Experimenier Publishing Co.,

Subscribe to Raio News—$2.80 a year.
53 Park Place, N.

certain voltages for the plates of their tubes.
his is done so that the pull of the plate
just throws the slightest attraction for the

electrons, so that it is just sufficient—meas-
ured at the surface of the filament—to start

ment wire
the general direction of the plate. We must
constantly keep in mind that tl r of

the plate to attract the electrons is, as the
mathematicians say, a function of the dis-
tance. Simply stated, this means that the
further away from the plate we go, the less
the attraction becomes.

When the clectron is first released it starts

so placed that it intersects the path of the
electrons_before they gain any appreciable
power. Therefore, it takes only the smallest
change in the grid o effect a mighty change
in the current at the pl

The grid, of course, controls the electrons
in the same way that the plate does. The
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<A type for
every need
or preference :
S01-A
S-99 Large Base
S-99 Small Base
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] /[;ou want to get
down to bed-roch on
the tube situation

HIS tube or that tube—a cheap, questionable
product that quickly wears down “B” batter-
ies and gives litele that is worth while in return

ora downright quality product that brings out the best
in your set—its an important question many fans are
asking themselves today.

If you want to quit speculating with radio tubes—if
you want to get down to bed-rock and get all out of
your set that its possible for a tube to get—then install
Sylvanias. Immediately you will notice a big differ-
ence in performance; better tone, greater sensitivity,
more volume, longer life.

There is no compromise in Sylvania performance
because there is no compromise in Sylvania manufac-
ture. There is one standard only—the best it is
humanly possible to produce. Yet the price is no
more than you will pay for any other tube.

ez
A Note to Dealers

9 Sylvania tubes are made by a close-knic
organization that knows, from long years
of experience, the intimate relationship of
quality to profits.  You should, by all

means, get full particulars about the dealer
franchise now.  You are invited to investi-
gate the Company’s responsibility through
any of the commercial agencit Tite or

wire today.

Emporium, Pa,

Sylvania Products Company



_separate
we-lengths j ,um Easily as

cnpaclzv o e .
greater increases at higher wave 1e9g(h, while
knob and pointer revolve at uniform speeds.

iy i Asmndardl2 t0-1 VERN 1AL giving SLF

. Hairline pointer | +C11 ti 10 any*Ordinary condenser.,

o Write for o

Jounins AND DEaLeRs, Deliveie September 10t Ordersfiled
otation as veceived. Catalog copy and cuts ready Augut 15th

WALBERT MANUFACTURING COMPANY
933 Wrightwood Avenue, Chicago, U. S. A.

Tthe JEWELL

Lightning Arrester
has been approved by the underwriters
for indoor and outdoor installations
(No. E-5403) as complying with their
radio code.
“Fach leadin i sl e prcied
Sroberiscontctad ,,,’4 ocatods (ipeian

wfial of five hundred (300) solés

o poten

Tafsilten approved Jewell Lightning
Arrester and avoid possibility of hav-
ing your entire insurance policy ques-
tioned.  Buy from Dealer

Jewell Electrical Instrument Co.
1650 Walnut St., Chicago

Price, $1.10
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small incoming sm\mlx place a small posi-
tive or negative voltage of the grid in ac-
cordance with the 1mnammed voice or musi
This voltage is infinitely small, as we s:
in the beginping, but on account of the pos
tion of grid in connection with the filament
and plate these minute voltages are able to
efict or help the electrons i their path
to the plat

of the grid is just the same
as that of the. plate ositive charge on
the grid will help )In electron stream along

overcoming the resistance offered to it
within the tube and the filament. When the

, it at once repels the electrons
and acts as an effective bar to their passage,
thus shutting off the flow and therewith the
current.

Now we understand that the grid, by be-
coming alternately positive and negative as
the incoming signal becomes alternately posi-
tive and n tive, controls the flow of cur-
fent from the “B batiery because it s much
closer £ the filament than the plate and be-
cause there is a balance between the voltage
on the plate and the construction of the tube.

We shall explain the reason for the vac-
uum. Everyone knows that there is a near-

vacuum in the electric lights we use in our
homes.  Were it not for this exhaustion of
the air in the bulb, the filament would be
ted.  This

he vacuum in the
the filament from

vacuum tube—to keep

second and most mportant reason
is that the molecules of the air, if left
the tube, “auld [mpede G e

clectrons in low from the filament to
the plaie,  The so-calleq “hard? tubes sre
those which have a high degree of exhaus-
fion, that Is, the very last vestige of air pos-

sible has been taken from them so that there
will be the least interference possible offered
to the electrons.

Che degree of vacuum in a tube is very
much higher than in the ordinary electric
lamp. In fact, the exhaustion of the air
and other gases from such tubes is one
the stiffest problems now st i
facturers. They have developed al of
special pumps and other dp'lﬂralu= for. this

se, and there are no end of patents on
The company which contrals the best
pumping apparatus will a position to
put out the best tubes, all other things heing
equal.

t month we explained the “character-
istic curve” of a vacuum tube. In order to
tie that explanation up with this one, it will

ly be necessary to say that the character-
istic curve is nothing more nor less than the
Bertillon measurement of the particular tube
for which the curve is drawn. The curve is
simply the engineer's method of telling on
paper what the tube will do. From the char-
acteristic we can obtain the proper plate
voltage fo use on it the amplification factor
—or the calibre of the tube:
interesti extremely

important
concerning what the tube will do when it

is hooked up to a radio set.

Radio Wrinkles
(Continued from page 455) :

varying the intensity of the outpnt of the

receiver. aratus here described may
be applied 10 any set, as it is placed across
the phone terminals or connected to a plug
that s inserted in the phone j;

Tus abparius necicd for this - control
can he found in nearly every junk box.
There are necded  resistance, which may
be varied from ofms, two
single-ircit jacls, and a mounting panel
or small box. The parts are connected as
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Unconditionally Guaranteed

ORDARSON

AMPLIFYING TRANSFORMERS
Standard on the majority of quality sels

KE:N=N E.Bay

The Royalty @ OF Radio
formers and our engineers are constantly

running comparative tests on them. The

fact that we continue to use Thordarson’s exclusively, in ever in-
simply means that we believe that it is the best
im

Thordarsons are

Absolutely Uniform!
They always match up perfectly

“We are cranks on audio-frequency trans-

creasing numbers,
available at this

One reason that leading builders of fine sets ments. For the benefit of others we therefore

use more Thordarsons than all competitive

transformers combined is because Thordar-

sons run absolutely alike, absolutely uniform:
ways “match up’” perfectly.

Daily we hear from fans who paid high prices

for musically named, fancy-looking trans|
s only to discover that their old stand-bys—

‘Thordarsons—were the real musical instru-

repeat “when better transformers can be
bought they will be Thordarsons.”

Few, if any, transformers actually cost as
much to make as Thordarsons. Why, then,
pay more? Follow the lead of the leaders—
build or replace with Thordarsons. Any store
can supply you. If dealer is sold out, order
from us.

Thordarson Types and Prices

Thordarson Super Audio Fre-
quency Transformers, sub-
panel or top mounting types:
2:1, $5; 3%-1, $4; 6:1, $4.50.

The Thordarson INTERSTAGE

Power Awplifying Transformer,
s of POWER

Provides tw
amplification wh
) circuit between

& trans
reSequired,
uality of the reception

repays you.  Only
ho builds a transtormer
of this type. Facl

Thordarson Power Amplify-
ing Transformers give be
results when preceded by two
stages using 3%4-1 Thordar-
son A. F. Transformers. Pair
$13.

Thordarson AUTOFORMER

Al Frequency Amplifier, ame
'\ﬁ(\ clearly the lowest not

formers are $5.00 eac)

Write for latest Thordarson bulletins on amplification.
Thordarson Dealers Everywhere.

[THORDARSON ELECTRIC

Transtormey speci
ST EXCL

'WORLDS OLDEST AND LARGE:
Chic.

UFACTURING CO.

s stnce 1657
‘TRANSFORMER MAKERS

icago, USA.

CH o
KuerMBn.'rmd
any others

SUB-PANEL MOUNTING
THORDARSONS ON SALE

mit 2 nester assemby, the shorten
h ng

upply, order from us.

Super-Het Builders

Take no others,




SUCCESSFUL

RADIO ADVERTISING

HE difference which makes your radio product

better than another is technical. Yet an ad-
vertisement which confines itself to statement of
the technicality cannot yield sales. Nor can an ad-
vertisement which ignores the technical difference.

‘The radio advertising which we prepare is success-
ful for two reasons:

We know Radio, and therefore understand
our clients’ radio products.

We know Aduertsing, and consequently
are able to interpret into impressionable
Ianguage, the technical individualities of
the radio products about which we write.

If you are interested in finding out how much
‘more effective your advertising can be made when
itis prepared by an advertising agency which s able
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shown in the skeich. Such a control as
this may be used as a remote control for

volume, as a long lead may be run to
hechbntiel p:u\el, “Whish may be close t

.

e loud g Tu this feay e il ok
e necessary to make several trips b

Extéhdinz the
Broadcast Range -

(o from g 40}

198 meters, we may be able to go only to,

7, 220 meters, or even 240 meters. How
fow we shall be able to tune depends upon
how closely the antenna is coupled to_the
s o the other capacities

to appreciate your product technically, we invite
your correspondence,

g in the circuit, and whether or not

d\e mm\cmncc of the coil changes with the

advertisement s divedted 1 g
5

reputable, established manufacturers

illustrated graphically in Fig. 1
Ths vertical black column on the left indi-
- cates the range of wave-length obtainable

Without ‘connecting the antenna and ground

he ima il. This range is 550 to
KIRTLAND-ENGEL COMPANY 215 St Wik e foma gt
ADVERTISING are connected, the wave-length range is low.
5 TS, is makes it
S SIha f s (e | e e i

EsTABLISHED 1913

h Michi , Chi although we can reach the shorter on
sdo Mo plicon boulenind Chicano This is indicated by the middle black column
in Fig.

When we add a sufficient number of turns
{o the secondary cail to make up for this
loss of inductance, th gt is raised
. 550 16,240 meters. We are qow e to
tune to the upper wave-lengt
but are not now able fo tune to gl
ones.

reason for this is that the coupling
of the antenna circuit to the secondary low-
s the ippee limit more than it dowers Ui
lower limit, whereas the addition of the

nearly the same extent. This is indicated
Absolutely pro- by the right-hand vertical column in Fig,

tects your build- INDUCTANCE VS. FREQUENCY CHANGES
ing from light-

Fits any pitch
of roof.

When a coil has considerable cnpacuv as

ning. is the case with mult
Eliminates un- ductance changes as the fredtiency
length) changes

Lastsalife
time. meters, the. md_uclzl e does
preciably, but it is ik

sightly aerial.

. > T— rapidly as the wave-length is made shorter

No wind resist- Will not blow and_ shorter. This will add to our diffi-

ance. o | culties in getting down to the low wave-
| lengths.

Now let us consider what difficulties we
. shall meet when we try to get down to 15
Price §2.00 | meters. The total range of 600
sepresets 3 wave lengih rato of 6007150 or
4o 1. As xplained above, (s
Ak your deser to insal your aerial with these new Standard Acrial Bases. Gt SR A aoacl I G

e best and the cheapest at the same tis e

STANDARD AERIAL BASE C0., 227 W. 2nd St, POMONA, CALIF. | o Bk cévm,t'f{ﬁ;‘;‘,‘,‘i"i;j,:f:ﬁ

| there are many sets on the market which

Pat. Pend.

358
o
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The Rectigon re-
charges BOTH
“A” and “B” bat-
teries easily and
quickly. There’s
nomussor fuss; no
acids or chemicals
to bother with—
No moving

parts, and

No storage-battery
radio is complete
without a

RECTIGON!

Westinghouse
Rectigon Battery Charger

WESTINGHOUSE ELECTRIC & MFG. COMPANY
South Bend, Indiana




MONTGOMERY WARD & CO.
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Ward's Radio sets.
Our 53 year old Policy
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i merthanaise under's Golien Rule
ey o can iy SEectotels mos
the ‘quatity of =m,mm. Shown in
this Radio Catalog:

¥ copy of

Address Dept. 2-R
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EROVOX

is accurate because

The AEROVOX process insures
electrical contact with the entire
surface of end plates. This pre-

Other makes de-

vince yourself by trying i
IMPREGNATION with our se-

Endorsed N
Kaiter Peptlaiicience, sas. Pretbssor
Wheelerof Yale. Approved and used by
Made in all capacities. Write for partic-
ulars of compiete line including Resisto:
Jormers, Rheostats, and_ Grid Leoks.
Chicago Offce
53 W. Jackson Boulevard

AEROVOX WIRELESS CORP.
493 Broome St., New York City
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canriot cover it. The secret of the prob-
lem lies in employing loose coupling be-
tween the primary and secondary, and in
using coils with low distributed capacity.

€“two cases are compared in the table

Ware Capacity
ength Ratio

S Required
3:1 9:1
4:1 16:1

On account of the high capacity ratio re-
quired to cover the 600-150 range, it will
hardly be possible to cover the rang with
the 0005 microfarad condenser w
usedin making the measurements given in
the first table. This condenser has a maxi-
i of S0 30d we cannot count on a mini-
mum lower than about 25 micromicrofar.
because of the wiring, ctc, Furthermore
is not well to use the condenser at the vei
it is very incfficient at
istance of 3 condenser
increases to very high values at the low
dial settings.
The capacity ratio was, thercfore, 500/25
r 20 t s very interesting to note
that although we require a capacity ratio
to cover the 600-200 meter range,
ml i v fiave “condensers having
apacity ratios of 20 to 1, still many have
0t beca able . coxer.Mhe ranas completely
It is quite a mystery to the writer why this
has been so diffcult. He has constructed
adio receivers, and has not had any
diiculty at all in covering the toal broad.
casting range.
But to take care of the range of 600-150
meters we should have to keep things in

a_range 600-150, requiring a capacity ratio
, which is about twice the 9-to-1

his

acity ratio is not obtaingble
e el condensers 001
microfarad condenser may fill the bill, s
orer, for s e be Counted.aa Wilisve s
capacity ratio of at least 40 to 1. Thus, a
Cadiasee. liayiok & maziggum of 1000 mi.
cromicrofarads and a_minimum of 25, wi
have a capacity ratio o 5% or 400 1.
There will be diffcltles involyed ke
however, which will make it necessary to
other means of extending the range.

1l maia’ difficdl(h il it et cotln
tion of stations which will be found on the

sharply, as everyone knows who has tried
to_tune with large condensers.
We come to the end of our journ

here-
fore,

conclusion that the
difficulty can be
satisfactorily overcome is by the use of
tapped coils in the tuned circuits. A very
good example of this will be found in_the
three-range receiver described in the July
issue of RADIO NEWS. course, it is n
entirely necessary to use three ranges. Two
1 atisfactory for most
Tots B the acvedtage of sputating ol
the stations a3 much as nncuf\h!e is, of
he elimination of crowding
" Mlith figeautty wil bave t9bE xnrcised
in keeping down the number of switches

and controls.  But diffculties such as this
will be overcome, for there is sca

arcely
fuiog for whiclla sgitable ‘switch canik

be designed.

Book Review

W/W/////////////

5o
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andy Binder for your RADIO NEWS.

o Temoved at will.Prie S5, Experimentor P Cor

oldg and,pressrves six. fasues, cach of which can be
.+ Inc. Book Dept., 3 Park Place, N. Y.
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Re*Creation — the triumph of genius
Re*creatiox could not come in a day. Nor in a year.
Mere mechanical skill could not produce it. Just as no
wonderful painting can be turned out by any machine.
For re*creation i hing intangi btle.

or is
RE * CREATOR Mechanics and acoustics enter in, but artistic genius,
336 itself, must guide the creation of an instrument capable
of re¥creating the tonal arts of the world, That instru-
ment must be in intimate sympathy with every expres-

sion of music and voice.

Rola is the one Re*creator. And once you hear it,
you too will say: “Here is a truly marvelous thing.
Now I can get all T have longed for from the miracle of
radio.” The Rola Company, 4250 Hollis Street, Oak-
land, California. Marketed nationally through Baker-
Smith, Inc. Head offices, Call Building, San Francisco.
Branch offices in principal cities.
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A Set Is As Good As Its Dials

The Eynur Vernier Con

ol B accurate 1o '3

hair's._breadth.

i posiively o backlash
= Tost motio

PRICE

O BACKLASH is possible in
the new Fynur Vernier Con-
trol, There are no gears to mesh,
so there can be o lost motion, and
the movement is always smooth and
rec.
1f you want the utmost accuracy
in reception, and unless you have it
you cannot expect the best results
from your set, use Fynur dials.
They'll give you perfect selectivity
and a greater and more lasting sat-
isfaction than any other dial on the
market. Simple in_construction
(can be mounted without dissemb-
ling), beautiful in appearance,
(black or mahoganite Bakelite). If
vour dealer cannot supply you,
write us.
Your set can be no better than
its dials, so have the best set by hav-
ing the best dials.

AUGUST GOERTZ & CO., Inc.
270-286 Morris Ave., Newarl, N. J.

SET \{chrz\cuxu? will find that
prove the appearance as
their products. In-

VERNIER
CONTROL

tuned

to any Stube
market.

IT DOBS THREE THING!

5
3. Reduces static and

nomenal results equal or superior

Write at once for free information on this outstanding sensation,

Chas. A. Branston, .

Hetorus—the Final Achievement!

and improved type of tuned R. F.
transformer with isolated field coils.

Tnereases sel(t\m!) for_precise tuning.
Tmproves tone and volume of distant stations.
interference to a minimum.

position or angle.

Whether you give your pre:

the

817 Main St., Buffalo, N.Y.

Prices

For You

Boys and Young Men—You can earn dandy prizes and liberal
commissions by selling and delivering our popular magazines

your experience or money is necessary. We
Furnish all mpplus ‘and tell you just how to start. Write fo-day.

E,J. FOLEY, Department RN-10,
‘Experimenter Publishing Company, 3 Park Place, New York City
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Navy. Buckram cover, 7 x 10 inches, 895
pages, illustrated. The sixth revised edi-
tion, published by the United States Naval

Institute, Annapolis, Md., is dated 1924,
Althoygh this book is not generally well known,
nere oo remont iy it S ol e o
Contains. as complete a description of radi theory
Sadent, experimenter. or

Stperiion
Svolded, excepting in the hrst few Chapiers, where
i Slear” andom ion of general clec-
Hrical principtes s

i Sxceptionally “fne. chapter of the book is
devoted 15" description of the. methods used in
aling._the ‘many nd_ varied” measurements. re:
e Tadly pracice 5

e thke ‘great pleasure in recommending this
book to our reader =

THE RADIO GUNNER. Stff paper

r, 5 x 754 inches, 318 pages, illustrated,

Pubtishet by Hnugl\mn Mkt Co, 2 Park
Sy ce &

B

shiliren have difieully in believing,
e adio Gunmer” thouglh o war
e e
s, the suthor"being. content with naval arma
ment as we know it today.
The' story concerns the hoyhood riendsbip of
Evas Mediter-

Standards, and then goes o
inihe Asores, where he suggests pians im atagke
ing submarines, using the radio comp
LR B S
Wanders through the pages.

e ook s wrlen o ' stvle that s not g
erally characteritic of authoraof oys' bo

ould

they” .nmm Sggest 1o
‘opinions. a_wholes

hat are perormed indi cidua

mes e T
Pettammed 5y the. ma who, Toas.the. mubmarin
Shasers,” torpedo-tont fesizoyers, sconty "and
Crufiers that have parts ager As
e s ST L e
ity hor "Bovs, 'the. men. mio

Svell being of the Government get the usual reward
that is the villain's i

ccommend this story to ‘anyon

place it in th: b eal bos

G S B

RADIO YEAR BOOK.
1925.

Second Tdition,
Dver (TN er ot copers
30 francs. (25
before _publication.)
Edited and published by Etienne Chiron,
40 re de Seine, Paris, Trance
Foar Dok, phich is publighed in
French, 3¢ undoubtediy the - bigges
ook published. ~ The second edition,
have over 1,000 pages ‘aud will
dresses of il the frms manufact
O
tion. of every country, a ‘\mm.my of
in five Janguages, usciul
cral information wseful 1ot
mercial operators. ~The vari s of ships' and
Tand. saglons. are_also. published Wil the Tt
A e Semateur sadio clube, o fenture which shoutd
brove useful fo the amateurs.

RADIO MANUEL. Orrin E. Dunlap,
Jr., Radio Editor of the New York Times,
Hml cloth cover, 514x7% inches, 267

iagrams and mmumons Pub-
Tohed by Houghton & Mifiin Park

interesting

uniap first hits some of the high spots
in the History of radio’s development and then in
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The Newest and Best Thing In. Radio
Utmost Simplicity!

=== NO-DIAL

5 Tube Receiver

Brings them in Using Storage or Dry Batteries

Years ahead of other radio receivers by its patented design—
but already hailed by scores of happy users as the ideal radio
set for every home—this great achievement of design and work-
manship is now available to you/ Think of a receiver without
dials—so simple that any child can operate it; fool-proof—
trouble-proof; That's NO-DIAL, the newest thing in radio:

Features You Have Waited for

Greatest Simplicity without sacrifice of other de- Tone Quality — powerful yet silky - smooth
sirable features has been attained by NO-DIAL throughout the entire musical scale—is due to the
engineers through the most careful correlation of superior design and workmanship of NO-DIAL'S

audio frequency transformers. High and low
notes of voice and any musical instrument are re-
produced with life-like fidelity. NO-DIAL does
not re-radiate,

all parts. Adjustments which the listener, him-
self, in ordinary sets must make are in NO-DIAL
completed at the factory.

Better Tuning is made possible because the con-

& e Cabinets of NO-DIAL Receivers are of spun
densers are permanently kept in step. The cover . gy minym finished in mahogany brown crystal-
of NO-DIAL is rotated, bringing in station after jine matching the most beautiful loud speakers
station loud and clear, far and near. That is all  and harmonizing with distinctive furniture in any
the listener need do— even filament control is home. Since NO-DIAL has no dials it needs no
automatic. pane} consequently it is compact and damage-

o : roof
No Log Book Necessary! The entire edge of the
cover is a Station Register, on whose ample sur- Ci;_cukh nlkthe five-tube NO-DIAL is the latest and newest
- 2 3 e _  radio hook-up, a most remarkably efficient combination of
face dozens of call letters, wave length and sta- 0y [800P 5 most remariably effcient oo

tion names can be written in either ink or pencil,

Sensitivity of NO-DIAL is equal to that of high-

est priced receiver. In many tests it has received [ o OUR L

stations from coast-to-coast with loud speaker ag;,ﬁ;’,“,ij;'::‘s e taven

volume and fine tonal quality. Tube for tube, it | material, and will promptly re-
s 2 S place any receiver which in

recognizes no superior. our judgment is defective, or

refund the purchase price.

We Stand for Conservative Statements in Radio Advertising

No-Dial is licensed under Blackmore patents and patents S
pending Hogan patent No. 1,014,002, /. v(l &

The OHIO STAMPING & /&0
ENGINEERING GOMPANY Ve

DAYTON, OHIO, U. S. A. B

\

without crowding. Stations always come in at USE THE COUPON IF YOUR DEALER //
A o S NOT SHOW YOU NO.DIAL
the same places where you locate and mark them. et S0 Ll s

N /
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A Radio Cabinet of Beauty and
Elegance Direct to You at Lowest Cost

Lid splined both ends to prevent warping.
Nickeled piano hinge.

Nickeled lid suppor of artistic design,
Anti-vibrationcushion feet (nat visble

08 1id_moulded o match bottom.
i carton.

dges
Shipped securely packed in siron
Prompt shipment. g,

i
atih
i
ST or 10 In. deen
10
10

Tio
it

HWITH

onm—n o:COD
% of price is

S i wen

Prices

Hickory, N.

Free Catalogue.

Ivey Loud-Speaker In Cabinet Form At a Reasonable Price

We,ave at lat perfected o Reproducer that  should mean something o you, SOLID BLACK
o EF) WALNT" EABINE dighiy otihed
V.2 We

wagant claims, bat ou PRICE 5150
iy bk

during three years
SEND FOR FREE CATALOGU

D
THE SOUTHERN TOY CO.,
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a clear and non-technical style explains the theory
of cther waves and their propagation.  Explana:
tions of dhe Tunctions o difere

cast. A dictionary of radio terms concludes the
k.

Mr. Dunlap’s experience in _radi

mend this radio. manual.

40 Non-Technical
Radio Articles

the Tayman
radio from the ‘mon-

SCIENCE & INVENTION, which can
bebought at any
Jargest Cand. most interesting

30 good that many RA
buy it solely for this feature.

NEWS readers

Interesting Radio Articles
to Appear in the October

ssue of
. “Science and Invention™
| Hing to the Radio Builder, Pue 11
By "Leon L. Adsiman, Asso. 1. R
Supsrpower——is 1t Herg T Sin
s iac U egrans oF

Goasestng Tuise 1o e W

By Herbert E. Hayden.

What Is the Radio
Dealer to Do?

"THAT isa quesion thousands o radio dealers,—real business men, allover the

towonder,

i he
Ludwig Homr s alvays [c]ulx:dulcrs umhm s yery keenly,
becatise our ey Sy to bontess ok oo

. for
Be gulded by the past pesiormmames
wT;dwed,u’nndth;dm:rmmc thelines e % e
ucwig Hommel & Company carries only lines that are quick moving, that ave
ceputable factories behind them, and that will make mmz“mwy for the dealer
any item o' which he will lse mony becase of factory cummping. prie drop of

of the manufacturers and jobbers. That 15

obolescer
Te'ls to the advantage of gyery dealer to tie up with Hommel. Our llustrated
catalogue 366 S 15 free. or it

whoLesaLe. excLusivey

929 PENN AVENUE ——Z |37 — PITTSBURGH, PA.

Boys and Young Men—You can earn dandy prizes and lib-
eral cor ons by selling and delivering our popular

* mmissio
FLZ@S rmsezincs in vour spare time xperience or money s
necess: We furnish all supplies and tell you just how to

Start. Write to-day.

E. J. FOLEY, Department RN—10,
EXPERIMENTER PUBLISHING company
53 PARK PLACE EW YORK CITY

b 5 The Radio Constructor—How to Build a
Dept. N.  Hickory, North Carolina Low-Powered C. W. and Phone Trans-
=1 By A. P. Peck, Assoc. L. R. E.
Radio T ey May Be
'

LT R S

as written at the Great

Lakes station today. when a mess

flashed from apparatus on a navy airplane
to Prof. C. M. Jansky in the tment of
electrical enginéering at the University of

Minnesota, who replied to it.

Officers’ in charge of the experiments
said its success marked a new radio triumph,
in that it is the first time such a message has
been sent on a machine which works without
a generator and simply on dry batterics.

They pointed out that ¢

s

he old fotim of machine messages might be
e el plane was in the air and
while its pr(vp(‘”cr furnished the power for a
generator, while now an operator may send

strument, announced that he will take such

the polar expedition into.the Arctic regions
with Daniel MacMillan

Jollowing letter <was printed subse-
qwmlv in the “Times”:
the Editor of The New York Times
e writer_notes with interest the article
in this morning’s Times entitled “Dry Bat-
tery Radio Works on Airplane.” af
ment s wale that s s a new radio
e first time that such
b n M on a machine which
works wmmm 3 wrceratoriand simply on
dry battes
Permit the writer to state that as far
back as 1905 he was manufacturing a dry
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Important Facts
about Beldenamel
Aerial Wire

It is endorsed by leading
radio engirnieers as the most
efficient type of outdoor
aeri

surfaceto

Cx

3
Don’t cheat your radio set!
—use a Beldenamel Aerial

HE volume and range of your radio set de-

pends largely upon the condition of your
aerial. An ordinary bare copper aerial wire soon
corrodes, due to the smoke and fumes in the
atmosphere, and its resistance increases rapidly.
When this happens, less energy is transmitted to
your detector and you lose volume and ‘range.
It cheats your set!
A Beldenamel Aerial is coated with many layers
of baked Beldenamel, which protects the copper
surface from corrosion, and the aerial resistance
does not increase. A Beldenamel Aerial insures

It
radio-frequency oscillations.

It is not a trick aerial, but a
real, scientific development.
It is furnished in 100 and
150 foot lengths to provide
sufficient length for lead-in
without joint.

range and volume, year in and year
out. It lasts indefinitely!

Mail the Coupon
for Free Illustrated
Booklet

513
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There’s a Position
for YOU in RADIO

'HE Radio Industry today holds forth
more and better opportunities t] than
ever before. Radio operating and manu-
facturing companies are constantly em-
ploying new radio operators, mechanics,
assemblers, testers, repairmen and de-
signers. Truly, this is a radio era.

Gupidms e Are you neglecting these opportunities?
Signor Mmo,.-“h
EHonorarsCha

oot

Start to prepare now for an interesting
and profitable career in radio. The in-
struction offered by the Radio Institute
of America has in the last sixteen years
enabled 7,000 graduates to obtain lucra-
tive positions in radio. A competent
stafl gives special attention to the require-
‘ments of each student.

Our Home Study Department permits
those who cannot attend classes to study
radio at home in spare time. Check the
course in which you are most interested
and mail the coupon to the

RADIO INSTITUTE OF AMERICA

Formerly Marconi Institute Established in 1909

324 Broadway New York City

s §‘ n.m;'ihn“
it

ERE
RADIO INSTITUTE OF AMERICA, 324 Broadway, New York Cicy.

N

T am interested in the complete course, including code Instruction, which
L e e Pt b

v,,,,.,,,

”4

“B BATTE RI ES

A dependable battery that will solve your “B”

60 . e R0
. b,
ke ouri e b Storad products or
write direct for literat
Dininet ey ot e

Made in three sizes
01

Made in

43484500 Milleamp, Hr. Cap.—48 volts.

524—4500 Milleamp. Hr. Cap.—24 volts,

THE CLEVELAND ENGINEERING LABORATORIES CO.
2138 Superior Viaduct, N. W., Cleveland, Ohio

N
N

Get a Handy Binder for your RADIO NEWS. Holds and pre-
serves six issues, each of which can be inserted or removed at will.
Price 65c.

Experimenter Pub. Co., Inc., Book Dept., 53 Park Place, New York
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battery set using a one-inch spark coil and
six dry batter and that amateurs m those

ays were Suceassful in.transmitting  irom
three to fifty miles with this set.

There_ \m: _even a case of an amateur on
the Pace Coast transmitting ety miles
with such a scl

This, as you will note, took place exactly

twenty years ago.
H., GERNSBACK,
Editor Rapio NEws.

The Times Flies

(Continued from page 425)

ation his first neutrodyne and spent a profit-
able evening neutralizing the condensers, he
began to take a real interest in radio. By
the middle of the following weck he

phase angle of the
wnilfse and cirrentiwitn the town's chick
radio_engineer:

Before the third of the radio_ supplements

had come out, Micky was writing the most
weird and imaginative stuff the town had
ever seen.
Then the Old Man began to take an_ in-
terest in radio other than as a circulation-
getter,  Hle began to_ imagine himself as
theffeclon of the desties ol 3 great broads
cast station. The action was no sooner
ken Inihis mind than it Was put into, prac.
tice. There was a more or less indigent
radio_merchant in the town who had,
the craze first started, erected a station.
ome months since it had lapsed into desue:
tude because the broadcast studio’s staff
found it necessary e em e

A few inquiries e promise of
B e v of e
roll money put another hali-kilowatt,
station on the air as the etherial
yoice of the Holden Times—The best paper
of Vest," according to its own admis-

pa;

sion.

Now it is a stz
that man has a
in which he has money invested.

dard trait of human nature
eat failing for those things
And the

Sicinger was il e el As
soon as the opening ogram  was
ready and the m\\munmmun P published in
i Sealladirin, B carre 161 Toxy with an

order for a good radio set. Izzy took him
at his word and built the best super-hetero-
dyne that could be made, He put three
led ampliicaton at
the at end of theiset aud 4 couple of stages
of radio frequency on the starboard side of
the first detector.
It was a good set, only it was so sharp
i tuning that the Old Man ruined his tem-
d almost sent his wife into a nervous
Breakcdown before he was ‘able o hear Even

8

started on the road to bugdom, he
was entirely helpless in combating the bacil-
lus. Gradually he became more and more
addicted until, as the station became of some
consequence, it soon reached a more im-
portant place in m, ind—sad the
of his employe orce—than anything
else, even mclmlmg The featirt ‘section of
the ' Sunda

Vc took more interest in radio_it
behooved the editors of the
r to look to their copy.

more
As_the Old Man grew to
the intricacies of the art he
a_great deal of the stuff they
d- been printing before. This cut greatly
into the radio editors’ loafing time. They
found themselves face to face with the neces-
sity of working a great deal harder.
Wing e ik monsecs - hovin ol




Radio News for October, 1925 515

—ammmeE

CrosleySuperTrirdynSpecial
Crosley Musicone *175¢

Better Results from 3 Tubes

Than from 5

Sounds improbable doesn’t it? But
it is a scientific truth, first demon-
strated in the Crosley laboratories and
then confirmed by the performance of
thousands of Trirdyns the country

ov

Tploping bt S'eubes, the Crialey
Super-Trirdyn consistently equals,
and in fact surpasses, the more costly
5 tube sets in performance.

These astonishing results are simple
to explain. Instead of passing the in-
coming signal once through cach of 5
tubes, Crosley design passes it through
two of the three tubes several times,
each time building up its strength and
adding to its volume.

Even the technical
sce the advantages
of complexity; fewer dials to adjust;
sharper accuracy in selecting stations;
greater clarity; greater volume.

Yet that is not all. implicity of
design and fewer parts make manufac-

uninitiated can
mplicity instead

turing costs lower and bring about a
lower cost to you. combined
with the economies of gigantic produc-
tion, makes the Super-Trirdyn the
lowsst priced quality radio ever of-
. For Crosley is the world’s
lugest builder of radio sets—owning
and operating parts factories, cabinet
woodworking and assembly plants.

Listen to a Crosley Super-Trirdyn
under the most exacting conditions.
Make an unbiased comparison wit
the most costly receiver you hiave ever
heard. Forget the radical difference
in price.

Then will you understand why the
Crosley Super-Trirdyn represents a
genuine achievement in radio perform-
ance and value which all America was
quick to recognize and reward with
increasing sales.

Write for attractive illustrated cat-
alogue. Authorized sales and service
stations everywhere.

Better—Costs Less

RADIO

THE CROSLEY RADIO CORPORATION - CINCINNATI, OHIO

Super-Trirdyn

DeLuxe Combination

Siper Trirdan DeLuxe $60.00
Mausicone De Lix
Console Table

Complete

B et No. i
oreed o 4055 0 3000 withe
e

orles owns and operates W T,
et Temots ‘ool super b
broudeaiting sttion.
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The New Line of S-M Super Parts

Siver - Plated SM 210 ana 211
Straight - Line- matched and
Wavelength Con.  charted ln;(xm:ﬂx.

ate transiormer
with Bakelite case,
Supptied n sts of
w5 210's and one

T Bach 3606 73%. Each.

116 S. Wabash Avenue
SilverMarshall " ol i
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they found that larger and larger expense
accounts for parts, labor and what-not would
pass unquestioned. The result of the Skip-
per's interest, on the whole, was simply about
four wights of extra work for the bovs an

S el L L
| sorely mcdcd

After the first spurt, other things grad-
it R pay a little less

attention to radio and so only the four nights

work a week were necessary—no more.
Few of his demands on them could not be
fulfilled.

Perludlcall», he desired a new set which
had to be the ne plus ultra in radio, but
xhtrc were always new circuits which could
be relied upon to saisty bim,  Butperiod
of great czlm, as they say, simply forbod
a ual intensity, and it cennml\'
worked olll m ‘h: case of t]w Old \lan One
bright Friday as he wa: ng the pages
for the feature section Iur thL ';unda‘« pup
(which was_printed on Thursday) he con-
ceived a_brilliant idea of having the radio
editors find something which \vnuk rnish
a good column for ﬂ)t Monday edi

Now as all good editors Lnnw, the l\lu
day morning edition is the bane of editorial
existence. Il the courts and business houses.
are closed—and these are the chief sources
of news—and it invariably seems that peo-
pk generally are better behaved on the

ord’s Day than during the remainder of
lh: week.  Also, since the !'m)puu\ coun-
tries worship the same deity likewise
cease their discussions on such weighty mat-

s as Labor (;ov:mmtnt and the interna-

nal debt. This leaves quite a hole on
vhe front page. The Old Man, knowing ll
t00 well, decided that it would

!ue night's sleep if he could rest confider m

that the Radio Department would. furmish at

least one cuhmm of stuff for the Mmuh\
‘ Edm(m regularly,
The Old \Lu\ gave orders and expected

|

OU can easily earn all the money you want
by becoming a member of our Young Men's
Sales Association. It's easy. Simply sell and
deliver our four popular magazines—Radis News,
Science and Invention, The Experimenter, and
Motor Camper & Tourist—in your neighborhood.

There are many boys just like you who are turning
their spare time into cash by taking advantage of
this pleasant way of making money. You can do
the same. No experience or money is necessary.
There is no obligation.

Take your pencil now and fill in your name and
address on the coupon below. Then mail it to-day.
It will bring you everything you need to start mak-
ing money and earning dandy prizes right away.

Use Scissors H

‘ ' We Will Pay You Liberal Com-
B O -l S M missions and Award Dandy Prizes

—For Your Spare Time.

Thomas Lathrop of Mich-
igan, one of the many

four popular magazines.

FOLEY, Deparimens R10,

rimenter Publis

Blace, New York Gty
§ would Tk o make money

member of your Young Men

s’ Association,

Name .

Address ...

citv....

. State

and earn prizes. Please tell me how T can do 50 and become a

=] | them to be carried out. Therefore, Micky
found it necessary to_ visit Henri's every
Sunday. Henris, be it known, sold some
ea-cups which gave Micky the in-
ol e o icas b et
repeated to Izzy, who just as promptly sup-
plied the technical details to make the
scheme plausible and interesting reading to
the radio fan.

ot Moy mbies tihe acder wis
given, the front page column told of a new
method for catching all the bootleggers in
one week, by using a radio beam direction
finding device. The next week the column

ol Haw Saelpicid be wsai & Habion the

work of doing the family wash. From that

time on the syndicates began to ask for

reproduction rights of the front page i

which appeared regularly on Mon-
day morning.

Then the Old Man had the grand idea.
Ever since he had been the owner and man-
aging editor of the Times he had been
Gurrying on @ cather unsuccessful fight with
the Argus, published in e, the town
e S e
Argus in_its own town, but thus far his
best circulation efforts there had been fruit-
less. The chief difficulty was a_matter of
transportation, for although both Holden and
Hyautsvlle were prosperous ltle cities, they

id not yet been able to agree on the terms
of joint “responsibility in the building of a
bri Bl 2t ferry vice
was the only direct Tink. " This slow method

f carrying papers, and the nec
a couple of extra handlings took minutes out
of the Times and seconds count in selling
papers.

Considering the imagination Tzzy and
Micky had shown in the other exploits they
)m(( attempted, the Old Man was perfectly

stified in believing they could carry an-

\nﬂvtr one through successfully. So when
he got the grand idea of beating the Argus
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Continuous, unfailing “A” Power
—in a single compact unit.« that
automatically replenishes itself

E new Gould Unipower asks for
a place in your set on this basis
that it will contribute more than

anything else to the convenience, perfec-
tion and economy of operating your set—
that it will give you the most that your
‘money can buy—that it will bas
battery failure, the most frequent cause
of poor radio reception.

Here are the facts about Unipower.

A new kind of “A4”
power

Unipower is a si
power unit that
cabinets. It takes the place of dry *
batteries o of separate storage battery
and charging units.

ingle compact “A”
ide most rad

Unipower is quickly and easily in-

stalled. Just connect two wires to your set, plug in on your
light current, and the job's done! Unipower is equipped with
an exclusive Balkite charger of special design. Unipower will
Tast you for years, and there are no tubes, bulbs, lamps or work-
ing parts that require frequent and expensive replacement.

reyour se egainst
e most frequent
oor radio receptin,

!

Off when it’s on—On when it’s off

A unique feature of Unipower is the
single master-control switch that governs
the operation of your entire set. When
the switch is ON, Unipower feeds your
set rich, quiet power that gives ideal re-
ception, with neither hum nor noise.
When the switch is OFF, Unipower auto-
‘maticallyreplenishes itself on a low trickle
charge andwith a minimum consumption
of current—a few cents a month.

The most your money
can buy

When you also consider that Unic
power banishes the cost and inconveniv
ence of dry “A” battery renewals, or the
bother of charging a storage battery, in-
creases the life of your tubes, and in addi-
tion, gives you the finest kind of continu-
ous, unfailing “A" power, you sce how
economical Unipower really is. You'll

find that it pays for itself over and over again.

Decide to see the new Unipower today. The nearest radio
dealer has it. Ask him for a demonstration. Then make
your decision! The Gould Storage Battery Company, Inc.,
250 Park Avenue, New York.

0o, West of
the Rockies, prices
ase alightly bigher

Usipawer _fits
comfortably insde

m["{\ power ine
mand,

Unipower

Offwhenit’son—Onwhenit’s off
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Here is a “loud speaker”
room so realistic i

s reproduction

that you are carried away.
Vacal selectior

Orcl
clear and full.

reception.

The Kellogg Unit is av:

A popular instrument.
is a revelation in Tone—

A Revelation
In Tone-Volume-Clarity

that brings the artists into your very
Piano musiy, the most diffeult 1o mpmduce sounds so natural

VSFelatat il ot ek colarmg« of the art
Ko maigialla 2 bictadss i A (e O

agnetic diaphragm control—used exclusively in the Kellogg
the new principle that performs these wonders in radio

0 excess vibrations, no chattering, every tone true

lable for use with a phonograph and
will reproduce voice or music with a full, sweet, clear tone.
The Kellogg ‘Symphony Reproducer
Volume—Clarity.

At your dealers for $20.00—Hear one today.

KELLOGG SWITCHBOARD & SUPPLY COMPANY, CHICAGO, ILLINOIS

Kellogg Symphony Reproducer

With every Kellogg Radio part, Use—Is The Test

At all good dealers
“Not Merely g, Loud
Stecier®

Take the Bodine answhere, Easy 1o et up,
antfids o nto'h box 3% X0 x 18 nches
e Ko dre -l e, ke
Erecn’Silk cotered wirs, are handsomly Thithed
EE B maogany, Wi mautated ha
torning oo

i tor

S\
The Preferred Aer: l;l\

More and more the users of to-
day’s popular types of radio sets
aré turning from unsightly, incon-
venient outside aerials to the
more selective, casily controlled,

BASKET WEAVE.

oLDING LOoP

Reception is astonishingly improved
through the _exclusive weave
method of winding the silk-insulated
stranded wire.

There is a Bodine Loop that will give

The Rédine

Qynrhm se.
Dealer. - Price, $8.50-$10.

BODINE ELECTRIC COMPANY

2256 W. Ohio Street, Chicago, IIL
f/, =

KER

PATENTS |-

Pmms,Tmh Marks, Cnpynzms, mm memn
R Sl TrSentions, 5

S B T

for Ipved eceptmn—
i R L, iy 7
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s
T

Sour * dester, oF
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Jout of half of its circulation, and r:

his own advertising rates prop«)rumnwb he
called on his two radio_editors to perfect
the mechanical details of his scheme. The
idea was simple in the extreme to an ordi-
radio_engineer who was tharoughly
ed_and sober. was always that
and Micky fulfilled requirements some of
fhic imae—but nof elways. There wes s
worry.

e Times was the better paper by
Toit ot T s better Nmppm
printing shop and a higher class
Ml ot st v i
and the lack of a bridge providing fast and
dependable service—the two hours necessary
to make the trip simply prohibited the Times
while

|ter" of - fact the! people.of Hyattoville ‘Tad
to read the less desirable ./ivrm: because of
the two-hour lapse.

5, on the
conclude its accounts of the games
Touil ot Bt dnoisg, The Tmes wosld
casily sell if it could get on the streets an
hour or so sooner. Although the distance
between the towns as the cro
than forty miles, it was
dred by rail, because the connecting line ran
down the river a hundred miles to the near-
est bridge, and then back up to Hyattsville
aiter passing a junction point. The papers
could kewise ot be sent actoss the fer
both on account of the extreme expense and
the time Timit.

The Old Man, sciehtist as he had become,
| therefore dwlea to carry the papers in the
only way. by which he could be sure of a
speedy, direct service at the proper time. He
e e port e, b s

that was only half of the idea. Sinc
he had become such a thorough radio bug
he bethonght - himselt some  method
 which he could gain a little “hous
:uh rtising at the same time he inaugurated
service. Even in that part of the West,
s more or less com-
mon.  Everyone had seen airpla n fact,
there was a_fellow out at the park who
| made his living taking people for rides
|one of them.
| But a riderless, radio-controlled airplane
was a_thing apart for any communit
could be calculated to attract plenty of at-
tention.

And that is what the Old Man visioned
|ater reading one of Micky's Monday morn-
ing dreams. Such a plane would, rse,
e controlied from one end of the fight of
the other,or possibly both. The stunt would
[have to continue for o k or so, in
order to get the pubhcu) value, thes 3 regn:
Jar airman coul

E

be engaged to carry the
e Old Man called on Micky

n
vening after the Skipper had made
them priyy to their little job, they adjourncd
to Henri's aroun the corner 10 figure out
a few ays and e

1P e huek this 1o the Targest ord
lyet Said mck “Now the question

do it?”
“You mean, can we?" said the ever-serious

Ii we

GG S can't, of
e we don't, we look for
some nice n\,\«"~|uver that needs a couple of
good radio editors.
“Well, it can be done, and o't do
it, we can make it cost the Stkipper so much
he will tire of his stun
e i
was drawing weird diagrams and handing
them to his accomplice. Izzy looked them
over, shaking his head at the first dozen or
so. ‘Then his face lightene
| “You've got it,” he said and immediately
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Commander MacMillan and the
Bowdoin in the Frozen North

With MACMILLAN in the ARCTIC

NCE again that intrepid
explorer, Donald MacMil-
lan, has gone into the Frozen
North. And once again—for the
fourth time—he relied on Exide
Batteries to serve him, without
flinching, through the extreme
rigors of the Polar region.
Each item of equipment on
such an expedition is
chosen with utmost
care, for life or death
hangs in the balance.
On previous voyages
to the Arctic with
MacMillan, Exide
Batteries have been
through shipwreck,
blizzard and incredi-
ble cold and never
once have failed.
On this latest ad-
venture all the stor-
age batteries are

There sceatso
isgfor
P

Exide 6-volt “A” battery
in one-piece case

500 miliampere capaciy.

Rommieal B battery recaber:

Exide—for radio sending and re-
ceiving, for electric light aboard
ship and on shore, for operating
the sensitive scientific instru-
ments. The three U. S. Navy
airplanes that accompanied
MacMillan’s two vessels are
equipped with Exide Batteries.
Wherever radio must not fail,
you will almost al-
ways find Exide Bat-
teries have been
installed—in govern-
ment and commer-
cial plants—on the
giant ship Levi
on the Navy dirigible
Shenandoah, on the
new British airship
R33; on every conti-
nent and the seven

244‘131.2“%...1 seasspeedingupcom-
e Epaciy ¥he munication through-
iec.”  outthemodernworld.

The same qualities that make
Exide the choicewhere lives are
at stake are built into the Exide
Batteries that you can have
with your own receiving set.
Staunch and dependable, the
Exide gives uniform current
through a long period of dis-
charge and assures the clear-
est reception of which your set
is capable. There is a type for
every tube and a size for every
set, obtainable at radio dealers
and all Exide dealers.
THE ELECTRIC STORAGE
BATTERY COMPANY
ladelphia

alCatbie Eriientiach of Caride Liouked
+, Toronto

Exi0e

RADIO BATTERIES

FOR BETTER RADIO RECEPTION USE STORAGE BATTERIES
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For any Circuit
Prompe shipment can be
made on tespd, sandrd
apparatus of

ing man..fmm

NAVY :
yopeL C-10 Super-Heterodyne
The Highest Class Receiver in the World

Wave length range 50-600 meters with remnvnble Coils.
Panel Dimensions 28 3/16 in. x 8 in.x 1/

Only two major tuning adjustments.

Total amplification almost 2,000,000 times.

A high powered 10-tube Broadcast Receiver
capable of receiving over 3.000 miles under
favorable conditions, and having a degree of
selectivity far in advance of others.

‘We believe the Navy Model C-10 represents final su-
periority over any receiver now being manufactured or
even contemplated for broadeast reception.

Attractive illustrated literature gladly mailed upon
Write direct to

NORDEN-HAUCK, INC.

request.

1617 Chestnut Street, Philadelphia, Penna.

Engineers

Radio News for October, 1925

began making sketches of his own.

be
of the transmitter could be used for the long
trip between the wo fieds, while small
short-wave transmitters could be used at the
U\n I.mduw fields.

old army differential loop beacon
system would be employed to keep the plane
on its course. One side would

transmit dashes, great long ones, and
other one would have an automatic high
speed dot-maker for a ke
on the plane would be sufficient
put of the power amplifier would be con-
nected to two relays.

Both of them would have time relays con-
trolled_by an air Tl vt Tt o
make it possible to keep the plane within
a ten-degree course. It could not get far
cnough off the line of flight to be out of
eauteal i the srmall tranariters, which e
to be installed at both the landing fields for
rmngm the plane down and controlling the
ke s

time relay selector idea appealed 1o
hmh m l]vun as a stroke of genius.

into course and, as soon as the center point
was reached where the dots and dashes were
of cqual strength, the comnector would be
held in a_neutral position.

A couple of gyroscopes in lane \\'uulrl
attend to the matter of cqumhnum
short-wave transmitters_would
special short-wave receiver.
would, in reality, be five different receivers,
each working on a :llgl\(lv different wave-
length. One h would control the

Eilament Yo, 59
Fi Cii. 0
Piate Voltae.

Made with Brass and B

a
i1 m.m 20080
ke

et
sl ciment

¢
L jemhng
Ve

Besty, 5t

Three types—one quality —the BEST!
“CeCo” Tubes prove their worth by perfor
ance! Clarity of tone, rich volume, long li
Co has them all to a degree that will
surprise you.

Serve equally well as radio frequency ampli-
detectors, oscillators and audio fre-
amplifiers.

CeCo Tubes make any good circuit better.
Every tube backed by a guarantee thats
backed by 3 company of established reputa-
tion and responsil
C.E. MANUFAC]‘URING COMEAN =

702 Eddy Street, Providance, R.I.
Trade Supplied through Jobbers Only!
Jobbers—Write for details and prices.
et Manufacturers—Ask s ahout our
SPECIAL MATCHED tubes.

yotur business.

TO THE RADIO DEALER

Let us explain how you can make the sale of our publications a worth while,
Write now and prepare for the Fall and Winter trade.

EXPERIMENTER PUBLISHING COMPANY, 53 PARK PLACE, NEW YORK CITY

well paying part

vertical path of i plane; a second would
control the contact; the third would cut out

he beam receiver and the other two would
el the side-to-side course of. the ship
in lieu of a beam transmitter. These would
all work direct to motor relays, doing away
with the complication of switches. The
short-wave transmitters would have wave-
changing devices which would give instant
control.

Many pights they aworced over the techni-
cal plane. In a_couplé of weeks they had
dm\\mgi with finc. Roarishes 4o show the
Old Man. - He was rather’skeptical at first
because it scemed too easy. However, they
had anvays  produced berore and he had
little reason to doubt them. The only thing
remaining was to get 3 plane and the neces-
or the radio installation. The

sary part:
thing was so much cheaper than he had
figured that his enthusiasm rose almost to

a point equalling that of the two radio edi-

plane was an easy matter. The f
Jow at the park was_not doing a fand office
business 'u\d was. willing enough to be rid
detail_completed, Izzy
immediately upon the
construction of the sets necessar
e first test, nothing at all happened.
Tlvn i!uppm was ready to give them both
the so-called gate when Micky remembered
that e had left the igmition of the plane
va Each of the spark plugs was
Sending out its own prand of satie, o that
the short waves had no ect whatever on
the relays and the plane- r)pu‘a\mq devices.
“The Old Man went home to dinner thor,
oughly disgustec Izzy and
Micky spent a pleas o evening putting yards
opper  screening around the engine and
grounding it to the engine frame and the
frame of the plane.
The next_afternoon the plane_took off

beautifully, fulfilling the dreams of even the
ia icky.
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A Marked Contribution
to Radio Reception

DYMAC Type E Headset The DYMAC Selecto F ive

The same quality headset with

proved headband at “"" e g st Thxs is the new set that has sur- But let n u«lL for itself. Put it
i by its performance even in your on trial. 1f you
List, $3.00 ShE engineers who have been have lmd d:Ratuhy in getfing

sriving for years for improve- | PRICE | sadictactory “results- because  of

ment in reception. peculiar local conditions, you are

The DYMAC Selecto Five is o the one we most want to try it
new type receiver made by For through the Selecto Five you
manufacturers of the D\M’\C get the fullest enjoyment of ‘the

guaranteed radio products. Tt is improved broadcasting.
not a neutrodyne; it is not a Encased in a handsome mahog-
super-heterodyne; it is not a regenerative any cabinet finished in walnut, with ebon-
set. In rigid tests, under difficult condi- i AC
A L tions, it has outperformed tl m all for ac- in e DYMAC
DYMAC Vernier Dial curate rendition of tonal values. set will harmonize with the finest interiors.
Same as on DYMAC Selecto Five For best results with the DYMAC Set, If unable to obtain quick delivery of a DY’»!AC
Revciver. “Provision,for hoth coarse DIATRG Spesker (56.40) and DYATAC R
and fine i, 47 diameter ver G Ber Phones (G5)] These DYNAC chall see that Yo are sappiied promptly.
e vl 1315 1. Kl mounied Clr el

’m formance’ nd appearance of any Every DYMAC product guaranteed for one year
e ELECTRICAL PRODUCTS MFG. CO.
PROVIDENCE RHODE ISLAND
New ok Offces Mtrootan Tomer
Fepar Offce: Ao, Awriomn: Toor 36 Bro S, New York Cit

Accessories and Parts

Loud Speaker Unit, §5.00
Audio Frequency Transformers $2.50
o0 $4.00

Jacks, 50¢ to 90¢ Factory “Garnes &' Co. e ) omlinson Co.
Sales Agents 3,55t in S s oo 2

% £
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The/}/
SUPER-HETERODYNE\

XPan{me ke

) ()
‘msf_lzn.rvwvw(ﬁv.

Here’s the finest, most com-
plete book of data and infor-
mation ever compiled on the
Standard Super-Heterodyne.

This is the big book of instruction and information on the various standard
“supers” in common use today; a complete, up-to-the-minute, impartial 64~

The Super-Heterodyne is written by a radio author
ars of trade and practical experience but is constantly designing modern
radio apparatus. Tt is a handy, useful size, 5% x 7% inches, printed clearly,
profusely illustrated, easy to read and bound with a handsome two-color cover.
This is the very latest of the complete library of Experimenters’ Handbooks
on radio. These books are complete practical guides to almost every impor-
tant phase of radio transmission and reception.

You can gt any of these books at your radio or news dealer or direct from us.

The CONSRAD COMPANY

Sole distributors for the E. I. COMPANY

233 Fulton St. New York, N. Y.
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Then war began  between the two
apers. The editor of the Argus was a gen-
tleman of the old school, a hater, with all
His heart, of the fads of ‘modern civiliza:
tion. The ¥irst edition_containing the an-
nouncement. that the Times would be de-
livered in Hyattsville by a_radio-controlled
plane simply served to send him to his sanc-
tum in high wrath. The wrath, however,
e G i g . whe
business man: his
|/ iice with & Hege placasd which siated that
at last Hyattsville was to get its news on
time and that the very latest scientific device
would bring it
The gentleman of the Argus had distinct
feelngs on the subject of science gencrall
and radio in particular. He class
[t & iy the Tatct device O & azz:
mad age (o beat up its fageing emotions and
mental_pow Radio, he said, was simply
G e iy eate
remain that as long as there were fools left
to sink thousands of doilars in useless broad-
cast stations and other fools to listen nightly
fo the drivel they flooded God's good, clean
heavens wit
urthermore, he put his thoughts into an

editorial, with'the sesult that the advertis-
ing manager told him a day later, when the
| tallies were made, that he had cut off several
thousands of his circulation and permanently
climinated several cash-paying radio adver-
tisers.

This served only to force the old. war-

culation was reported
spparent that the readers had their own

But there was at least one man in the
Argus organization who believed that radio
Would be successful in spite of the editor-
ials which said that the stunt with the plane,

nnounced by our contemporary across the
marshes,” would be a great and ignominious
failure,

The chap who believed in radio was one

Taylor, a cub of the rankest sort, who had
been on the paper less than a month—been
with newspaper men briefly enough still to
hold the old ideas concerning newspaper men
star reporters particularly.
He l»hew \hat the plane would fly, and

signed to the Argus’ staff in Holden.

lost job. This was his sequence o thought.

“Tite day of the premier flight was. less
than two weeks off. And then Taylor had
a grand idea. It would be quite simple to
journey over to his own town, stop at b
office, get fifty or a hundred of his own be-
loved Argus, wrap them in a bundle similar
to the Zimes, carry them to Holden, slip
them into the plane while no one was look-
ing and so send the Argus back to Hyatts-
ville by the Times plane.

Of course, if on the opening day of the
service, with the Old Man making his grand
speech, they should haul forth a few copi

£ the Argus instead of the Times, there
would be a grand howl of the
it ot would appear extremely ridicu-

time grew near, the Old Man of
the T grew more and more enthusiastic.
He wrote a long speech which he planned to
deliver at the first landing of the plane in
Hyattsville. He would tell the multitudes
who would gather to winess the sunt that
jast they were to get_ their news on fime,

e(L, etc., etc., and ad_infinitum. It would
| be the aledigtory “of science 2z againt
it would be the

greatest vietory Tor the Times n years.
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for the Season’s Better Receivers

RHEOSTATS and POTENTIOMETERS

More Improved “PACENT” Essentials

The Pacent Genuine Bakelite Rheostat and Potentiometer are the last word in resist-
ance devices. The finger-fitting, fluted, mushroom knob of genuine Bakelite conveys the
velvety feel of the smooth running positive edged contact without click or noise and is a
joy to the eye. The Pacent two unit construction simplifies installation and preserves
the accurate factory adjustment. Every rheostat adaptable to one or two hole mounting.

Made in all standard ohmages and dapelicwith
gold dial and mahogany knob. PRICE S 7

Pacent Porcelain and Moulded mmmm o Potcammieet meie vl Do
r Black Moulded base, side contact and

vered dials and black knob or with

n B:

ng holes (o accommodate varying spaced_panel

borings. Two Unit construction, Pacent type knob. Made in n]l standard ohmages and
. +.65¢

supplicd with same dials as Bakelite Rheostats above, PRIC

RADIOGLASS SOCKETS

Pacent Radioglass sockets—for UV199 type tubes and for standard 201A types.

of glass specially prepared for radio purposes and used when low dielectric losses are

desired. One picce direct contact members with exclusive Pacent self-
Special pieced and formed soldering lug ends for casy soldering,  PRICE cither
Also made of Pyrex for UV199 type tubes. PRICE.

RADIOFILE and RADIODYLE

leaning feature.
ize. .40

The Pacent Radiofile provides a new and convenient means of recording stations by

name, wave length and frequency. With t
length can be permanently logged without di
supplied, and by grounding one mounting pi
to fit standard 3 and 4 inch di
Beautifully finished in Satin— r Gold. YR]CE—SAVH or Gold finish for

dials 40, Silver or Gold finish for 4" disls, PRIC 5

Is :md to_ accommodate all standard condenser shafis,

The Pacent Radiodyle is one of the finest and most pracical dials oa the market today.
It presents a beautiful - There is a pleasing contrast of the fluted black
knob with the silver-finis ck. The knob is made of genuine Bakelite,

shaped for the fingers. PRICE—Silver or Gold.

— This attractive, illustrated booklet, giving complete
information on all new PACENT essentials, mailed

free on request.

e MANUFACTURERS, JOBBERS and DEATERS
Write or Wire for Particulars and Pri

)

%

Pacent Electric Co., Inc.
91 Seventh Avenue - New York, N. Y.
OFFICES: CHICAGO—MI 15 BUFFALO_ROSTON-PIILA—WaSi, D.

. LOUIS—PITTSBUS DETROIT
CCANADIAN LICENSEE—WHITE RADIO LTD., HAMILTON UNTA)UO
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To insure the right hook-up:
G ET a PREMIER 5-Wire Bancry Cable. Keeps wires neatly concealed, un-
angled and out of the way. Five different colored wires insure proper
h;\m:ry and set connections. With a flip of your finger you can w
hook “A” battery and hook on the charger. In.attractive carton..
At your dealer’s—or write

Crescent Braid Co., Inc., Providence, R. I.

Makers of Premier “Blue Ribbon” Estension Cords, Premier, Jr.
Extension Cords and Phone Cords for headsets and loud speakers.

Important Back Issues of
“Radio News’’ available

The back issues of “Rapio NEws” contain many

important and valuable articles on Radio Circuits

and General Information. Here is a list of im-
portant back issues on hand.

JULY. 1924 1SSUE BRUARY, 1925 ISSUE

o 10 Make and Use 3 Waveeter A Good shrt Wave Rt
vt - e, B Nw Nw‘y
A Lucal V.T. Tramemiter i
e er s Newrodyze o
o bl (4 . Cowper

UST., 1524 1SSUE
Tho Seldyne Prinlns. By Dowtlns & Roduers
m,.’um Chrooi 3 olvde 7

unod idio. Freaueney Recer

serTemsER, a2t 158UE

APIL, 1925 158UE
Low Loss Short. Wave

By Groves wAY. 05 1580
i Adances Do The Monaghase Girc By F. H. Dalet
i faaile s Jrﬂ.n(.‘"’.‘«.s_mms, W B Ain

ARF. Solotyne Receiver. R Hutcnison
B)' Dowding and Rodgers B Battery Eliminator m.g Suthaart Pt

VEMBER, 1024 1SSUE
A 100-Watt Master Ossiliator Transmt
5!

UNE, 1925 1sSUE

A Ot Bt o Ay G ]
A Short Wave Adapter for the Emmu::l i B Fatterss e
nr 2o LY, 1925 ISSUE
VDY, s '“”( New Uses for the Vacuum Yun.

"o Fith  Thi NSk Aupmenter Cirsuit. By F. R. Hos

Price 25c Each
PREPAID

EXPERIMENTER PUBLISHING CO., Inc.
53 Park Place New York, N. Y.
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attsville was literally covered with

e a

mad bull. He wrote scathing editorials on

the whole Business, and a week before the
big event his attacks became actually libel-

h morning the Skipper, just as em-
phatically, wrote another story, telling that
the plane would mark a new era. The good
citizens of the two towns heartily cnjoyed
the fireworks. They saw the battle as an-
other form of the old defying the new, and
opinion_hung pretty much on the result of
the fli

Micky and Tzzy enjoyed it all fully, Exery
day they spent at the hangar. Aside
a trial trip now and then, Just to keep their
hands in, they had nothing to do and en-
joyed it xmmcnmly

The cub, Ta as su nervous and ex-
cited over his \\'cll~plannezl coup that he
passed up two or three small storics he was
supposed to get.

hen the great day arrived.

At the pressroom, long before time, Tay-
dor stood waiting at the door for the cir-
culation manager to appear and give him
regular early editions. But, being a hard-
boiled gentleman, the circulation manager
paid no aue\\(mn to the cub when he did
'Apptar, and Taylor began to fear for time.

While no one was looking ‘he_grabbed a
bundie.of hity. s sesmsatiios. duiivecy
and piled on"a long bench. Lenl
jumped into a_friend’s t for

SRR R e
plane.

Fearing detection, he slipped the papers
into the plane at the first instant possible, on
top of the Times bundles. He went on to
Henst's, draak two cups of “soffes” in ccle-

sary to his fiel
to Hyattsville to v\atc th

distance. He selected a point near the plat-
form from which the Old Man was to make
his speech.

The Old Man was on the platform and
Izzy was at the short-wave landing-control
set. Everything was in readiness. The plane
Was to start at high noon.

In his excitement, Mic the Holden
station, pulled the wrong e e
The plane would not take off; one of the
cuming Judictanees. had hesn thrown off 4t

the relays and @ fest. It seemed to worky
but there was nothing steady about
was the left turn relay.

Micky moved the starting point of the
plane a little further to the right and so
avoided the necessity of using it again on
the start if it should fail. A second try
aul the plate took oif beautifu breal
ing the contact just as it was being straight-
ened out, he caught it with the beam trans-
mitter and held it in line after making a
quick shift to release the short-wave land-
ing control. At the Hyattsville end, the
crowd was enormous. All the chief citizenry
had been issued special invitations and were

in attendance. They had come early. The
Old Man was anxious. The platiorm was
the only place he could stay R ot
get down and consent to

alk.

wanted to see the plane. It \wuld probably
not arrive before a quarter o

The spectators were beginning m Jook at
eir talches and then tavn €0 the Sky, At
five minutes of one, they were bcgmnmg to
shift from one foot to the other and show
signs of laughter. The Old Man was up-
L D first few para-
aphs of his speech. It would be the final
e old fossil at the drgus who had

contended that the whole thing was a
A little l\\'mg: ek Gaighl Wimer 11 s
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KARAS |

AUDIO FREQUENCY

AMPLIFYING TRANSFORMER

riumph éf a %sterpzece /

—A Marvel of Transformers that Brought Real
Musical Quality to Radio Reception

UST one year ago the Karas Harmonik Audio
Fre?uency Transformer took the radio
world by storm.
Nothing like it had ever been known before.
For the first time, scientific study had been de-
voted to perfecting an audio transformer for the
reception of broadcast music. The problem of
amplifying high, low and medium

delightful pleasure of real, true radio music in
their homes. Set manufacturers were prevented
by price from adopting Karas Harmoniks for
their sets. So the ready-made set-buyer, unless
he undertook to switch transformers, had to
do without Karas Harmoniks.

Today there are in use, hundreds o thousandsofseto- good

ould be vast

to equal degree was ﬁnally solved. Bass notes
were poured from the speaker in full strength
and rich tone quality. The vital harmonics in
rich overtones, formerly lost

of replacing the old
Ly P SO it thes scULIt
may be all you desire from the standpoint of selectivity, of
range, and other tuning qualities. But if it is not equipped

Karas Harmonik Audio Freq:

were brought out in their fujl
uty by this marvel of audio
transformers.

Music critics, who had always
condemned radio music as false
and distorted, approved the re-
sults of Karas Harmonik ampli-
fication with great enthusiasm.
Prominent radio engineers sub-
jected Karas Harmoniks to ex-
haustive laboratory tes£s~ nd

The Distinctive Qualities that

of Success in the Radio World.
thousands of turs of wire

m of Relucta:
: Eaaie st oo Eddy Carrent

8. Low Distributed Capacity
5. Scientifically circular shi

. Vou are NOT getting
nearly the musical quality you can just as
el enjoy. Are you going to be content
‘with anything short of the best
You can install Karas Hsrmcniks our-
self. 1vs a short, easy fob. O, any radio
n do it for you.” Make up
5 o it now-—at énce. Get &
pair of Karas Harmoniks TODAY!

pronounced it 1
masterpiece. Techmcal editors
who promoted the season’s most
successful hook -ups specified
Karas Harmoniks in their cir-
cuits. The triumph of the Karas
Harmonik was complete!

But, for all of this, the enjoyment of Karas Harmonik
amplification was too greatly confined to one class of

pease sEELETEES B

oy Trangiiiery. It fyime
T W« e
e e

s

radio enthasiasts. Home set builders bought Karas
Harmoniks by the tens of thousands. They were free
to pick and choose. 7T%ey were most exacting in their
demands for the newest and best developments.

It was the owners of factory-built sets who missed the



Row the first moment you hook up the Carborundum Detector
TGt s yov Retles o Coymal S yot gt
manent. § There are no adjustments, This s one.
¢ recains its sensitivity indefinicely. Tt will not burn out.
§The Carborundum Deteios Unic comes to yo aboratonytsed
and i¢’s made with a special Carborundum created for R:

increased selectivity —greater

thatis
Unit

9l will give you clar, true, tones—
Volume and dis

Sold under a Guarantee by All Dealers

Na Need to Hunt for the Sensitive Spot

The Carborundum Detector Unit is Fixed—Permanent

ADE ONLY BY

M
THE CARBORUNDUM COMPANY, Niacara Faris, N. Y.

New York, Chicago, Boston, P

ifadelphia, Cleveiand, Detroie, Cincianati

Bisbucgh, Milwaukes, Grand Rapids

sitive sensitivity

tector.

io use.

Patented
a1, 19%5

THE “DOUBLETOROID” COIL

“Doubletoroids” ean be mounted at any angle or
spaced at any distance
“Doubldoroids” make more sclective sets possible,

since they do not form miniature loop acrials,
oubletoroids” hold static aud other disturhances
e no current
e,

Features of the Doubletoroids.
pidars e e toro

Tt'is the most compact

RADIO FOUNDATION Inc.

25 West Broadway

am an external source

Faemied T 15, 1055

It's Variable

The Nonoise Grdleakc improres recep-

A
Dy Totsccss AL an det

and In the bettes

NONOISE GRIDLEAK

Fow Distocdlontoss Ampll fcarwn.

Taoie, 8000, fom. 1000 onms it
il fnf i o Ot o
b crrstonte

‘consention'”

Young Men—Turn Your Spare Hours Into Money !

Barn big peatts, prizes and amcds selling RADIO NEWS, SCIENCE AND INVENTION, TH
EXPRRIMENTRIC dod SOTOR "CAMPER & TQURIST o your eighbortood. We train you

salesman and pay you liberally for your

s RIOWELL

THE EXPERIMENTER PUBLISHING C0., 53 Park Place, New York, N. Y.
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one o'clock and the plane was not yet in

ight.

Suddenly Tzzy began to work frantlcally
rt-wave set. In a few seconds
his work Was seemingly rewarded.  There
was the faintest hint of a roar. In another
two minutes the plane . sight and the
people had forgotten their jokes and the
Old Man fegtin went yer the. st para;
graphs of the talk.

more animated than ever. He
was trying to get the plane out of the path
of the beam transmitter. He threw the in-
ductance to the left and “closed the key, The
plane gave a lur
Something and then settled
path, Tt was headed straight over the heads
of the spec Wiy waalint the g
vt supposed shifted to
ihe gt st Sgme Aepeciied e by 10
same result followed his attempt. He looked
suddenly at the plate milliammeter and found
that the tubes were working only on half a
load. The plane was within two hundred
yards of the field. Quickly he put the whole
load on the plates, caring little whethet he
R e donor not

Again the key pressed and the
plane almost fell Bt o6 the Srasest
of the turn it made. t it was safe
from the beam transmitter and the landing
e working. He drove it around
T Tittle maneuverin;
it landed as_easily as if it had been in the
hands of a pilot. The throng waiting for the
papers thought it was just a grand-stand
stunt and commented on the excellence of

1 e i olplane and Tzzy
leased the contact with another. depression
of the key. Several men rushed out to
bnnﬂ the plane to a dead stop and fetch the

An involuntary cheer went up from

fic throng.
he papers in bundles were thrown at the
Old Man's feet. There were several yells,
one or two grunts. - He started on his speech
and while growing more and more eloguent
reached down to the topmost bundle for one
of the sheets which he ‘intended exhibiting
at the climax of his talk. just
reaching his climax, when—he had not yet
Iooked at the paper—he unfolded it to full
size, gripping it in his hand at his side, He
was about to raise it for the gaze of the
multtude when out of the comer of his
eve, he caught the line acro of the
fustighaes 1t sewd The Homttevile rgust

He dropped it like a hot cake. The climax
of his specch hud been ruined, the victory
of science had been turned into defeat by
Some erdde horse play. He_thought -
He thought of feinting a faint, of suicide
of murdering the person respons

Tzzy saw ometl\mg was wrong BE o
the edge of the platform reached for the
He scanned the front page. A smile
his face. Jumping in front of the
Old Man, he held
e was a fitter at first, no
thea 3 gasy and finally a roar of laughter.

Beneath The Haatisville Argus in letters
filing ore v fop of the there was
a_banner reading, “Paper Plane Fails in
First Flight” And below, in almost as
large letters, “Publcity” Stont a Deserved

ailur

e OFE G S s e i
omm

tion, As he
ead the headline. Almost
took another paper from a second bundle.

paper was

and
promised on the invitations.

Tooking dazed, there were two pages
of his apeeeh yet that had to. be delivered

The Old Man
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Weite

" Storage Battery
2

3 MRR
“A™ Battery

for your FREE copy of

6o WHR
A" Battery

this valuable book

Eveny radio fan, every owner of a
receiving setand, aboveall, every-
one who is contemplating the pur-
chase of a set this fall, should have
a copy of this new book on radio
storage batteries.

It exphins fully just what
service storage batteries perform
in the operation of a set and which
types of batteries are best suited
to the various kinds of radio sets
on the market.

You naturally want to secure
the kind of batteries that will give
you the best results. Then this
book will be indispensable to you,
for it gives the information you
need to make a wise selection.

Prest-OLite "A™ and “B" Batteries offer

The book also explains the best
methods of caring for storage
batteries to insure their long life,
how to charge batteries properly,
how to connect batteries toa radio
set, and how to arrange them so
that recharging is reduced to a
very simple, casy matter.

‘Write for this FREE book today.
The facts it contains will save you
time and money and add greatly
to your enjoyment of radio. A
post-card will bring it to you by
return mail.

THE PREST-OLITE CO. Ixc.

Depr.107  INDIANAPOLIS, IND.

New York : San Francisco
L

In Gan
PrestOLite Company of Canad

4, Toronto, Ont.

truly remarkable savings. Although standard

in_every respect, they are low priced. They

will last for years and are all easily recharge:
ble. See them at your dealer's.

i

527




not over
008 mfd.

|

Aol ok e o s e
densers tend to short circuit the modulating frequencies.
of a small choke, 5-10 henries, in the plate lead direct
denser not over 005 mid, gerass the line

7" type of fiters described in numbers 7 and 8 of this serics while excellent for C.W
e for Heising m

This n ome by the addition
y sfite she WtcrsBlBIE o0 s o

Bulletin No. 237-B lists over three hundred motor.
maximum miles per watt, Write for

erator combinations that will give the
your capy to-d:

ELECTRIC SPECIALTY COMPANY
maoe “ESCO” mar

211 South Street.

Stamford, Conn.
This complete sc other valuable motor-generator information may be obtained in

pamphlet form  Wr

< wat

|_ 100 Volt Storage *“B” Battery for 510001

Exersbods, can now enjoy the benefts of

SERVICE

SERVICE Rectagabe 4B Battories
$5.50

in all-rubber cases 5

“A” VoLT
55“’?‘;::%,’."-“5’53'%‘ vl $10° 7 51250 £t
P .. 21400 | Prices in Canada Your'7.5 R
140 117
SERVICE BATTERV Co.ofCanadﬂ,‘?r’q‘}:“c"g“'“w

Complete
withBulb

$14-%0

SERVICE BATTERY CO

704 East 102nd Street

LEARN THE CODE AT HOME
' OMNIGRAPH

THE
ATH dugmetc Tonmicer i

T RUMIGRACH fuomate, Trpnlcer o

TG o’ own e

B Cammteted” i

Bl o S, 1 o s

et U reed, from

THES GMNIGRAPH i ot an expernent. T oo
m\‘i .'u‘my. bk Fuarsntet 1)
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. Rai Scbort.
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DSON STREET, NEW YORK CITY

ek sov it e i oo, STHEET, NEW/ VO] Fun

Send for FREE Cata
THE OMINIGRAPH MFG.

vou ozun a Radio
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| The best part of it was missed. Two or
three timeg he started 1o fnish. No one pard
any attention to_him.
was not until Izzy jerked at his coat-
tails, almost pulling him off the platform,
that he finally came to himself again. Once
down on the ground and listening to Tzzy's
explanation he was_ asain the swift-thinking
managing editor. it s
secondary to a good story.
22y explained :

ey a cub on the

Argus did it” he said. Th intended
to put his first regular morning dmon in
the plane, not knowing tha editor,

mad as 2 hornet, thinki
thing ‘would be & flop, had had. the spetial
article written_telling about the failure of
the plane set up, and a special run of the
paper made.

e was following the regular newspaper
custom of telling about an event before it
happened, keeping the specially printed copies
in the ofice until the news was fl then
turning the papers out for circula The
Argus had them on trucks all the time the
plane was in flight, waiting for official word

s00n as the plane landed.
cial_reporter

“Micky heard one of the Argus men
Taylor's boss at the Holden offce —tallin
about it while the pl s in the air and
he sent me a messayze st as you n-
ing the bundle. ‘I had. o, Wait a. second to
get myself organized before I jumped on
the platform.

iServes the old fossil right” cut in the
Old Man. “Hurry back to Holden fast as
yoti can aiid wile 3 page. one, Ine story
on this business and be sure you tell the

rgus story. Say that such procedure is
mm, done in prize fights and the Kentucky
derby—the extra copies—but say, and be sar-
Gt e e e e B

And tell the Argus staff to train their
Re e e i the sy,

had a spe-

thongh. ~Now
d Tazy got.

“Ham Co-cg:eratlon%s It

ea
(Continued. from page 430)

The A. L. may be likened to the
national gmcrmnem of this country, where-
in the district councils would correspond. to
the'states and the separate clubs 70 the ciie
eur radio is due for one grand ex
glosion i  dendedie ol sttt
short-sighted methods. The - distri
cils are just as necessiry for the promotion
of amateur radio activifies as the state:
the Union are for the seli-government of
the people. T the amateurs cannot b
resented i dhis way, they wil never be rep-
resented at all o provesthis
i the acivity of the Second District Coun-

un-

Young Men —TurnYour Spare Hours Into Money!

Earn big profits. prizes. and awards selline RADIO NEWS. SCT-
ENCE & INVENTION, THE EXPERIMENTER, and MOTOR
CAMPER & TOURIST in your neighborhood. We train you as our
salesman and pay you liberally for your time. Write at once and we
will help you to get started. M. BRIDWELL

THE EXPERIMENTER PUBLISHING CO., 53 Park Place, New York. N. Y.

at Washington at the time
b Whiee bl wyas widss sonmseracin
Thausands of letters from individual
have exerted the pressure that
1 appearance of this one repre-
sentative accomplished. In the future, the
to need representation of
i Ty e 15k e s ago it
was not necessary at all, inasmuch as legis-
[ fators" did mot oncern "themselves ‘pariin:
Jarly with the amateur. however,
wit millions of broadcast _listeners
hronghi the conatey, many of whest
understand_the amateur and his activitie
epresentation for the ham s & rying
shal soon go the

e dodo, and Ham Tadio will be &
grcinct a5 that bird. IF e svery dioeris
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This Year —

Better, But Crowding Still Troublesome

Last Year—
Bad Crowding of Shorter-Wave
Statios

S0,

Straight-Line-Frequency Means— s
KYw, K
That the distance on your dials from 535 545
one station to the next adjacent one ot
isuniform~throughout the short-wave
stations, as well as the longer waves.

S/ WY \\
[ [ puhrERIcay | ) <
\\ 360 pEcREE | |

2

B

™ mln
1
HES
N [
5
H

DIAL Divisions

o1, WABW
2054 9207 | A4
TV Meters L]
o L
S

FOR CLEARNESS

/AVE CHANNELS As ASSIGNED U.S.STATIONS (BY FREQUENCY)

%&:&B&E&&%“

TUNING

‘All-American Straight-Line- All-American Toroid Coils
e aauodCT T Type T-1 Antenna Coupler $3.50
Terads (Min. 10,3 monf) - $4.50 Type T-2 R.F. Transformer 3.50
T Eads (o 118 ety 500 Set of 3 Coils complete . . 10.50

New power for distancereception through close coupling
¢
all oscil-

—tuning of
lation worries through the self-enclosed endless ma gnetic

or other back-lash makers—body capacity absolutely ot
distinguishable —electrical eficiency unsurpassed —on field —non-radiating reception: that is ALL-AMERICAN
onehalf the panel space: that is the Art-AmericaN Toroid Coils— Antenna Coupler and Radio Frequency
Straight-Line-Frequency Condensers. Transformers. See them at your dealer’s.
A new edition of the famous RADIO KEY BOOK, together with complete information about the new ALL-AMERICAN
aight-Line-Frequency TUNING, is yours for 10 cents, coin or stamps. Send for it today sure!

Faseand certainty in tuning —nomore crowding of short
wave stations—no need to buy vernier dials—no gears

ALL-AMERICANRADIO CORPORATION, E. N. Rauland, President,4207 Belmont Ave.,CHICAGO

OWNING AND OPERATING STATION WENR—266 METERS

ALL-AMERICAN

Pioneers in the Radio Industry




tivity.

detector is a

The G. & S. Silk Core Detector

A Greatly Improved Crystal Detector

TD give this detector a thorough and

to do their worst in attempting to burn
. & S. Silk C
ON|

ore De-
E WAS ABLE TO

| They reported it to b
unexcelled in volume, tone and
‘The distinctive feature of this
covered with tinsel, Whith ows s

G. & S. RESEARCH LABORAIORY I
1269 Cochran Avenue 3

selec-

of silk e

¢ expansion and provides a greater
capacity and larger surface for picking
the waves.

MoNEY BACK GUARANTEE
Try the G. & S. Silk Core Detector at
our risk. If not satisfied, return it and
. D. or on receipt
of money order for $1.50.
DEALERS WRITE

:  Los Angeles, Calif.

'PHONE 721

t “Factory to User”

Our Marvel Cabinet

See our other Styles. 9 styles for 14 sizes of panels

1 you want to see the prettiest line of radio cabinets
prices send for 1925 catalog

UTILITY CABINET CO.

WAUKESHA, WIS.

ouT

Individual Log
1t sou do ot find_ thi
Hablo 5P and £0G v

At your deate

MULTIVIDER CDMPAIIY.

Any Radio Map a Month Old Is

TE

iy supplementary service

THE AIR LINE RADIO MAP AND I.DG

s the most coiplte sericable
Pubitihed, wa wi
PRICE 50 CEN

TS
sotpal,  Desers and 3

5600 St John Ave.
Kansas City, Missaurl

FAHNESTOCK CLIPS

‘Popular Wherever
Radio Ts Used:”

PRESS
Gown  FAHNESTOCK Cone
DOWE  nectors are used by
Tearly_every ‘manufac:
turer of standard radio
sets. On all  batceries
made by dhe National
Carbon Co. g

tors for every radio purpose.
“THE IDEAL CONNECTOR”
talog sent upon_ requ
FAHNF.STOCK ELECTRIC COMFANY
g Island City, New Yorl
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there should be organized an_efficient and
active district council, and if every club
would_belong to_that’ coun ave a
voice in the doings of it, amateur radio would
b befer off. Organizations of this
type are ai absolute necessity, so let's have
them !

This_phase of amateur radio is just an-
other instance o lack of co-operation
Can we not do something about

basis, where everyone will co-ope:
pull fogether for our mutual beneft?

n protection and for the ad-
vanstmeat ok h;m radio in general, we must
organi B o Tovmies i we

c ast pro-

g cyes at the upper

ham band between 150 and 200 meters,

we want to keep this good old space in the

ether, we may bave to fight for it, and to

fight ‘we need organization and co-operation.

Let's get it now and keep it

ow that we have considered two cases

of more or less personal co-operation, et
for a moment consider the type of com-

munications that we hear over the air every

ght.. Listen in at any tme and you will
bly hear_something like this. “OXXX
XX, 9X VYY.

will be repeated for about ten minutes
and thcn ]wsall)ly 9XXX will respond, asling
'YYY if there is anything doing. N
humlred 204 sisety-nime Es ot of 3 fhou
e 2 station ill come back with some-
S e thi: QSB?
SA ! The ninth msmu s ihea
ation, whereupon
il pmbmly come_back with: “Tks
ON Cal 73 Gn? " And it you sten in on
that same 2 station for a while, you will
robably him go the_same
Drocess half a dozen times or more.  Is this
Sort of thing helping ham radio at all? De-
cidedly not. It is permissible for an operator
aiter retuning his apparatus, to cll some-
body to get a report on his note and other
chatacteristcs of s ut why must
this be done a dozen times a night and every
night, weele in and weck oute  And then
again we CQ hound. His sole
b 1k e
and, incidentally, hell in general, among the
amateur wave bands. Does this seem to be
co-operation, particularly when a man will
down_ at the key and pound off a con-
tinuous CQ for ten minutes at a time with-
oitieret nenicr (Tl l foc thces
three signs repeated three times
and then followed by a period of listen
ing. If this procedure were followed by
everyone, there would be less jamming on
more room for those few loyal

the desi

give
ez

wave.

teur organization and are the
for its  existence. They are experimental
work of a constructive nature and the han-
dling of traffic. Those amateur stations who
do not accomplish cither of these feats are
merely run for the pleasure and pastime
of_their owners and do not contribute any-
thing toward the advancement of radio, as
applied particularly to the So let us
all try to get together and do the following
things. They will help greatly toward pro-
moting co-operation.
rst, promote

among nearby hams,

personal  co-operation
by assisting each other

whenever possible and necessary.
Stoond o8 sote BRIl e e

Tocal clubs and the di council and

e e s

ou el 13 Ui b s s,
‘Third, prom operation on
minafe the mt:rmmablg b Found and
zhc “Nil hr OM" e of operator who
Hever secins to-Have aay Wrali 0 start. of
to relay. The more hams that handle traffic,

the more ham radio in general will be kept
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You Don’t Need a New Set
You Don’t Need Straight Line Frequency Condensers

All You Need Is the New

: 3 S L F Dials should not be confused with the
Gets \%ﬂ‘;‘lﬂl‘[n [l# (}C%“‘u’l“ty Results ordinary vernier dial. S L F works
Yy _{ype Condenser on an entirely different

principle.

If your set dissatisfies
you because it is no
longer selective—

If it fails to bring low
wave stations—

If it crowds many sta- oy Pat. Pend

tions between 0 and Patented VARIABLE DRIVE majes
50—

And “gets” very little
ll)octween 50 and A Dial andaLoginone |

If itkr‘equi;les_ nerye- .
racking, hair - trig-
ging tuning— There are ONLY Two Ways
Then you need ST, T £
Dials! to Bring a Set Up-to-Date!
$359 Each

oS 1--The Expensive and Impractical Way

Rewire entire set and replace old condensers with
costly straight line frequency type.

Radio Fans N :
SLF Dials are being stocked by Amer- 2= 1 he Inexpensive and Simple

ica’s Best Retailers with vision to see the i .
Wit Just remove old dials and replace with the Marvel-

Dealers and Jobbers write or wire for details ous S L F Dials.

Bic THREE RApio CorP'N

16~-22 HUDSON ST.,NEW YORK,N.Y.

A
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before the public and the greater will be
the benefit to-those most interested.
AT LAST YOU CAN TELL WHAT YOUR TUBES WILL DO In experimental work more than in any

ot Bhe sskseury. s i
SUPERADIO i

e be if there were not an exchange of ideas
VACUUM TUBE Retween us?  The development of the short

DYNOMETER wave bands, for instance, would

gressing wilh the speed that

HIS revolutionary Meter measures easily, with positive
accuracy, the power of any vacuum tube on the S figE*go. g litelel out of their, v
N more'do o Have to by 3 8ker Now. their ham brothers with the results of their

T e T D BT R ey artplifier. oF work. Would that more of the hams were
that “right” delcckor tube. And you can always duplicate of this type! Sometimes it is as hard as
your tubes when it comes to renewals. Insist on TESTED pulling teeth to get information from a
TUBES. ham.  And then he is. wually pot sure of

his He has probably followed in

Eveey Set or Tube Manuigtuer, very Jobher and Disles
] e Wi i secnsrs Sisar, Ralatl Roprsseaines Ao e ey
UPERADI : 1287 W o dotmie has only a superficial knowledge of what
. P 0 only he is dlicussm" ]EKS get away from this
SUPER_HETE“NNEKIT$17 50 sort of stuff, fellows. It only retards the

game.  Sudy md-o so
Here is the ideal Kit to build, the new Super- least a_ bas rk o

that y
on.

H

irom the beaten track an o
thing origi still, bring co-opera-
e -'L tion into play and get together with one or
oiay 4 two_other hams and conduct experimental
Billotte. Write foday for information. work.  You il soon find that the resuts
of pooling your thoughts will be much bet-
DE WITT La FRANCE CO., Inc. ter in the long run than individual work
54 Washburn Avenue, c.mbridge, Mass. could ever be. “And then, ry to lelp others
Bostan Represente hicago Representative | chiasen
MARTIN, HARET RN SOy nettord St WILLIAM A WHCTY & GO 3¢ So. Stte . S, the hesight sway. 10 g, shonk doin
the things that they are trying to accom:
ish, ther than I wn on them just

radio as you do. Remember, we all had to

Screw Grtp start somewhere: not one of us was born

NG “dOLRER with a full knowledge of radio. By letting
the other fellow in on what you know, you

Cord Ttps/ will expericnce that fecling that comes from

doing ‘a good deed and, at the same time,

vou will be helping to advance ham radio.

Let's go!

o e - ke i

ANew Super-Heterodyne

(Continucd from page 445)

e
g of the insulation and no tools other

“The internal thead of the Universal Sleeve “A"
draws insid= all loose ends of

The Wood screw “B” inserts in the wire core
of the cord-until the head seats  (see B-2) making
an excellent electrical cont This screw also
wedges thecord out nto the nternal thread of “A"

firm mechanical joint.
Al pasts are of brass, sickel plated.

adjustinent where a “plunk” is heard as it

amed to the ght of negafive'side. When
e
will be heard—when improperly adjusted,
many will be heard. Reference to the tun-
ing chart will show approximately how the
dials should be set for different wave-
lengths,

No. 36 at

ur Deaters. 1f
“are for him

‘The Barkelew Electrlc Mfg Co.
Middletown, Ohio,

The Standard
Radio Text Book

o T s i e

12th EDITION ot he cireult { Wbl ucilletes 8 one i Feduency

2{’: P“G’Z"g“]f P}“diDsgo I”E‘";‘”'“‘ Balancing is dorie by first setting both
ze 6x 9 Inches—DeLiuxe Binging. small condensers all the way in. Then, as
Genuine Gold Stamped—Round Corners. the tuning dials are rotated, clicks will m
hear one of the balancing condense

PRICE $2.00 i ol i b8 Found where

no clicks can bL‘ htm’(l[l The CD\\;‘ICHSCY CO]I\‘-
nected from grid to flament will generally
Experimenter Publlshmg Co., Inc. | B0 o seting, whi ihe (\tl\er balanc-
53 Park Place York, N. Y. | ing condenser will be all the w:
R e
tuned for several days and then gradually




Radio News for October, 1925 533

COMPARE!

KENMAN 5—MODEL 1926

Since 1913, twelve years, we have been manufacturing the finest grades of radio apparatus. This is
the reason why you, as a discriminating radio buyer, should prefer the Kenman 5 Receiver.

r artistic design
For the finc quality of its
For Power, selectivity, and distance

For clearness without howls, squeals or distortion ...

Then for price, with any other 5- tube set Campare it
Compare the Kenman 5 1926 model with any S-tube recciver at any price, Under
o

equal conditions, its performance will compare with or any receiver of
its kind on the market. ut you cmnur buy more.

Your Money Back If Not Satisfied

dealer will be glad to demonstrate the exceptional properties
civer without any obligation on your part, or if your dealer
cannot supply you we will ship you direct on receipt of price with

a full money back guarantee if you are not satisfied.

ou can pay more

Features of the
Kenman Re-
ceiver.

Dealers Needed
to Distribute Sets
Already Sold

We have on hand many customer orders for which deal-
ers will be required for distribution. Write for com-
plete details and terms.

KENMAN ELECTRIC CO. Inc., 296 Broadway, New York, N. Y.

Radio Manufacturers Since 1913

or phone use




CROWE
Stched Metal
PANELS

fically correct.
Leading authoriics in radio give them
the highest rating us a pancling medium.

Among the Leaders
in quality receiving sets
ow equipped with Crowe
panels, are the following:

e
@,

MARYELO
BedlerRizon

and Others.

Bt o oo ol
e i gl

CKOWE NAME PI.A'I‘E
& MANUFACTURING

1749 Grace Street

oo

“rer

et and Geepuenof s Imehtion o INSPH

16N o TON
No GATHV R bhe Abecs Irtermeiios

RANDOLPH &CO0., Dept. 45 Washington, D. C.

Insure your copy reaching you
each month. Subscribe to Radio
News—$2.50 a year. Experimen-
ter Publishing Co., 53 Park Place,
New York City.

umbelanced by adjustisg one of the con
densers (CX).

s done on a weak

however, the selectivity will suffer.
CONSTRUCTION
The practical construction of a receiver
embodying the super-autodyne circuit, with
cither 2 balenced or lightly unbalanced
bridge ciruit is extremely sim d will
ily be understood by reﬁ-r(‘ukc e e
various Bhotog and diagrams accompanying
this articl e actual list of parts néce
e o
standard manufacture, but should ‘be care-
fully_selected to conform with the general
specifications, since for the design illustrated
the electrical and mechanical requirements
have been very carefully worked out o give
best results.

anced,

2 (C1,/C2) 0003 condensers.

2 4-inch moulded dials,
vernier type pre-
ferably.

1 (R4 6-ohm rheostat.

1 (R3) 240-ohm  potentiom-
eter.

3 (B, B2, B3) Insulated top bind-
ing_posts.

1.(J2) I-spring jack.

1301 2-spring jack.

1 (T3, 211) 60 K.C. fiter with [ |
matched tuning
g Sndenser,

2 (210, 210) o
(ermcdm(e trans-
ormers

101,12, 13)  Coupling it

1 gang 199 or 201A
Socke shelf.

2 (T, T2) 1 audio trans-

rmers.

2 (C7, CB) mfd. hy-pass con-
densers.

2 (C3, ¢4 00025 mica_conde
sers with leak
clips.

2 (C9, C10) 002 mica conden-
sers.

1 (C6) 0075 mica conden-

2 (Cx, CX) 000025 balancing
gondensers,

1 (R1) megohm

S

1 (R2) megohm leak.

1(82)

1(S1)

1

1

1

2 6/ RHNP, ¥
inch machine
screws.

2 6/32 REN.P. 1%
inch machine
serews.

31 6/32 N. P.

1 length spaighetts

10 lengths bus-bar.

25 soldering Tugs.

Tools required: 1 hand-drill with drills and
countersini; T soldering iron with resin-
core solder ‘and non-corrosive s

cutting pliers; dri
centerpunch.

As soon as the material has been pr
qured, each tem should be carefully exan-
ined to see that all screws and nuts are
Jeh. s Tegs pied s shown 1o the ‘photo-
graphs, so tha those on the various instru-
ments will point in the best diret
short 164®. Stgeias sprines Woul 6 bert
up to m: contact with the tube
pins.  Condenser bearings should be ad-
justed to give the desired tension.

" Pansuis sk

The front panel may be laid out with the

Radio News for October, 1925

A Super Pat-
tern for Super-
Heterodyne

Set Builders

The simplest, dreatest and most revo-
lotfonar Radio Facton cver desigoed:
hetes

dsomely in

derful_opporta-
niy for everyrudia amateur 10 Tuve
st set yet desifned for radio

GET_YOUR ORDER IN EARLY
OR SEE YOUR DEALER TODAY

PRICE $1.00

At All Radio or News Dealers

The Consrad Company, Inc,
233 Fultan St, New York Clty

OonsIa
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€r
value in the world /

MADE, BOUGHT.SOLD IN VULUME

Rigid, accurate, pre- Quanity produstion inAmeria's gtetest Raio
cise construction. facs dire

(.0003

Extra-heavy plates

ed by all authorities for use 1 plaics:
frequency circuits. The 032 inches: thick.

PILOT Condenser is superior to similar con- G Bl

densers being offered at many times the price. bl 2

of ‘mamifacturers of highgrade radio receivers.

“UNCROWDS' THE DIAL | "53| prro
minimize eddy cur-
PILOT Straight-line FREQUENCY Conden- ol TPAMS USEDEVERYWHERE
5?” 'P"ad “:‘ “““D“l’ “”‘“ OVRE, :“““I dial, Braced rotor - plates. “'.umhrhv':" -mm\curz md E){"L‘vmvenleﬂ every-
lengths, making it easy to tune in DX prevint; SO ook B e
KDKA' at 53 instead of at 17). It will Low loss, minimum pesiocme P RLOL aris are Siperior hmw o
e b bl o0t DNt sndbsers s e R PG

)i this NEW Pilot Straight-line FREQUEN-
OY Condenser.

This new PILOT Straight-line FREQUENCY Con-
denser can be purchased complete for $1.00 at any
8. S. KRESGE CO. store. Or if no Kresge store is
convenient send $1.00, plus ten cents postage, for each
condenser ordered in cash or Money Order direct to

PILOT ELECTRIC MFG. CO., Inc.
323 Berry Street Brooklyn, N.Y.

Made By Americas Greatest Radio Parts Manufacturer
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Do You Need
More Money?

busy Pennsylvanian

increases his in-
come regularly every
month through our
spare-time, money-mak-
ing plan

Sell Us Your Spare Time
At a Big Profit!

HOUSANDS of busy men

and women in all sections of

the country are turning their
spare time into money—easily earn-
ing from $5 to $25 a week through
our practical money-making plan.
What they are doing, you can do
too.

No experience
necessary. Age, edu
where you live does not matter.
All you need do is take orders for
renewal and new subscriptions to
our four popular magazines—
Radio News, Science and Inven-
tion, The Experimenter, and
Motor Camper & Tourist.

is
n or

or investment

We furnish all supplies and in-
structions  absolutely free. You
begin earning money just as soon
as you start. All particulars will
be sent you immediately on receipt
of the coupon below. Simply fill
in your name and address, clip
out and
-===— Mail To-day —=--~
E. J. Foley, BntR IU
!'xPcnmem
53 Park Place, l\'c\v Yurk City.
lease send me immediately, without
abligation, full particulars 1lmut your
e-timé, money-making

Name

Address
City..

After drill-
ing the holes, the panel may be grained
with fine sand-paper and oil, Pubbing in one

msac St

CoRE oor- suicon sTeeL

BEESWAX Comouno.

i
=
15" i SR
o
: ool
e
e
£ s

direction until the original_polished finish

has disappeared. ~_After wiping the panel

off with aleohal, indicating marks for”the
ials may ratched as in

Sl i, Ciaag e e panel

should not be grained

Correspondence from

al
(Continued. from page 462)

would be some excuse if the British a
ratus was not so eficient, However, s
is not the case. We in were able
o' proft. by American expeticace Whkn
took up broadcasting on the other side
about two years ago.
one and one-half years of broad-
casting in England before cominy
country and T have donc
ing-in over here during the last eight months.
Most of my listening in England was done
Sie e g il on of
Hiiin i e e you wil
ile closer o the locale: In England 1
made it o point not to use more than two
tubes X work, a straightforward radio
(requulm and detector circuit.

we

The radio frequency coup-

tuned plate type, the tickler
ably coup!:d to the plate coil
of the R-F tube. My aerial was about 100

feet in length, 25 fect high and
ley—the Thames valley.
i the low o

my house

nd the fact

tube: anaged
4 WATAS (the Tat-
ter at Dartmouth, Mass. I may have the

call wrong) in—if T remember correctly—
ctober, 1923, Reception of these i
was verified. This speaks very well of
broadcasting but without question the apps
ratus at the receiving end must necessarily
have been pretty efficent 1o receive at this

“Hundreds of amateurs on the other side—
fans, you would call them—have received
American stations on only one tube during

Radio News for October, 1925

o2 (oltared) 1n
il ¥
i

Test accurately
and safely

There’s no substitute for high re-
sistance in a voltmeter for testing
radio batteries, tube voltage, or ex-
perimental work. 60 ohms per volt
is the Nagel standard, assuring ac-
curate readings and safety against
battery drainage under touch con-

tact or continuo rvice.  See
your dealer or write The W. G.
Nagel Electric Co., 512 Hamilton

Street, Toledo, Ohm

If you own o “Super-He
oA and 7B et with o
Strument—the Nagel No.

2 Voltammeter

DRYCELLTESTF_RS AMMETER.S
HIGH-RESISTANCE
’:l g LTAMMETERS

BAK‘[-‘_L
L MOULDED INSULATIONS

GET A

Handy Binder

for your
RADIO NEWS

Holds and preserves six is-
sues, each of which can be
inserted or removed at will.

Price 65¢c.

EXPERIMENTER

PUBLISHING CO,, Inc.,

BOOK DEPT.
53 Park Place, New York




Radio News for October, 1925 537

Send for this Big Catalogue

CONTAINS THE NEW, EASYW \\OUR RECEIVER i

THIS KIT
CATALOGUE
FREE

o a radio cata-
log.

Kits Shipped on
APPROVAL
Send No Money
Quick Shipment
Transportation

N2

Lowest Prices

«~No-Sod-et>

'MAKES SET-BUILDING EASY.

Revolutionary Method to “Build Your Own”

== S viswyouaso ThxsFreeBookTells Book explains what
pau- CEN@ New 1925 “Rasco” you want to know
Iy N Catalog No. 12

(CoNTAINS 75 YAGUUM TUB
00K u.usrmrmns
PA

TR KIT CATAOG

RADIO SPECIALTY CO. Mo “wewondem
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HERE FOR
RED STRIPE

LOOK
TH E‘[

Used by the United States Navy and Signal

Corps for over nine years. Dilecto is. the
Strongest, safest. radio panel that can be
fade. . Look for the " identifying “Red

Siipe that sews apare Dileews from its
mr_. CONTINENTAL FIBRE CO.

Service on Dilecto, alsg Contes, Conite and

Vulcanised Fibve, 176
oy AN FRANCISCO
B0 Fonk v T Fremone 5t

ceddd”

Furmers Bank Bide, ol il N
Ofices ond Agents' Throughoss the World

Dilecto

(distinguished by its red stripe)

Y.M.C. A. Radio Institute
Courses in Radio Operating an

Construction. Expert In-
structors—Thorough Courses. Em-

the past winter. Both broadcaster and re-
ceiver must be pretty good to accomplish

Some -pretty good crystal records have
been made over there, too, which all points
to “efficient transmitting gear.’
Mr. Howe overlooks the fact that con-
ditions sides of the Atlantic may
differ, although it may be the same day
the week. The fact that he sailed down the
middle of the Atlantic and received Ameri-
can stations and not British stations proves
I have at times received WGR in
England better than Berlin. On occasion
T have sat up and listened to American trans-
missions for hours, but in attempting to do
so on the following cvening, have failed to
detect even a carrier wave, although
spparently tmosphieric conditions were O.K.
has been heard in London every day

ut
KDKA relayed in London.
Mr. Howe's aititude —would prove that sxx
than KDKA and that
receiving apparatus is not consistently satis-
because it failed
But instead—] think nm
of radio work e
T requied the best of appa-
ratus and operators at both ends.
hen I came over here I brought Bri
e and_ thess. 1 used aeBl they
one day came to an untimely end. I sub-
stituted them for American tubes and have
noticed not the slightest difference. As
Al gbove, T am cising a feic uhe Bet
00

aerial
Screencd, but T have failed in cight months
fo get out futher than Dallss, Tex. I
don't blame American apparatis s fine
e sglsppnn el bmm: Tocal
comlmons which cannot be hel
ey b gesested 1o know that

S sipneentantl LR i
average 2, weel_addressed
o the. ratle publication far which I was
working and no charge whatever—not even
postage—was made for this service.

The American method of mounting the
tubes and so forth on a baseboard behind
the panel . rapidly spreading over on the
other side. We must all five and learn. Mr.
Howe's remarks re the British tube socket
or as much

Ferated and only the clumsiest person would
burn out his filament when inserting the tube.
Pecple often judge from their own experi-
ence only.

He adds, or rather gives the T
that a_good pair of phones sell for $15. I
paid §2 for & very good pair before leaving
London.

American radio fans are probably more
advanced technically than their British
brothers ctakent a5 a_whole, that s, owing
to the fact that they had two yea
more experience at the job. Very few ama
teurs in England use more than four tubes

ployment Ser;

Restaurant—Club Privileges.
Write for booklet

“Opportunities in Radio”

158 East 86th Street, New York City

and the s is hardly ever seen
on the other side.
poge that these few'remaste-will fn-
. Howe

terest you—Mr.
L. W. Conserr,
Populor Wireless

DLASS 25¢ING

Er Ly
A

THE MAKER

N Y.
106 West 8lst St

IT IS, AT THAT!
at_is meant by three stages of
amphﬁcl on 2"
‘Oh, that's when your mother and two
of her neighbors get_togethes
Contributed b W illiam A. Heiter.
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ORCHESTRION De Luxe

With Jone Arm of Bent Wood

3730

Cortieate
oo

WONDERFUL REPRODUCTION!
Qrenetion e Lue 1+ 3 soprh musel inteument fo

Decigned and per
i i o 3 e
With Orces

ot e
Qantis Srosieton eures r..mm"mm

1 RADIO CABINET COMP.
2123 Olney Street Tndi n-m‘h Indian
e owt Laporaarios Gorlte o

What Your Father
Should Know

1t Your Father Is 40 Years or More of Age,
You Should Call His

ately to Thi

Will Help Him to Live Longer and Happier

When M ren the prime of e, 83% ot
s o il Wihdree— e v o 3 dltoer
o T o e cergy meal . gt

nardl van ot s’ aliorder 1s oftan

e "o e G, sy

spany, 8010 B
< thle W oris, Deot
g
o

el Gt e o

ot e Bt 5o b Bt et st once

Tor" e edivion s

The “Windham” Wire
Former
., A Handy Tool for
Electricians, Radio
Fans and Mechanics

This rugged little tool
Dot only' makes accurate
Ioops or eyes for No, 4,
6,8 and 10 screws but
Will make cither sharp or
easy sadins sight- angle
bends and the Sharp cut
ter will cut the tonghest
It is drop forged of the
very best steel and care

Rully tempered in oi
Retalls for $125
d Jobl

THE GOYER COMPANY

imantic, Conn.
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BURIED
TREASURE

can still be found in

CHEMISTRY /| @ ——
Good Chemists Command High Salaries

and you can make yourself [What Some of Our
independent for life by un- |Students Say of This

Course:

earthing one of chemistry’s | i e e s s g ue

eot "ol St 1t far exceeled

yet undiscovered secrets. -«
B ity e i ke i birearpektuiad isinie | 1R BER D

your imagination and make you want the uncharted

of treasure and adventure? And then you i 1o emrese my aoprecaton of youe
weould ¥ r:grel that such things were no longer done. But thac gty T I S
is a mistake. They are done—today and everyday—not on inegring taurte 1t
desert islands, bot ia the chemical laborstorica throughout omtnia:
your own country. Quiedy, systematically, the chemist works. Laa ey

His work is dificulf, but more adventurous than the blood-
e Spanish Main. Instead of meeting an | »,3 (i Je,! .’.ﬂ"m‘v’fyul‘ﬁ‘:"ml'lf“‘”. e
carly and violent death on some forgotten shore, he gathers L
. 0covon stoaNs. wealth and honor chrough his invalusble contibutions o e
S SR
oo Tnssutr
Y Iy

X id your cours exellent and sou Insruc-
o manity, Alfred Nobel, the Swedish chemist who invented ) R e
il R

B e so many millions that the income alone from A “‘\u et

iy 1t
advancement of science and peace. C. M. Hall, the chemist ke ”'ﬁ,m,,, el
who discovered how to manufacture aluminum made millions e menben

e ‘mmereini | through this discovery. F. G. Cottrell, who devised a valu- “;“; i o il
v able process for recovering the waste from flue gases, James | 1 il stvass rcomment sour shost o my
Gayley, who showed how to save enormous losses in steel | friends and let e lios how simibie sour les-

manufacture, L. H. Backeland, who invented Bakelite—the i din o Uian plessel” You dig right 1n
are only a few of the men to whom fortunes have come | fn'the'sirt T um xone 1o cet Somewiers
through their chemical achievements. Soyoh it

i e ey e

Now Is the Time to :Z?“"‘E::r"“:).lé‘iw
Study Chemistry R ol o2

it

ST Serica ‘5t the"Siool wien s Tesommendesion

hers bonains e Was asked for—IDS. DECKER.
daras o

s, whieh T fnd

Dradict i the world, o
% S Fkse e St
Soctmcilon Vi aliine

n Learn at Hom
P ;n“).f‘kp,..,mm;uw ..mlm S /f
iEhiy perfected and” thoraugh sitem of - instrstcion, ‘"’”"v“‘“ Tty 4 nom “‘&”w y,.‘.".“ / CHEMICAL
Folini o0 tan Sk oo o u‘.‘mx'a“f b mediato. ‘\ i INSTITUTE
i B e st s i /'OF NEW YORK

Bl e Home Extecion
Experimental Equipment i S o il soh ”y.”.’.e"‘:."\”‘#C;L‘ﬁ‘;‘"l.\‘v“m“ o et e on S

Furnished to Every Student , .., EY“"“‘“Y"Y‘“"‘ B oy
Wo sive to erery sudent without saaiioma chargo this T8 103t fn il il Sttt o T e ther iy '}:r‘um'm&(‘»‘"”i,n i

sttt S, Tilod ot ne e o Thors” o 13 o, And Includes e o s st e Eerienal sl

8 e s 7 e i s o bt

Bt e s o aseher h’“"‘""” ooy o etformint Yl'!h"n§é\1'\"J».'x'u'»'v‘x"f.’.‘lﬁnhi”.&n eiving ‘Cu“ﬁin‘.i’p""c& ‘m,mmm (it

ahundles ot 5 cial 30 Day 7/

e
Bttt o S mtnabl 7, astd
gt Tl b Bt

CHEMICAL INSTITUTE
OF NEW YORK, lnc.
HOME EXTENSION D1 . Bt whateer
65-R-WEST BROADWAY PRI i A R

/ "ApDEESS ..




Char gﬁ es qfl
Storage Batteries

Quickly, Quietly, Safely
The New TWIN BULB

HANDY @AR(;ER

Tcis the last word in battery
c]|.\r1:ers Regardless of make or voltage
“B

ill charge your “A” an Stor-
b B S e
the slightest noise. The Twin Bulb

Charger cannot discharge or overcharge
yourbatiry, hereors i i prticulrly
Laptable o overnight charging

The pushpull” mechod nfch:u'gmg i
employedby chis new Twin B
HANDY, usits both halves of the i

mwmwg Evectric C@,

4341 DUNCAN AVE. - - ST.LOUIS 4
$1000

saUE aYear

$35 to 350 a Week

After _short cou ADIO. LI

CENSES a specialy. Im\rum ion_in_all

branches. FALL begin i
14th. Positions secured for gradunms

REE

FREE

MASS. RADIO SCHOOL
18 Boylston Street
Boston, Mass.

< your copy reaching you_eac!
Subscrive "o RADIO “NEWS 25250 o

Exvgrimenier Publishing Con, 33 Park Place,
Y-C

The Vacuum Tube and
Photo-Electric Cell
(Continued from page 427)

duced (as in the case of slight illumination
of the cell), this dissipation may, on_the
contrary, be as rapid as the collection of the
charge.

In these circuits the insulation of all parts
play an_important role.

a time will be reached
S ke quantity of electricity s0 lost i

equal the quantity of elect ed by
fhe photo-slectric current,  The pofentisl ad-
justs itself to a value corresponding to this
State of equilibrium, and from this results
a limitation of the system. With a very
well insulated tube, a_condition

produced by
Flor grid is o

electric current is only slightly greater thari
07 amperes, the variations in potential of
because of the
@ <This 3 tlso e of
fhe variations Of the fnner grid curcent. The
value of the current to be measured is there-
fore determined, not by the fofal variation
of current between the, inner grid and fila-
ment (since this variation wil be the same
in all cases, the current reaching zero),
by the speed of variation of this b
One notes, for example, the variation of
rent during a time, t.

Here are some brief indications of the
applications_to which this new device has
been put. The realization of these applc
tions s due chiefly to Mr. Jouaust,
is he who finally d(»clnpu] the apparatus

ter having taken an important part in es-
ub].shmn the basic principles.
great interest in astronomy

and in geodesy fo be able to register
very great precision the instant when a pe
dulum_passes a_particul:

each of its oscillations.
tric_contact is employe
a metal strip or a drop o

mercury, with

which the pendulum makes contact at each
oscillation. - Now a material contact, light
as it may be, between the pendulum and an-

other body, causes a disturbance in its oscil-
tations, If it is a clock movement which
Bosed theibifernt Eontach experinients have
shown that variatio about a hundredth
perlod are. produced, By placing a
small mirror on the rod of a pendulum, in
such a manner that at each oscillation

luminous ray ected during an extreme-
Iy short time onto the photo-electric cell
Connected, as has been described, to am-

lifers o graphic register of the photo-clec-
tric current is easily obtained by means of
a recording instrument. A sudden indenta-
tion of the line drawn by the recording pen
of the instrument is produced at each oscil
fation of the pendulum
The, first application of this device was
made jointly by Colonel Perrier and Captain
Schmerber, of the Geographic Service of the
Prench Atmy, on a geodetic. pendulum for
the measurement of the gravitational con-
stant. This application was communicated
meeting of the International Geodetic
and Geophysical Union i Madeid in 192
n was mad mas-

nother “appl

ter pendulum 3t  the " International . Time
Bureau s Obssrvatory) stuated in a
shaft at a depth of 27 meters. Fig. 6 re

sents the optical arrangements of the
stallation designed and constructed with the
. Joly. The cell and the
o Ba e ek i b p!dced in
the shaft because of dampness. It w:

sary to arrange them at the op of the shait,

Mr.
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Is Your “B” a Worker or a Drone ?

Your Set Descrves

TheBrant B Battery

As Good as It Looks
All the adsantages of 2 good storage
battery combine with cleanness. and
compactness of

Ask Your Dealer

BRANT BATTERY CO.

1622 W. 16th St., Los Angeles, Cal.

IMPROVE YOUR RECEPTION
X-L VARIO DENSERS
FOR GREATER DISTANCE, VOLUME

Engurcd g Uped
CMEBEL N

YSTAL

Poug@lm.unﬁ

LOUD EVERYWHERE. A SIZABLE
CHUNK-— SENSITIVE ALL OVER
'ATTRACTIVELY MOUNTED

o
m

CUARANTES®

PRICE $1.02

NION
FIXED DETECTORS-
ae LOUD s CLEAR.

ks,
AT

& e KEYSTONE PRODUCTS Co.
RovAL OAX,
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Build Better Radio Sets T

——

o Tools

ad
whe ROE dnders

SEND FOR
THIS FREE
TOOL
CIRCULAR

SAVE
TIME

AND

MONEY
Radio
Tools of

OU cannot do good work without the proper tools.

with Ragemco Tools
We ship, direct to your door, any of our tools espe-

chlly made for radio uses. Many of these tools are
different from any you have ever seen.

Tools of Every Description for Every
Conceivable Purpose

Radio Tool Set
Tool Chest
Hollow Handle Tool Set
“Yankee” Hand Dril

“Hollow Handle”
Circle Cutters

Drill
" Hand Drill

Radio Drill Set

Serber and Marker Eisctric Soldering Tron every des-
SAVE MONEY AND TIME cription
Send for our Special Tool Circular “4”. You will be astonished for every
at the remarkable tools we have for your work, that simplify set
purpose

building, and you will be delighted at our low prices.

THE RADIOGEM CORPORATION, 66 W. Broadway, New York, N. Y.

Every
Circuit a
Separate

Color

The new Consrad Pat-
terns contain every pos-
sible idea that will be of
assistance to the user of
these patterns while con-
structing the receiver.
The latest innovation is
the printing of the wir-
ing diagram on the new
patterns in_four colors;
thus, EN for the
Tuner-Oscillator circui

YELLOW for the low
potential wiring or “A”
battery circuit, RED for
the plate and “B” bat-
tery circuit and WHITE
for the grid circuit

ThTROPADYNE

The Superadio—the Only Receiver
with “Tunable” Intermediate
Transformers

The new Tropadyne circuit is spreading like wildi Front pages of
many radio magazines and newspapers are featuring this circuit. The secret
n the TUNABLE Intermediate transformers

on mark out of your Super-Heterodyne.

publishing in its usual com-
plete form a_pattern on the authentic Tropadyne circuit. This pattern con-
tains two exira large sized blueprints (19 by 22 inches). The blueprint of
the wiring diagram is printed in the latest Consrad method explained else-
where on this page. With these blueprints comes a large 16-page booklet
complete in every detail, fully illustrated and written in plain understandable
English.

Altogether every modern aid toward making a radio diagram easy to
understand and easy to follow is incorporated in this latest Consrad Pattern.
SOLD BY ALL RADIO AND NEWS DEALERS
PRICE 50c EACH
Published and Distributed by

The Consrad Company, 233 Fulton St., New York, N. Y.

They take a big que
Consrad is again right up to the minute by

T 1 g}
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The
SUPER-HETERODYNE

e .,,»Nm.mrs S

Rl
il T

USE THIS BLANK TO ORDER

Just sl llus coupon, check the patterns o books
you ail it to us with full remittance.

The Consrad Co., Inc.
233 Fulton St., New York, N. Y.

Gentlemen: I have checked below the patterns
and books I desire. Enclosed find $....__....., the full
price. Kindly send me the items checked postpai

Consrad Patterns—50c each

..No. 2. How to Make a Two-Stage Amplifier.
Y Make a Reinartz Receiver.

Make a Reflex Receive

Make a Cockaday Receiver.

Make a Neutrodyne Receiver

Make the Autoplex Receiver.

Make the S. T. 100 Receiver.

Make the Ultradyne Receiver.

Make a Five Tube Cockaday Re-

No. 12. How to Make a Portable Receiver.
... \No. 13, How to Make a Harkness Receiver.
_'No. 14. How to Make the Original Genuine Super-
Heterodyne. List $1.00.
15. How to Make a Low Loss Receiver.

R L Here’s the finest, most
ms and Hook-ups. New Edition.

o Ql.‘}i.;m ReFty i ek G complete book of data
T Jiohoms 75 each and information ever
210, compiled on the Standard

1. Tips for the Radio Construct

2. How to Make l"ncucr:‘“l:ladm Receivers. Super-Heterodyne.

5. Loud Talkers and How to Build Them. This is the big book of instruction and information on the
6. How to Tune Your Radio Set. various standard “supers” in_common use today; a com-
7. One Hundred Radio Hook-ups. New Edition, plete, up-to-the-minute, 'umlla\ 64-page book covering n"
e ANEAbail Ridlo Pars the builder or user of d  of s might wamt 16 Kno
The Super-Heterodyne is written by a radio authority who

e a ATl Arontith, not only has years of trade and practical experience but is
S e consandy designing iodern sadio apparatus. Tt is 3 handy

o. w Radio is Received X useful size, 5% x 794 inches, printed clearly, profusely illus-
Moz ;;";:;‘;{';;;:“;r;;;j;[“ Chiogitl. trated, casy (o read and bound with a handsome two color
0. 14, The Super-Heterodyne Theory and Construc- XS

9. History and Operations of Vacuum Tubes.
0.

This is the very latest of the compl.
Handbooks on radio, a list
These books are complete practical guides to almost every

library of Experimenters

Spec1al Books important phase of radio transmission and reception,
¥ 5 The famous Consrad patterns are also listed on this
Radio News Amateurs’ Handibook coupon for your convenience. They are radio's finest pat-
Log R e ferny for the building of the most successful standard
.. Wireless Course in 20 Lessons—Leather receivers.

..The Radio Instructor . You can get any of these books or patterns at your radio
The Radio Listeners’ Guide & Call Book.. ... or news dealer or direct from us by using the coupon
"The Radio Review, 35¢ the copy. .....§3.50 the e & uhe b A

Name \oss. g The CONSRAD COMPANY
N, . ole distributors to the E. I. COMPANY

5.
233 Fulton St. New York, N. Y.

City T, ol 525
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L, Ly, L and L, represent lenses, M and N,
mirrars, Dy and D,, soreens. provided with
narrow slits, F, and F

For the requirements of the International
e s
ments o ndulums by means of hourly
telegraphic gxgnals transmitted by the Eiffel
Tower station and by ﬂanm\s at L)on Bnr-

it
e lf)mz, L.pw
ratus in suich a manner hat it is posible
record the illuminations due to the
tions of the pendulum and to isten by tele-
shone to,the ticks produced by the currents
generated by these same rays of light. By
fhis means 1t is possible fo_use e method
of coincidence of these_ticks when it be-
comes necessary (Fig. 7). This arrange-
ment presented no_serlous ¢
was put _into_regular use at the en
of J.mum 1925, Measures are being taken

tions due to the pendulum,

@) momEECTRIC CEL

5. The path followed
by the light rays in the
apparatus used for check.
ing timing instruments,

OB (AP

All the timing instruments of the Inter-
national Time Bureau will be provided with
optical recording devices-such-asthat - just
described.  Although the pendulums of these
time-pieces sustain only the extres nall
force of the spring maintaining the v
clock movement, it is certain that this
cannot be_rigorously constant, and is the

a_pendulum in which the clock movement is
climinated and_which consists simply of a

on the photo-electric cell. The current of
this fatter after amplification actuates an
electromagnet which maintains the pendulum
in vibration. The oscillations o pen-
dulum are therefore maintained without any
mater contact other than at its point of
suspension.

In the case of the geodetic pendulum for
the measurement of the gravitational con-
stant, the amplified photo-clectric current,
which serves to record the oscillations of the
pendulum, can be employed at the same time
to actuate a small electric pendulum which
serves to count the number of oscillations,
in the preceding device.

The astronomer,
means of a meridi:
instant when a particular star th
cross-hair of his telescope, and at cach such
instant closing an electric_contact with his
liand would send the current through the
recording instr\xment (rhmnngr,q)h) on
which, he same time, the oscillations of
the clock pendulum are recorded. There is
evidently an interval between the instant
when the star passes the cross hairs and the
instant when the record is made on the chro-
nograph. In addition, this interval is varia-
ble. This, then, is a source of serious error.

We have tried to record, by the action of

determining the time by
n telescope, observes the

g results have already been obtained with
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Results and Prices never

before achieved.
SENSATIONAL NEW MODELS BY

3850 to 515000

-
The Richardson Console

A besutiful mahogany console, actstically
andSmostendatiouny Comruerda il
hance the appearance of an

Two-tone mahogany_cabinct with sloping
panel and enclosing loop for sct.

Sloping_panel cabinet, maliogany finish,
shows same care and” renult ol skil ap-
plied to all Richardson product

$75 with the 3-dial, 5-tube
tuned radio frequency
set.

95 with the 2-dial binocu-
$ lar coils, 5-tube tuned
radio frequency set.
$1 50 with the 7-tube, 2-

dial control, binocu-
lar coils, 3 stages of tuned radio
frequency, detector, 3 stages of
audio frequency amplification and
self-contained loop set.
(Neutralized by Boyd Phelps method)
-

The
Richardson Imperial

$7 5 with the 2-dial control,
binocular coils, 5-tube

tuned radio frequency set.

125 with the 7-tube, 2
$ dial control, binoc
lar coils, 3 stages of tuned radio
frequency, detector, 3 stages of
audio frequency amplification and
seli-contained loop set.

(Neutralized by Boyd Phelps method)

. .

The 2
Richardson Sophomore
—a year akead

$ 38 5 A 5-tube, tuned

. radio frequency
set with 3-dial control, rigidly con-
structed and wired with the famous
Richardson “Can’t go wrong” wir-
ing system.

Ricuarpson Rapio INCORPORATED

LOS ANGELES  PHILADELPHIA

CLEVELAND  CHICAGO  BUFFALO

Executive Ofice and Factory—128 University Place, New York City, N.
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s (Vega) with a telescope of
centimelers diameter. The deflection of
e recording instrument duc to the passage
of the siars has an ampliude in the neizh-
borheod of a_centimeer. 1t is to_ be
LCsS. hoped. that. the. new" devices. under: cons

o AR SRS e g
RADIO Dliisrs and better_ clectrical nsutation. wil
HANDBOOK give equally good records with stars

brilliant than Vega

Radio [n Germany

(Continued from page 413)

Nauen and Konigswusterhausen have D LEX ain, veene
pressed their appreciation at the quality of STANDARD || Folly poceenteeds
the equipment and the smooth working of

the organization.

Duplex Matched Condensers
Afford Uniform Dial Settings

My gt geda oy om0
v Q)ﬁ e
= ; v

Or eliminate loggmg Dial by call

letters or wave lengths. SPeLmllylest

:lnd uamn(ecd Matc dp

Lo semaia unopencd il o

Every Radio Fan
Should Have
This Book

priceonty - JEL B reo ey

A

Literature on requs
DUPLEX CONDENSER & RADIO CORP.
52 Flacbush Ave. Extension, Brooklyn, N.Y.

Lack some of the

You may dip into it at
random, or hunt up special

information you

read it right through.
ferent types of receivin Fig. 3. A two-tube reflex that attracted great
and sending hook-ups are attention.

. explained; electrical terms
Tedaielly  and circuits; antennas; bat-
wR'Soln  tevies; generatois pud we-

tors; electron tube:
Just mail the coupon’ with & dotlar 5l ‘..d your' | ‘aifaie, full

It has been the special endeavor of the
magagerent of the Bealiner Mess Amt to
mak exhibition in every respect a li
cal _demonstrations—

name,and aidres ‘and we il send you this ¥4 | the whole process of broadcasting 5 shown
e .,ﬁj,ﬁ)‘,g",;"’:h,,‘;yz';".“{gc“r;ﬂ p;u“,‘f in all details from the studio of the broad-
Soolo Lo ast station to the home listener or the loud

WWTERNATIONAL CommesrowDENCE SGHOOLS | | Speater in 4 big
[imemiaangl pEsmotoge sotaors | | Eperer i a big

nciose 3 ost-paid, —

1 o S il (e

[ = dnmm \hem within' five days and you Wil MORE RADIO SHOWER

":R"‘giﬂ’ H”ANPBKOOaK’ 514 PAGES, g1 PRIZES

Chen ey Hanioock, 34 The D. X. Instrument Company, whose
i b 134 e invitation to participate in the Rapio Nrws
mumm: e Shower Party was unfortunately miscarried
i

ok St T - in_the mail, announces at this time a con-
b tribution of twenty-four prizes to the Shower
nibone: $11 piges Party.  These prises, which will be st
Eibess, e uted among_the twelve zones, are twelve P et n:{mm"."".%‘«
Filko vaeiebic e Ak e e Yok o S

resistors.

- Radio Stereophony
(Continued from page 416)

ool
* Wnaterer 3ou butl,

S OF ACOUSTICS

The physical laws of acoustic were in-

vestigated some time 2go0 We will give a

ery bl explantion and druw s example
Trom wircleas chiipass  techiniiue. d

termine the position of a_ship on the ocean,

wireless may be used. From two different iog sheet
W.B. & J.E. Boice, ¢t Toledo, O. | points, A and B, we determine the angle be- i ly Since 1921
tween AB and BX and hetw cu ’\l{ and CLARK & TILSON, Inc
To the Radio Dealer || AX Inthis way. a wandle is formed of | (il O R
Do s i s e ke || f o el e ettt e o || SN
:1\“,;‘:5{ o pibicllons”s worth v of fhe triangle my e compud very |
rite ‘now and prepare for easily with the aid of An- your copy reaching you each month.
e }-.d\ and Winter trade. other example: TIn order to measure the Su\nmb: to. s 10 NEWS—$2.50 a year.
[EXPERIMENTER, PUBLISHING CO. | | distance of an inaccessible point, we have | EXPgrments Publishing "Co, "3 Pack Place,
L iR iR sl e
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point_in question and two different points,
the distance between which is known; i
we constr triangle similar to_that re-
ferred to above, by means of which we can
compute the unknown distance. Now we
can imagine that every observation we make
with ous two eyes represents such 3 seris |
£ measurements eives a cer- |
tain_picture and aumm.m..u!v ermines
the angle its axis has to be turned
at @ certain point. Then, 2 bmy i
in our ickly computes the distance
to_that puml Uy the ald of the triangle
whose base is the line between the two eyes
and whose vortex is at the point under ob-
servation.  ‘This computation ‘never comes
into consciousness ; we are only aware of the
fhol et plastic Secing, & # we Have an
idea of depth in space, because we deter
mine the distances by intuition, that is, we
feel the perspecti

ur_ears d:lcrmu\e distances anddirec-
tions in a similar way, but here three dif-
ferent phenomena are Yt work fo form the
impression of “plastic” hearing in the brain.
First, there is an_ extremely small interval
of time between the instance when the two |
ears receive the sound waves. For instance,
if the sound comes directly from the leit
side, the leit ear will receive than
the right one, the right ear rece S
sound as much later as the sound requircs
C o the rig]
isance of a
{5, the velogity of sound s 1090 feet per

second. This time interval will be .66 foot
(8 inches) divided by 1,090, or 0006 of a
second. . This difference in time represents

the maximum and decreases if the source of
¢he sound approaches a position directly in
front of us. In this position, the distance
of the source is the same from both ears.
As a matier of fact, in order to locate the
origin of a sound, we alwa e head
ihat both ears e il
ly distant from the sourc

Sound travels in waves, mg length of which
depends upon the pitch of the tone. Sup-
pote we have a source of o o the Jefe
side, then the left ear at some instant might
recelve a wave at its maximum amplitade
while the right e ight nches more
Temote, might receive it at i am-
Siade, “Tis diference of phase offers 3
new method to the ear for determining dis-
tance and location of the source of souml

0
intensity; one ear will feel differences in in-
compared with t other ear, thus
the brain to get the impression of

“The photographic camera can be cos nsidered
a crudely constructed human eye

a
L e placed at a distance from
each other corresponding to the distance of
fi humen cyes we e 8 stereqpocr pic-
ture.  That plastic or
Gmerie & e e e e
camera “saw” the object under the same
circumstances as the human eye would have

rophone corresponds to the human
car.. Subpose we placed two mi
front of a sound-producer and at distances
from each other corresponding to_the dis-
tance between the human ears. Receivers
connected to this System of
give a “plastic” impressi
is called Stereophony. In theory, it would
therefore be best to place two distinct micro-
phones at the proper distance from each other
and at considerable distance away from the
Stage above the orches
course, would be very_inconvenient
sound ' would necessarily need amplification
at the receiving end, because one would be
abliged to dampen the microphone in order
to avoid an interfering echo.
INSTALLATION AT THE OPERA HOUSE
So they placed the following installation

Phonograph
Loud Speaker
Unit
Type A . . . $4.00
TypeB ... 6.00

Mozart Radioceive
Superior Headset

Price $5.00

Z?«.

-

Tsrsracratw T

Baby Grand
Loud Speaker

Complete with
nit
$9.00

Complete with
Unit
$12.00

TS extraordinary

reproducing qual-

ities, its low cen-
ter of gravity with
resultant - steadiness,
its general beauty of
outline, and, the fact
that it will harmo-
nize perfectly with
any furnishings from
the simplest to the
m o st pretentious,
have maintained for
it a worthy place
amongst all that is
superlative in Radio
necessities today.

Our Baby Grand
“Appreciation” fold-
er cheerfully mailed
on request.
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Miller

AMPLIFYING HORNS
41 Different Models

The Proof of Quality and Service

Miller Amplifying Horns carry the
seal of approval of this country’s
largest and finest radio manufac-

turers. These concerns use Miller
Horns as standard equipment.
Surely this fact is sufficient proof

of Miller superiority.

No radio company that has built up
a nation-wide reputation for mak-
ing a product of high quality would
risk that reputation by equipping
their product with anything but the
best. Such companies use Miller
Horns and depend upon Miller to
make deliveries according to their
requirements. They know that our
vast experience and tremendous
production facilities have made it
possible for us to offer amplifying
horns of highest quality, at a com-
petitive Write us today for
complete information.

The Miller Rubber Co.

Akron SN

price.

New 1025.26 Edicion.

Contains nationally

advertised high qual-

ity Sets, Kits and
parts,

VERYTHING IN RAD
AT ATTRACTIVE PRICES
SETS OR PARTS

Mail order on'
PANY. 417 North Clark

ALL RADIO ©

in the Berlin Opera House: At the edge of
the stage six microphones are placed as
s Ay B C,
and C
ind A, B, C. to another pair
pair of wires there is a cable Jeading o
receiver, where one supplies the
on the left, the other the receiver on the
right ear. each set there is a cable
leading t0 the subscriber, each receiver of
the headphone being connected to a separate
cable.

Whoever has an opportunity to hear this
stereophonie transmission s surprised by the
effect. The sound seems m
sharper in every detail. The different voices

chorus_become notably more distin-
guishable from each other and irom the
orchestra. The simple method of transmis-
sion can never produce these effects, just as
a photo can never reproduce the perspec-
tive of a lands

DIFFICULTIES
Howerer, we cannot overlook the dificul
ties of the stereophonic transmission,
impossible to furtish every hearer with two
separate cables going into his home. h
increase of wires would become an unbear-
e burden on the telephone system of a
1)1g city like Berlin. We see, however, that
there is 3 possibility o
service of today by using stercophonic trans-
mission. The transmission is certainly pos-
sible. There could be two micmphones in
the broadeast studio instead of one, con-
nected to two distinct transmitters which
broadcast the performance stereophonically
on two different wave-lengths.
ceiver, each phone of the head-set could be
connected to,a distinct receiving system tuned
to the t i It is
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Bulb Extra

At your dealer’s. If ho camnot supply
end his name with your order fo

needless to say that this arrangement gives
rise to numerous difficulties and makes re-
ception considerably expensive than
docs the simple method. The difficulties are

nsurmountable. The Berlin
broadcast station has already transmitted
stercophonically on waves of 430 and 505
meters, .

n the United States this system
mitting has been tried with fair_results
Yale University. in New Haven, Conn.
transmitters of about 20 watts' power were
employed to broadcast stercophonically, the
wave-lengths being about one hundred meters

This subject of smreop]mmc broadcasting
is referred to on 235 of the March,
1924, issie of the Jonrnal of et
& particularly pertinent paragraph of
is quoted below
“In picking up material for broadcasting,”
that is, in getting the sound energy into clec-
| trical encrgy, the general requirement would
| seem to be to get to the high quality micro-
phone the sounds in_the 'Drm in which a
istener  woul hear them
he were free (o choose his Jocation with
sounds. - In
spect, the skilled listener would be
largely governed by hearing the sounds under
the accustomed conditions with all undesir-
able noises, echoes and 2 I reverbera-
tions removed. In considering the pick-up of
material fot broadcasting it should be noted,
however, that it corresponds to listening
with one ar, that S5, the binaural sense o
direction, which is normally obtained in hear-
ing the ‘sounds directly, is lacking. With
binaural audition, it is possible to concen-
trate on one sound source and to disregard
somewhat the effect of other sounds com-
ing from different directions o distances
Because of the monaural character of broad-
casting it is necessary, therefore, to go cven
further in reducing noises and reverberation
at the transmitter than would be the case
| for an observer using two ears at the same
| tocation.”—Funt.

o

Stop Trying to Wind Your
Coils on Your Finger Tips—
IT CAN’T BE DONE!
{ ZARD .z:;;.,j'..ms:.‘u: “w"my

I NDE

et deriee,
Kilons i

VINDER, o light, durable and
nlckelad ihroughoit

Wil ingaro The proper BARILAE of sl
ieknesdes of wiro and ee away with th

£l tasks conmectad with the boding

i inds the Jargest coll tequired. i thirty
el A el wire el 1 s
ERanieaity perfoct and Tenders it HBociile 10 make 4
i or uneren coll '[I»eulmlerl “astable T o
il T et "Shd ‘e Halt
indhes'in Wametor:* PRICE $0.30.

WIZARD WIRE WINDER CO.

S Coati Aren ca.
ATENTS & 5o il
BLANK" before discloing iventions.Sond

model or sketch and description of You inven
tion for_our INSPECTION and INSTRUC.
TIONS FREE. TERMS REASONABLE. Elec.
trical and Radio Cases a specialty.

VICTOR J. EVANS & CO.
919 NINTH ST, WASHINGTON, D. C.
vour sopy resching you cach month,

aye:

Sub!cnbe o RADIO NEWS — $250
B trinearts Publshing Cor 55 Park Pho M. ¥
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The Ba(anced lmerﬂex

(Cmumwd /rom pa_{/t 42)

e e e The ‘phone
jack_for head-phones is at the left, whil
the jack for loud speaker is at the ngm
‘When through using the set, the listener
pulls out the plug, which automatically_dis-
connects all the vacuum tubes. There is no
switch on this rec

OPERATION onssmg SET AND SPRCIAL

TRUCTION!
s is a world in which you cannot hope
to get anything for nothing. By this I mean

that when you have reduged ihe usual six
or seven controls in your set to a single one

sul ot better, than with the old o
nuh you must of
AND IT IS

PI

ITS SUC e s
Hi ot Toi e B
b i G, detector be-
cai me it seemed most stable of many
tried. 1 recommend to the builder of this

set that he try this detector as well as sev-
eral others 4 As o matier of fnct f besbmes
necessary to_have several fixed detectors,
Beiae i et thar il
are suitable for this set. Not every detector
Will work, and T have found that the de-
tector that is too sensitive will make the set
howl and squeal, which is exactly what it
is not supposed to do, and does not do if
the_detector is well chosen.

You will understand, of course, that the
“B” battery minus goes to plus This
v s D e you

connect it.
FLEXIBLE =
LEADS T0 -~
ROTOR

SECONDARY PRIMARY

WINDING WINDING
60 TURNS 10 TURNS
OF N 24 OF Ne. 24

D.CC, DCC. WIRE

WIRE

vanmnzr/ s % o

~REAR VIEW OF COIL
SHOWING CONNEGTIONS~
Fig. 3. T e constructional decals
of the varioceupler which can be made readily
‘any experimenter.

As will be seen, no rheostats are used in

t will be found that on locals the set, if
the connections are right, will work imme-
diately, although it may squeal and howl
It now becomes necessary to_adjust the
tickler controls. THE WHOLE SECRET
OF THE SET LIES RIGHT IN THE!
T!LI\! ER L()'\'TR()L\ As I said befor
d in which you cannot hope to get
1n thvng for nothing, it will be fo\md l\m‘
a litle worle must be put in fo adjust these

e 2ohaiiPhesed 1ol

i
Tune in the lowest possible_station, say
around 210 rs. Adjust your

fickler cantrols in suc
tion_comes in loudly without savealing. Ry
turning both tickler controls VERY siowly
voiu wll find a point which s just below
fhe oscillation. That 1 the correct. point.
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Logged 204 stations
with the Harkness Counterflex

SING a two-foot loop as antenna, Mr. E. F.

Cassel of Washington, D. C., reports the re-

ception of 204 stations with the 3-tube Harkness Counter-

flex. He writes:—
“My log shows 204 stations, approximately one-third of them on
the loudspeaker and I am not a DX chaser. The stations include
everything from Denver east and from Montreal south. Most of
R e sl e G e
locals were on. ave a number of friends with super-
heterodynes and multi_tube sets but I know of no set in this town
t has been giving the consistent satisfactory reception of mine.”

The Counterflex Circuit was developed by Kenneth
Harkness, whose knock-out Reflex was the sensation of
1924.

The remarkable results obtained with this set are due
to a novel principle which enables tremendous am~lifica-
tion to be secured and eliminates the squeals of self-
oscillation.

After experimenting with the Counterflex for more than
a year, Mr. Harkness has now written a booklet giving a
thorough explanation of its fundamental principles and a
complete description of different models of Counterflex
receivers. We will send you a FREE COPY of this book-
let on request. Just mail the coupon below, enclosing 10
cents to cover postage and cost of mailing.

KENNETH HARKNESS RADIO_CORPORATION
t. A2, Newark, N. J.

With this complete it of
genuine Harkness

Sk cam cicembls the 5
tube Counterflex: in just a

o he
S crie dicsromn,

COMPLETE 3-TUBE
KIT - - - - $3600

CENUINE

CJ‘fARKNESS

RADIO PRODUCTS

'M ~1 'S coupon KENNETH HARIgNESg ‘l:A’DIDh CORA
il thi B SRRSO,
for FREE BOOK | 5o sost oo s oy ot e voois expusnios

(coin or stamps) to cover cost

Name

Address
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3 5 Cents

ON ALL
NEWSSTANDS

combined
Wih b “y:o'roms'r

NEW YOR
Eited bY

AR
AN

our At sk

. W, DB MOTT

B LIS HERS ST GURIST
K o CAMPER & TO!

Now Bigger and Better than ever—
COMBINED WITH THE NEW YORK MOTORIST

MOTOR CAMPER & TOURIST, the only national magazine
for the man on tour, has acquired the NEW YORK MOTOR-
IST and combined it with MOTOR CAMPER & TOURIST.
The number of pages of interesting reading matter and beautiful
pictures has been greatly increased and many attractive improve-
ments have been added.

The art work is the finest that can be obtained and the entire
magazine is printed in colors.

New departments have also been added, together with a larger
and more varied number of articles on camping and
touring.

MOTOR CAMPER & TOURIST is a bigger and better maga-
ay. A helpful, interesting and essential magazine
ist. Buy your copy today, it is a complete guide
for every tourist.

GERMOTT PUBLISHING CO., Owners

Licensed Publishers—EXPERIMENTER PUBLISHING COMPANY, Inc., 53 Park Place, New York,N.Y.
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It will be found that, as you turn the con-
denser tuning control, the stations will snap |

artling loudness without being
ascani oty 2 squealing o howling
{hroughott the entire Tange of 200 to 543
meters. If there should be howling or squeal-
ing at any of the higher stations, the ticklers
are not adjusted correctly. Tt may be neces-
sary.to tumn one tickler &l the way around
and try working it back the other way.
Sounds'should come in ot only Toudry bat
without distortion of any kind. If distortion
exists, the ficklers arc correctly adjisted

ROTOR ¢
oARB0ARD DTTNSIE
TUBE S N2,26 D.CCWRE
FRONT, THREADED
R0D
R34 Lo
SPACING elavii
WASHERS

~CROSS SECTION OF COIL
SHOWING ROTOR CONSTRUCTIDN-
Constructionl details of the adjust-
el decribed . the Fri e
‘made by any constructor

will take you a fittle while to bctouk
7am'1ur with this adjustment, but once
et the hang of ity" you will be (,,wwy d
af the power and seléctivity of ¢

pite_everything, the set e

then' the trouble lies in the coupling between
the two condensers. In other words,
condensers do not balance the inductances
In that case the condenser sleeve, as shown
in Fig. 5, should be loosened and one of the
rotors of one of the condensers advanced
o retarded % of an inch more or less.
can' best be determined by experiment, In
the set which we see illustrated here it was
found that for best operation the outside
rotor was almost 6 of an inch out of step
with its mate. With a little experimenting
you can find the correct point, after which |
the sleeve may be tightened.  This should |
stop all squealing, and the set may now be
Said to be perfeclly balanced

DRILL_AND
HOLE o, SET SoREW

FILE TENNON

TOFIT SLOT

Nt 70 S
Shisee Lo

“ENLARGED VIEW. o
CONNECTING SLEEVE

i
FILE OR SAW SLOT

CUT OFF CONDENS-
IN END OF ER SHAFT
CONDENSER SUIT CONNECTING
SHAFT E
Fig. 5. Full Tow to ek oo |

stro
tuning condensers described in this aric e Note
particularly instructions in the artic

There may be other reasons for squealing
and before attempting to adjust the conden-
sers, please bear the following important
considerations in mind: No two tubes
alike. Tt will be found necessary in most
cases to switch around the four tubes; this
often remedies the trouble. Also, as stated
before, the fixed crystal detector_may be at
fault.
howls.
sert a new detector into its lwhlm;: brackets,
you have to retune the set slight

Just Listen to It!

'HE A-C DAYTON asks but one (hing—a
chance to prove its performance ability in
actual test! Just listen to it—compare it with any
other set on the market under equal conditions—
and buy as your ears tell you

The A-C DAYTON has ulway« sold on perform-
ance and performance alone—for it is a receiver
that makes its own claims. Ask your local dealer
or a demonstration in your own home—or write

direct.

THE A-C ELECTRICAL MFG. COMPANY
Dayton, Ohio

Makers of Electrical Devices for more than Twenty Years.

be

rei brseg
Cire, 4 dey
Dregot

e Circu;?

5"5@

($120 west of Denver)

of quality throughott,

A- @ DAYT@N
WERADIO®S

‘“for the man who believes his own ears’’




PROUDFO(

100 to 1
Vernier Dial

At last, 2 100 to 1,4 in. genuine bake-
lite vernier dial that matches up with

a small
Nothing com-
fine

metal case in the knob.

plicated about it but extremely
el ot

¢ Proudfoot 100 to 1 Vernier Dial

B sl e ey )

locknut mounting types. - Easily at.

« your dealers. If

be” canaot suply: you, wiite =$3.00

us. Complete

CRUVER MANUFACTURING CO.
2456 W. Jackson Blvd., Chicago, 1l

RADIO
Storage “B” Batte:
Lasts Indefinitely—Tays for Itsclf

Bex

JATTERY COMPANY
At DERVIS, o, ChictE, T
B A J R

h\Vorld

FIREASE BATTERIES L

Tovure your_copy reaching you o
sobiatse X RABIo REWS 1o o3 oot
Bipeimenter Publishing Co, $3 Park PL, N.¥.C.

: |

The detector may work better if reversed.
Try this and you will fnd that when f is
operated in one position, reception is louder.

but if you
tant stations, you will fnd that the signals
are in all.cases practically killed. Besides,
r in the grid circuit makes for

signals.
Tmportant poiat Is_ the detector
the set shown here, the par-
ticular voltage for best results was 21. This
means that you should use a tapped “B”
battery on the detector side.
on this particular set practic
Sials, cxcett Dowesful Jocal stations.

Try reversing aerial and ground.
often this makes a big difference. If
aerial is 100 fect or longer, it is auite neces-
Sy 0 nies B s e el
Serkes with the

“The lbet ey b6 Wil 8o pork st b
ol, the

Very

when,
statio
at their

power. There should be no
howl or squeal through the entire broudeast
range. When the set is finally adjusted and
works at est, it may be notice
during the month it develops a squeal.

need a slight  ret € new tubes are
used or tubes are switched around, retuning
of the ticklers is, of course, necessary.

A complete list of materials for
the Balanced Interflex:

Straight-line Frequency Conden-

Vaneceuplers
Amperite:

Audeo Frequency Transformers, -
394 t

St

Fixed Detecto

005 Fined Condensers

Vernier Dial

Automatic Filament Control

Jacks

NERAA BAN B

Panel
Baseboard
Binding Posts H

RESULTS

This particular set, on 3 60-foo
brings in KDKA at a - Ry e
dous — stronger _than
some of the locals. This in midsummer,
with lots of static prevailing and_transmit”
ting conditions notoriously poor. The locals,
of course, come in wit dotis volumt
over the entire range. stations that
have been heard on a single evening aré

given in the list. This should by no means
be considered a record, because ing
conditions in New York are poor.

the

le’ it imposs;
morc stations that otherwise c
Togged.

could have been

his receiver should be of particular ap-
peal to those who wish the simplest possible
Somirol of a radio et

The policy of Rabio News is such that
it is impossible to recommend certain parts
into_the making of any set. The
, however, be glad upon_ receipt
ed addressed envelope, to forward

a list of the particular parts used in the set
et ek Thie weies il Slio he glad

BT e
those readers who have constructed the
Interflex-Four, or who wish to have further

particulars about it
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MARVELOUS NEW LOOP

Folds to any position—Wires always taut

GUARANTEED FOR LIFE!

st addition to th

Wil Ship. direct.

“y_m PRICE, $15.00.
Jor our propositi

AALCO RADIO LABORATORIES |
6346 Cottage Grove Avenue

The Famous Truly Portable

TELMACO P-1 Receiver
| Four Tubu Do the Work afStrm
| ]l hegeerstporiaien e e
|| R e e
%

Pk
Our ol o Tmco T e
et e T L
| s, e ol
L 530,00

e
‘ ‘l‘elep!wneMaIntennneeCo.
| i1s 8¢, Dept. B Chicago, il

You clip
et

's
= bargain pricel A
o6 G and eastat oty pasments It

o by |
il Uni st oSl am top to boton |
e oo “remoees, U ot Foasom o not

g
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The Radio Hook at WRNY
(Continued from page 438)

this,
announcer lets him.
amateur is palpably bad, the announcer, e

ignorant of all

. foes on to the end;
that is, i ft

Tistens in to the din from the critics’ ‘room
by smeans of his head-phone cly informs
the amateur that the critics would like

i et | dane NBETY
the next amateur goes on.
Why do the ¢ wear head-phones?
Simply because if they had a loud speaker
in_the critics’ room this
talk into the microphone and the
ence would hear nothing but a howl.
the head-phones are needed.
patent is pending on this arrangement.

Hence

you, NOTHING BUT EXPERI

INTERESTING ARTICLES TO AP-
EXPERIMENTER
FOR OCTOBER, 1925
Thermit Fusions for Experime
Ty 7. O Gonmor Sloane, Ph.D.
Audio. Rrsquency Ampliting Transormers
re H. Nakken

A Broadeast Tyve o
Remote Cont By A. P. Peck
Metws a0 nis Use
Leon L. Adelman
Maps of Blecuricity on Aifplanes
. T. Wil

Bteceic Wter Tank Hester

Hard Tubes and Soft Tubes
(Continued from page 435)

cam and the simultancous
e space charge by tl

to the electron str
£ 1l

reduction o e posi-
tive ions—will together produce a most
marked increase in the current passing

through the t
facts nxp]am ihe extrame sesstive
ness as detectors in wir tubes_con.
taining a_certain Fhae ol i
grid potential is set so that the driving po-
tential on the electron stream is just too
small 1o, produce ionization and the grid Js
then connected to an aerial any potential
surge in the acrial, even if extremely small,
will cause joni {0 set in and the plate
current will leap up to a value much higher
Thanwoda e 0t Jard.tube were
connected to the same acria
INSTABILITY OF GAS TUBES
aly, the trouble with these tubes
s been instability of the critical
voltage point for the setting in of ionizs-
his point depends on the number of
e it
£ the. gas 1o merely fhe. reskdual i from
the evacuation of the tube, the pressure does
not remain constant while the tube is in use.
It follows from this that aithough a tube
may display_extraordinary sensitivity at a
iven moment it may slip off and be almost

551

THE KODEL MICRO-
PHONE LOUD SPEAKER

Volume, Nono
amber eliminates distort
The $15 model incorporates the
e Kodels Je. amies with the
Targe Kodel uni, $20.
Radio dealers everywhere have them
THE KODEL RADIO CORP.
501 E. Pearl S, G

To the Radio Dealer:

Let us explain how you can make the sale of our
publications a worth while, well paying part of
.your business. Write now and prepare for the
Fall and Winter trade.

The Experimenter Publishing Co.

53 Park Place, New York City
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HOOK-UPS _a#8VIA RADIO

Get a Big “‘Circuitgram
Book” and Receive the
Latest Hook-Ups by
Radio

The, book contains five sets of blanks,
CIR

LL((’K\’\W

\ % c>! things cver published for the
\ \ \ ‘man who makes his own hook-ups,
the student, the radio engin

The S ton “CIRCUIT-
CRANS St ave of hve
different kinds: for one, two,

D,
all you need to do is to
draw the connections be-
tween the symbols rep-
resenting the_different
parts of the Radio set.
With this book you

hook-up being
broadcast from
different radio
stations  through=

Price

25¢c

Our “CIRCUIT-
nrz/mf' books are
sold by All Radio and

cxrcmr) should
one of these
500‘(: on hand.

~ EXPERIMENTER
PUBLISHING COMPANY
53 Park Place - NEW YORK, N. Y.

WBEX
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couraging, and later wrote that if true it

| would account for Michelson and Morley's

Developed for Those results on light and ether drag. (Still later

Who Demand the Best [| | he forwarded one of the papers to the lxmal
| socmt) fnr pubmmm but could not

it aper was ot published i
e ol

The theory was rounded up, meantime,
the tensile strength of some metals which
had never been measured was predicted, ¢.g.,

i ater confirmed

Also the true
out and
and
5 caation was modibed
ato s simple form which has o been
accepted, by Sutherland and others.
STANLEY-KELLY-CHESNEY LABORATORY

Stanley owned part of the elctri light-
ing station at Pittsfield, Mass.
s e et i
ind wat 3 fne desiimer, bal yorked out
new types of transformers which should be
(and later turned. out to
A
liant idea of neutralizing the inductance of

S i 49500

BOSEIER R 300 3rk: 250

i Apex Rheostat I Dlals
“Apex Ve

 brothers to  Di

e
oy sheraion, benuty o Chpearance,
Royal o ]

Bilfuee Goid Gak5
It Jm dealer

106

e i wnsbie 43 sy you.

ot from us.

X ELECIRIC MEG. CO.
.+ Dept.

Fatodon 006 bril-

22: Volt Iln Acid Everfasting
Recharge-

s b

CHEMICALS

Does not Tose charee standing idle. SPECIAL 3—22%

e

o fobis atsiogie
SMITH, 31 Was Danbury, Gomn,

le pieces.
thought that the silicon iron would be
of use in the transformers and A.C. motors

20 Chesncy bl fomnd shay e 1l cusrers

57!//1/12 s

‘Today's Greatest 1-Tube Sel

uld b

eutralized com-

of transformers co

mercially and the all-day losess greatly 1
duced if my

used. So I

mermann_offe;

electri

unuM]:la‘ but, perhaps wisely, 1)Cr!m|v~
unwisely, T wen.

Sunzrpowar Broadcas(ms
(Continued from page 419) H

are carried overhead and consist, for the
most part, of copper tubing

The o transmiters and the modulator
units, together with the kenetron rectifying
ants, are housed, in Building No. 1 at the
experimental

THE TRANSMITTERS
irom the two main transmitters,
are several others, One i built 19

)
51
B
g
2

in Schenectady.
ork at about 5 k\lo\\'«ku et e e
stallation is capable greater out-
put. - This station is in 2 hmldmg of its
own and the other, s installations
are situated in still another building.
power supply for the whole outfit” comes
fro

aerlaelm
Rt Bl pr 5

ou will be delighted with the gorecoue - and 40-1 |\|ﬂer work is still very
i ‘ i

nml\[w sovel design of the Town Crier—
e Speaker with the voice that thrills. regular_broadc:

Solely for the

5 Voar dn o 0 Tow worl being done with them is
P e R e purp lecting data as to the be-
Colien ottt o e | havior of radiations at the extremely high

chrome models.
List Price $17.50
‘West of the Rockies $18.50
LE RADIO LABS.
Bl

GAl
2509 Trving Park CHICAGO

frequencies.

The two large installations are in standard
form and are permanently installed. The
condensers, as_can be seen, are composed
of Jarge aluminum plates, which are made

up in a very novel manner : the surfaces are
= formed of two pieces of spun_aluminum
TIIE LATEST which are snapped into the holders like

Watch crystals. | They are spaced gather far
apart, even for ransmitting sets " However,
when it s considered that in some of the
sets the voltage on iaiEiagin the
10,000 the reason is ob

arts and sets are always featured in
e a live-

P
our Salespeaker.
wire dealer, write for your copy, now.

vious

ater cooling system is worthy of

P 7‘ o8 s “"“‘2;’: | d«m[m dcscnptlon he plate of the tube |
gai.TE S i v o | R SR SRl |

perate
FREE 10 Day Trial

Combines e

ciles o nm ani ks

S hghny seecth
o S e i eponeii
St our ik,

iy, onder ‘to-

sTElNrn:  LABORATORIES, Mayufacturers
Bldg., Atchis:
Weite Jor ‘Fete Liveatores

Complets Line

To the

RADIO
DEALER

Let us explain how you can’
make the sale of our publica-
tions a worth while, well paying
part of your business. Write
now and prepare for the Fall

and Winter trade.

EXPERIMENTER
PUBLISHING CO.
53 Park Place,  New York City
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LARGE CONCERT UNIT
The Heart of the Speaker

Large size of this unit gives great
range with tone of most pleasing qual-
iey which, combined i the ampliy
ing properties of the Burns Horn,
produces remarkable Bl

Horn is of di e de-

sign with P)(’Illn Rar: in

several handsome finishes.

It pdleasbs the eye as well

Made by
ic (Gmpany

ican Glectric
CHIGAGO, U. 5. A.

How to Build|:
the SUPER-FIVE

for the QUADRAFORMER
will bring you a.new radio ©
Tiistraced

Yie todas

1 cofusely

Eifparation:

Tnclose 25 ond ot b it b3 et

Geamhart-Schiusicr Radio ” Corporation
D7

Fresno, Ca

Young Men—Turn Your
Spare Time Into Money!

n big_profits, pries, and awards selling
SCIENCE & INVENTION,
PERTMENTER, an TOR

CAMPER & TOURIST in your neighborhood.
We train_you as our salesman and pay you
Hberally for your time te at once and we
will help you to get staste

M. BRIDWELL

THE EXPERIMENTER PUBLISHING CO.
5 Pack Place, New York, N. Y.

plification constant and the plate resistance. |
It must be understoods of course that each
tube is put through its paces separ The
o e all the

tubes measured n the Labora-
were found to have
values of these quantities in accordance with
the values given e, manufacturer_on
these graphs furnished with the tubes. The
tubes which were tested were sclected at
random from a batch of 100 furnished by the
manufacturer.

RE you ierested i motoring, tou-:
ing or camping? If you are, do not
© ful to'Fead the October issue of

MOTOR CAMPER |
ﬁND TOURIST

L BB B T o

CONTENTS FOR OCTOBER ISSUE

Hunting with the Automobile.
By Capt. Paul A. Curtis
Why Motorists Like Wisconsn
ey

H L. Bauchle
Springs in Missouri

By Mabel Henderson Malone

What T Wear When Canm

A
A Trip to the smmm
' Louise A. Haadin

Hunting a_Good Prads o Comin
Ninety-Day Ramble.

By B. F. Clark

"Peail McPherson

The Bluenose Trail.
By Lorraine Wallace Gould

The Behavior of Radio
Waves

(Continued from page 411) i

Some of hese things have been brotight
out from time to time in Ravio
the, forccasts of the future. These pluy)\
nely interesting to me aud
bse who have imagination
B e s
youngest scienc

‘And one point_ which should not be ove
looked by the ofher scienccs

of radio s that before all the present enig
Thas are solved, fhere will be @ wealth of
material found in the exploration of radio
that will throw no end of light upon prob-
lems now confronting the workers in other
elds.

of these which seems to be of great

importance is in this same wave work which
we have been describing. Before all
known congerning the natuce of propa i
of waves from an antenna, the pl
find a great deal of data valuable to him
lly reaching 2 thorough explanation
of the e of currents over ordinary
Conductors, a problem sehich is by no means

led a5 gt

Already radio has taught us a great many |
things concerning the electron, and i
fainly will 1ell G miuch more as time goe
on.

HOT DOG!
: So that radio mmd of
dogsnt approve of your cry
R S e bR 1
the' catwhisker!

yours

Contributed by Moses M. Allen.

in the advance |
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MURDOCK

Somplts desrian
erful

FOR'

and_ Volum
e iies il
Guaranteed to

Your

Gise Campite Seaion or
o ;r/ :
RicE

Complete Kit—

$22.50
0

C!.s E JACOBS. Sole Mnfr.

N. Kodzie Ave,

Build aSingle Control Recelver
Don't Use a Mulitude of Dials

PRICE

The KINLEY

Tlmed Radio Frequency Umt

ETTER RESULTS

o tor o  Sve-tbe set

At sour deslere otherwise send purciuse price and 300
B Sty
Sand ar dncintive_ elvular

Kmu:v umo conPANY,
45 Elmburst Av. Detrolt,
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The [nventions of
Reginald A. Fessenden

(Continued. from fage 429)

pover formerly used, i . just a il
than my estir

A.C. MOTOR. SILICON IRON FOR LOW

A.C. LOSSES
Meantime, whenever there was a_chance,
Alfernat-

athers was carefully studied.
was done on an a.c. motor, a_commutator
e by currents. This was a
dead failure. The sparking was cut down

pretty well, but it got altogether too hot. ‘
n

a he |

o get a kind of
iron with lower hysteresis and higher ohmic
resistance.  Here the electrostatic doublet |
theory of cohesion came in useful again.

d sure now that this particular
application of the theory was correct, but it
gave the results, which was the important
thing then. Why did iron have hysteresis?

¢ st what happencd when iron was
magnetized? Ewing's book on magnetism
had been published and it then seemed fairly |

iron molecules _aligned |

themselves in some way when
Hystoresis meant logs of energy, so it secmed
that elements which caused iron to have
is, when alloyed with it, hin-
the iron molecules aligning
freely. Looking back at
for the explanation of the
chemical compounds it will be seen that if
the inter-space filling element was small or
irregular in shape it would do this. “Also an
irregularly shaped clement had a high melt-
ing point, and mercury had 2 low melting
point because its atoms were nearly

N the cabbeg atomncyas amatl e I
sharp corners and carbon had a high melt- |
ing point, so this would explain why high |
carbon steel had high hysteresis. The thing |
t0 look for then was some clement whose
atoms were arger than the carbon atoms and
which did not ave too high  melling point
and which was cheap and easily alloyed with
e =
as its atomic volume was cousrdv:mbly larger
than iron and it meled at a lower tempera-
ture and was easily obtai
ek, S neia ot e oo o
former clectrician for the company and then,
(1890) engineer for the Roebling’s works
samples of low carbon iron alloyed with
ferent amounts of silicon were obtained. They
were tested and found to give low hysteresis
and eddy current loss. I think now that the
result may have been pure luck and that the
rotation s of a more complex nature, but
the result has been of so much use to the
electrical industry that T have not, perhaps,
the proper amount of shame in telling of it.
Arrangements were then made for obtaining
it in quantity and in sheet form for arma
ture discs.

ELECTRODELESS GAS LAMPS

When fixing up the Iaboratory photometer
and correcting it for color of source, some
vacuum tubes which were Iying about were
tested and the results suggest
efficient vacuum tubes might
making the tube long enough, because the
voltage drop at the electrodes was indepen-

nt of the length and formed a very small
fraction of the total drop when the tube
was long. So some tubes were made up
about twénty feet long, my glass-blowing ex-
perience coming in useful here, and the re-
sults were good But the current had a
bad habit of jumping to and running through
the walls of the tube when the tube got
hot, leaving the gas without current. So

555

Amazing new receiver

NOW anyone can build it in an amazingly short time chis
new easy way. Experts assemble it at factory. You sim-
ply wire. Note revolutionary new principle it contains.

O excuse now for not having a
fine radio. At a surprisingly low
For a remarkable plan is
R T
own, It is so casy that anyone

can do it in an hour's time.
that many continue fo build
thcm for othe: No wire bcndmg or
soldznng Mcr:ly attach a few ready-
. flexible eyeletted leads, and the

Jot it donk,
And in addition to the fun and pride
of building your own, the fnished re.
containg x phenomenal
found in the
ts; that brings rosults
otherwise impossible.

s feature follows the discovery
new inductance principle that
overcomes many vital, weaknesses of
present day sets. It is based on an
entirely new type coil—the Erla *Bal:
Toon *Circ}

erclmds are the backbone of the
Erla kit and are largely responsible
(or the striking_ mmrovcmems this kit

one offers. Note these four advan-
tages in particular:

1. Greater distance.
no measurable external ﬁeld lu aﬂ:ct
adjacent coils or wiring circuits.
makes possible higher amplxﬁcalmn in
cach stage, with increased sensitivity
and greater range.

2. More wolume. Higher rf. am-
plification enables  Circloids. m bring
in distant stations scarcely as

lers— Exclusive franchises are available
To Rien_ciuss deators n. localisios stil
open. Write or wire

ardinary sets with volume enough on
the loud speaker to fill an auditorium.

reased selectivity. Circloids
foe _absolutely mo pick-up aualites
of their own. Only signals flowing in
the Siniemma ciccuit arc

4. Finer tone guality. The self-
enclosed field positively prevents stray
feed-backs between coils. Hence no
blurring or distortion. Tones are
crystal clear.

Circloids are sold singly and in scts
of three; also in kits containing three
Circloids and three 00035 condensers.
Write for free information on kit—also book
See how a few minutes of fun will
give you the newest and most nearly
perfected set known to radio science.
Examine it at any Erla dealer’s, or

the coupon for full information,
illustrations and
in the rcmarkable
Radio Reception,” describing the sen-
sational new Circloid principle. Enclose
10¢ for mailing and postage on book.

Electrical Research

Deptit-Ar Chicato T A
0 Send me reo informa-
This s i
t. O Enclose 02 T it
tare for vouk, i el e
“Better Radio Reception." complec racio serice.

..Caunty.

The ic

1 Buy of the

GENUINE

HARKNESS COUNTERFLEX KIT
3 Tube Reflex and Better Than the Average 5 Tube Set

Instruction booklet illustrates and explains assembly and wiring step by step.
SECOND: A FREE W iy zlecd for % LOT 20 x 100 at or near Port
Jei Tsland, New

flerson, Long

THIRD:
ALL FOR

$36-00 C.0.D.

THE REGULAR PRICE OF THE
HARKNESS' LATEST MASTERPIECE

A year's 5ubscnphon to ems s magazine

1
1
1
I
1
'

Radio Set, Lot, Subscripti

RADIO NEW.

KEWOL RADIO cOMPANY.
£56 Broaay. Now York Gity
ctlemen 1 i enclsing chesk o
sa000 or N e ke

o HARKNESY
nd

i ot vl e it NARTANSY DEED
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Address .o A
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PRICE 2:22...

Mail all orders w:th money order or cash
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By H. GERNSBACK
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the next thought was, why not do_away
the electrodes altogether and make the

25 the secondary of a transformer and so
do away with all electrode drop and loss? |
This was suggested to' Mr. Westinghouse,
but nothing came of it at the time, so_ the
work was droj

FIRST PATENT. SILICON IRON WIRE

FOR LEADING IN WIRES

2 the vacuum tube experiments platinum
had to be used for the wires sealed into
the glass and leading the current to the
clectrodes.  This was expensive even then
What could be used in pla
dently something having ﬂ\c “ame approxic

ate_ coefficient of expansion as glass and |
which_would “wet” the melted glass, ie.
have if possible a negative capillary coeffi- |
cient with respect to melted glass. ~Iron
has  low coefficient of expansion, and glass
is mainly oxide of silicon so wire made
from the silicon iron alloys which had been

sbtained for the magnetic work suggested
ftself and proved satisfactory. Other alloys
were tested and my first two patents applie
fory with the permission of Mr. \\'cslmg~
house, . 452,494, Feb.

ohalt, S ST S
covering the method of Lcepmg the ,omt
clean by sealing in vacuum, driving off oc-
cluded gases by passing current through the
wires, so that iron or nickel alloys could
be_used without addition of _silicon,
oxide formed being forced to e
and dissolve in, the glass. Nothing was
done with. this at the time, but it save
Westinghouse the loss of the contract for
ting e Coltmbia Exposition at Chi-
20 10 1693, and Ihc method is apparently
Coming into use again
VACUUM-BOILED OXY-CELLULOSE
CONDENSERS
The condensers used for the A.C. motor
experiments, though of the purest cellufose
ar: nd_boiled in vacuum, heated
B Ser had high dielectric. hysteresis.
On the electrostatic doublet theory this
must be due to_short-conducting paths in
the material, of perhaps only molecular

water could be split off from cellulose by
jonged heating at a Certain temperatur
Possibly  this water mulmm was what
formed the con ath, and caused ¢
hogh wsterest. . So.the paper was et
high melting point for so many hours, until
the water molecule had come off, and then
bailed in vacuum. It worked; the hysteresis
was reduced to a small percentage of the
previous loss and could no longer be meas-
ured.

PURELY SCIENTIFIC WORK
Passing over other experimental work on
circuit-breakers, projectors, etc., the purely
scientific_work had not been entirely neg-
lected. The money allowed me for Pullman
fares on my trips was (with the knowledge
of the company) used for buying scientific
baoks, with, I believe, no loss to the efficient
carrying otit of the company's work.  Also
e amarkably fine public Hbrary
in Newark, much ahead of the times. Alter-
ating current theory and the papers of
Hertz were thoroughly worked over. A
paper on the electrostatic doublet theary of
cohesion was read before a little local soci-
cty, the Newark Electrical Society, in 1890,
and a copy was sent to the Philosophical
Magazine for publication.
new. One of the editors
not be correct because it di
well's fifth power law, overlooking the fact
that I had pointed out that it did. Another
objected that electrical charges could only
exist on the surface of conductors, and so
could not_account for the cohesion of the
metals. Fitzgerald, an extremely kind man

and a mathematical genius, was more en-
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[ put

couraging, and later wrote that if true it
would account for Michelson and Morley’s
results on light and ether drag. (Still later
e forwarded one of the papers to the Royal
ety for publication, but could not
T TR e
1891, and then much abbreviate

The theory was rounded up, meantime,
the tensile strength of some metals which
had never been measured was pre
which was later cmmrmed
y by Thurston. Also
Ll

which _became accepted later, and
an der Waal's equation was modified
into a simple form which has also been
accepted, by Suthertand ‘and. others.
STANLEY-KELLY.CHESNEY LABORATORY

Stanley owned part of the electric light-
ing station at Pittsfield, Mass. Chesney,
who had had a thorough electrical training

was a fine designer, had worked out

ew {ypes of transformers which should be
(and Tater turned out t better than
anything on_the market. Kelly had a bril-
liant idea of neutralizing the inductance of
AC. m windi
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22: ant lJn Acm Everlasting
Recharge-

able B

Storage

Battery
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sPEC)

rgs standing e AL
i any il Tl

e

i Caisiogue e,
5.5 SMITH, 31 Washin

winding in grooves in the pole pieces. It
as thought that the silicon ifon would be
of use in the transformers and A.C. motors
201 Coceney hatloon Va1 Gt
of transformers could be neutralized com-
mercially and the all-day losses greatly
duced if my new ype of condensers was
used, was asked to join them. ~ Zim-
mermann offered me the position of chiel
electrician and a much higher salary if 1
Would_stay, but, perhaps wisely, perhaps
mn\xscly T 'went,

re-

$uperpower Broadcasting
(Continued from page 419)

are carried m,Lrhmd aml consist, for the
most part, of copper tubing.
two. «r:ummucn and the mm!u]\wu
units, together with the kenetron rectifyin
units, are housed in Building 1 at \hc
experimental field
THE TRANSMITTERS
Aside from the two main
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order tor
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there are several others. One is built to
o work at

ation, which
in the center of the General Electric Plant
in Schenectady. -meter set will usual-

y work at about § kilowalts, though the in-
e capable of a much greater out-
This_station is in a building of its
rt-wave installations
he

own and the other sho
are situated in still another building.

power supply for the e outfit comes
from one source, h
T 20- and 40-meter work is still very

ot e et e i
regular broacasting on these bands,  The
work bei e with them is solely for the
purpose of collecting data & 1o’ the. be-
havior of radiations at the extremely high
frequencies.

The two Targe installations are in standard
form and are permanently installed. The
condensers, a5, tan bé. seen, are.composed
Targe aluminum plates, which are made
up in 3 very novel manner: the surfaces are

of two picces of spun aluminum
are, snapped into the I
watch crystals.
apart, even Tor transmitting sets.
when it is considered that in some of the
sets the voltage on the plates runs in the
neighborhood of 10,000 the reason is ob-
-

water cooling system is worthy of
detatiod desriprone The plate of the tube

To the

RADIO
DEALER

Let us explain how you can’
make the sale of our publica-
tions a worth while, well paying
Write

now and prepare for the Fall

part of your business.

and Winter trade.
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PUBLISHING CO.
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in the case of the tubes.
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forms the bullcof the tube Thats the fila-
ment and grid are inside it. The leads from
the Helients urasakes act theonith » glass
Around the plate there is a

culation. The water is led to the sheath

water at
approximately atmospheric temperature all
the time.

The water lead—the hos
farge wooden drums so make the water
column long enough to raise its resistance to
a poiat which will pmlnhu leakage of cur-
rent from the tube. The system may seem
rather peculiar and ineffective at first sight,
bil prstfis has prorel AR Wris vy

well, or at least with as good efficiency as
q‘ the S 5 circuit.

‘Dlate Current for the various tubes
is farnished by 4 bank of three. kenctron
with inductors and condensers to

poly

—is coiled on

bank is com-

82
o

watts output, If necessary, this

e taised. One of the photographs. shows

the kenotron banks. Space is provided for

the instalaton of the fourth bank as soon
de

may be thrown to any one of the sets or any
combination of transmitters and modulators.
All these changes are made through the in-
sertion of plugs and jacks and the throw-
ing of large bus switches.
S OF ANTENNAE
There are several types of antennae avail-
able for use on any of the sets. At the
present time a multiple tuned arrangement is
ch

engineers are carrying on extei
n connection with horizontal and
doublets, that is, with an anten
consisting of two parallel wires.
of condensers is used fo obtain
between the wires.

antenna that the horizontally pol

type
rized wayes
are obtaine more complete discussion
f this point will be found in the article by
Dr. E. F. W. Alexanderson elsewhere in
this_issue.
This_description i

the first released on
e new superpower work, and represents
practically the first step in the

of this new phase of radio broadcasting. Our
knowledge as to the behavior and efficiency
of such installation is extremely hazy, but
now that investigation of a wide type has
been started, there will no doubt be much
of interest on the subject to make its ap-
pearance within the next few montl
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(Continued. from page 421)

a loud speaker and a set. In
order 1o ha\c sound come from the loud
peaker it is necessary that a _comy
unbroken chain be cstablished. ~Any

fh0re there dre, the
Te. It will hé noticed in this exper
that the sounds can be made to vary
very loud to weak, simply by having som

one in the chain make a light contact, such
as touching the skin fightly. on the back of
t will be found that some
Bk 0% etody e e it
than others and consequently cut down the |
volume of sound. Thus, for instance, men,

lex Raduos

,v_z:
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22 rul, providing their_hands are_dr ry,

the chain, will prac
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skin of the hands. i, however, the hand
Sre siightly moistened, the load speaker will
come on with full ,zmmh as a rule
e chain experiment as shown in il-
ustrations 2 and 2, lots of amusement wil
be created by the operator asking one of the
girls to stick out her tongue and having
the next partner touch it with the tip of
her fin he tongue, being very sensi-
tive and moist, will naturally carry a. high
amount of current. If the set is of the 5-tube
variety, 1 can vouch that the same girl will
not try' it twice. Although the shoclc is not
at all serious, it is. somewhat disagree-
Shie” when experienced for the first time,
This particular experiment, doca
not work unless the polarity is right. You
may have to reverse the connections at the
plug in a previous experiment to find ou
Which is the correct polarit
e nest s 3 most intereting experiment
as interesting as it is surprising. Even your
ersie raip. aginess: 1 told hut you san
ke 1 portocty acci ettt
of gloves will probably laugh at you. Never-
theless, the,following. shows how to do it
As shown in illustrations 3 and
auires two performers and o
entertained e two performers must put
on kid gloves (conon or silk_gloves do not
work.) One pair of gloves will do; namely,
A TiEht and o left. "The gloves should be
put on the usual way, buttoned up, so that
the paim of the hand and the stretched
part of the glove become a diaphragm, which,
Dohe held with:a spread. hand, wil be SUff
two_performers now grasp leads or
wires leading to the plug of the radio set.
No loud speaker is connected in this case.
The two hands with the gloves are put over
the ears of the listener. Be sure that the
gloves actually tonch the eare. In the case
e hair must be pushed aside,
w \m txpenmcnl will_not work well over
If the station is tuned in, she
Ea m th a
good head-set. This may seem
b y a variation of the oo old
condenser_telephone, invented by Professor
Dotbear in 1876, is case, the hands of
the performers form the two plates of the
condenser, while the gloves are the dielec-
The head of the listener becomes the
third plate. The leather diaphragm vibrates
under the influence of the T
nts, and the sounds are he
ey oty expeime unt gos that al.
arouses considerable astonishm
onl from the Tayman, but also. from those
who know something ‘about electricity.
clever variation of this experiment is
shown in illustrations 4 and 4A. This is a
duplicate of the preceding one, except that
in this, no_gloves are used, merely two

letterheads. The two_pieces of paper are
pressed with the bare hands against the lis-
tener’s cars, while the performers grasp the
metallic ends of the wires coming from the
shone plig {n the IWG free hands, as in the
glove experiment, the choice of the
paper is right, the listener will hear the
sounds as Toud'as with a good head-set.

oth of these experiment it is as-
Siaie ke ik stioaeih of ths  sighale
good. If they are weak as for instance,

those coming from a distant station, the re-

sults will be very poor. The louder the
signals received, the better the resul
eader will, of course, be able to

make, many variations of the experiments
dcunl)cd herein, and with a little mmnmv
oo deal of sentertainment ‘¢4 be (DFo

T have in my notebook a number of other
R At
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Does a Straight-line Fre-
quency Condenser Exist?
(Continued from page 447)

ke casier to comprehend,
st mducuncc ratio were computed
from bis formula and are shown in Iig. 2
Three curves are <hu“u, all of them apply-
ing to inductances of 100 microhenrics, o6
curve for a coil having a capacity of 10
‘micrg-mierofarads, one for 2 coil o! 20 and
one for a coil of 30 micro-microfar:

The horizontal axis Gt the bunmm) is

SHbten In Ly le Rl e weetical 2xid

the left) is enlibeated according to fhe
it et no, THUN & i of 100 micre:
henries having a_distributed capacity of 20
micro-microfatads at a frequency of 1000
Kilocycles (300 meters), have an in-
ductince ratio of 1087, " (Point “a,® Fig, 2,
‘That 15, its inductance under those condic
tions would be 1087 times it true indc-

an increase of 87 per

For the purpose of :xa"Ncrahng condi-

Hons, we have sspumed rather large, col
capacities. difficult to conceive of any
conl of ahy of the types now In general use

that will have as high a capacity as 15

additional capacity of
, it is probable that it m
some cases, run as high as 20 micro-micro-
farads. For

of 100 microhenrics having ‘coil capisities
of 2 o-microfarads.

‘Now, remenber that the Doy o ¥
circuit is given by the formula

159.3

VI
as explained sbove If we consider L t
change, we can easily find out the v:
inthe ‘frequency that _will occur
of this change.

broadcast frequencies have been_indicated
y the vertical broken lines, is., 550 to 133
kilocycles. Consider the 20 uuf curve. The
values of the inductance ratio at these limits
are shown at b and c, and have the values
1.024 and 1.168.

In other words, the inductance of the coil
) of LIY/LO24 (or 1.142)
y_range 550 to 1350
the- inductance of the i
0 locyclés were 100 mierolienrics, its
indictance at 1350 dlocycles would be 100
1142, or 1142 microhenries. Now suppose,
instead of using L in the above formula, we
use its new value, which is 1142 L. The

cquation will then be:
1593

1593
= 0936

114z LC VIC |
1l be noted that the form of the
mula has not been changed.
brackets is the same as that wi
started, the only difference |
TreitEy frequency which is 0.936 times
the f we abtained when we assumed
the iAducia e canstank
frequency is now only 936 per cent. of what
it would be if the coil had no capacity.
nstance,if we happen to have our radio
cciver so designe to 1
cycles 3 cxaly 100 o Gl withont
change. of inductance, it
Fly Sune in 1350 x 09336 or 1263

-2

This same procedure has been followed out
for Wheim velie R p B
range. A ectly linear
RV e e
the sake of argument, in the solid line drawn
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in Fig. 3, by assuming a_frequency of 550
to be tuned in at zero on m d

These points are show
Fig, 5 and 8 emgit et daws con-
necting s 1 esents a per-
fectly linear calibration.

The points computed as e d_above,
assuming the coil and associated circuit to
have a total capacity of 20 micromicrofarads,
were also plotted in Fig. 3, giving the broken
curve. There is no doubt dhat this curve is
a curve—it is nof a straight

But the main point in B
that it is not very far from a straight lin
The curvature is not sufficient to cause an
one any trouble in separating the many sta-
tions, which is the prime reason for the
existence of the straight-line irequency con-
denser, anyway.

HOW CONDENSERS ARE DESIGNED

Let us go a bit further. Suppose the de- |

signer of the condenser first determined the
approximate shape of the plates by the theo-
retical method outlined in my article in the
ugust issue of Rapio News, and then put
<o scillatory circui
then measured the frequency that was tuned
in at every dial setting and plotted a curve.
1f ‘the curve was not perfectly straight, he
would grind away some of the plate, or buil
& sew set of plates having a slightly’ (lx(’fu'sn[
shape. Finally he arrived at a set of plates
which gave him a_perfectly R e

The roil he had been using in the measur-
in cuit was a good one, having low di
rvbuud capacity. The problem now is:
What will happen if this condenser is used
in a circuit with a coil having greater dis-
tributed capacity

The answer is casy. The calibration curve

be less curved than the one we_ha
g

will b
Shown in The curve ab in
was drawn for a condenser associated with
a coil which had no distributed capacity, and
we are comparing it with the curve applying
to a condenser associated with a coil of con-
idembie cipacty. SCertanl there will be
ovement.
iy e
ments made by those who measure the capac-
ity of a condenser at various settings and
then calibrate the frequency dial-setting curve
from these measurements. It is absolutely
impossble to judge the straightness of the
ihis ‘mechod as, I ven-

ure to of the e
Wil b made by the cat.and-try. meiod, a8
described immediately above

There is one other point that may prove
to many. Purchasers have in
the past been accustomed to demand from
the dealers condensers which have low mini-
mum_capacties.
quency tyf

he calibration curve will often be destroyed

plates

) Fig,

capacity
was explained in detail in the September is-
sue of Rapio NEwS where an_experimental
course obtained on a straight-line frequency
condenser was prevented.

BEFECT OF CAPACITY

been shown above that the curve

w \I] he bent downward when \hc cnm[mntr

is used in @ ciruit with @ col

s apparent, thes, that

the tendency \nll hc to straighten out the

curve somewhat, thereby counteracting, to

some degree, the upward curvature due to
the low minimum capacity.

Tn conelusion T should like to say that, in
spite of the fact that we are not able to have
anything “perfectly perfect” in this universe
of ours, the straight-line frequency con-
denser is about the best thing that has come
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A

Don’t miss the October number,
which contains many important
features
The Newest Thing in Radio Literature
A complete 100 page illustrated magazine
containing hookups and constructional Radio
articles, gleaned from the entire radio press

the world over.

Large magazine size 9 x 12 inches, printed
on fine paper and profusely illustrated.

IN EVERY ISSUE A 16 PAGE SUPPLE-
E)

MENT OF ONE INSTALL!
S. GERNSBAC

s
RADIO ENCYCLOPEDIA

This real Encyclopedia of Radio explains
every word used in Radio, by means of photo-
graphs, drawings, charts or tables,
sample’ pages are shown in_this advertise-
This supplement is arranged. in

loose-leaf form.

35¢ the copy on all Newsstands and Radio
Stores.
Subscription price $350 for 12 issues.

Published by

THE CONSRAD CO., Inc.
233 Fulton St., New York, N.Y.
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along, as yet, in the way of helping us tune l
in the many concerts on the air. Despite
some curvature in the calibration curves, |
most of them, when actually plotted in a
radio receiver, will be substantially straight,
and furthermore, it would require a great
deal more curvature that we actually do get
to cause the coniusion among the short-wave
stations that has existed heretofore with the
use of circular plate condensers.

Radio News Laboratories
(Continued from page 461)

R SATIOE EEEESSRR)rmai en et=a el LR

G & S SILK CORE DETECTOR [

The G & 5 silk core detector shown in the
illustration was submitted by the G & Radio
Research Laboratory, 1269 Cochran Avenue, Los
Angeles, Calif. It is of the adjustable type,
arranged for panel mounting. When mounted on
the panel it presents a neat and inconspicuous
appearance. It would be suitable for use in any
radio receiver which requires a erystal detector.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 839,

ERLA CIRCLOID COILS

These coils, submitted by the Electrical Re-
search Laboratories, 2500 Cottage Grove Avenue,
Chicago, Ill., are shown in the illustration. They
wperate satisfactorily as radio frequency ampli- |
fiers, covering the complete broadcast wave range.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 888.

KEYSTONE RHEOSTAT

This rheostat, furnished to the Rabpio News
Laporatories for test by the Keystone Radio Com-
pany, Greenville, Pa., is rigidly built and may be
used satisfactorily in any kind of radio receiving
circuit.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT KO. 927. |

ZENITH RADIO SET

The set shown in the illustration was submitted
hy the Zenith Radio Corporation, 332 South
Michigan Avenue, Chicago, Ill This set operates
very satisfactorily over the whole broadcast range,
reproducing with satisfactory sensitivity, selectiv-
ity and quality.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 887,

HALOWAT RECEIVER

The Halowat Receiver, submitted by the Hal-
lock & Watson Radio Corp., 192 Park St., Port-
land, Ore., is shown in the illustration. ‘This
receiver is of the five-tube type of radio frequency
amplifier and will satisfactorily bring in stations
on the broadcast wave-lengths, Tt produces a fair
degree of selectivity and sensitivity and repro-
duces without appreciable distortion.

AWARDEL THE RADIO NEWS LABORA-

FERBEND

ave

‘This company also man-

ufactures the famous
Ferbend WAVE TRAP
—the instrument which
has been widely imitat-
el but never egualed.
It is the only originai
ond genuine.

Now-Plate Volt age
for any Set —and
You can afford it/

First Cost Economy now makes it possible for EVERYONE to
obtain efficient “B" current supply right from
socket. Now one of the big
reception is placed within the reach of all,
always efficient source of

Battery Eliminator.

Use the COUPON NOW?

Ferbend Electric

Company

25 East South Water Street

Chicago, IIL

their electric light
gest improvements in modern-day radio
Think of it! A perfect,
plate voltage for any set for £9.75] It
marks a revolutionary step forward and will be welcomed by mil-
lions of radio enthusiasts,

The price of this remarkable new unit iz spectacular in more than
one way. Besides saving you from $15 to 345 it is amazingly low
considering the quality and superiority. You may ask “how could it
be possible to build such a unit for the ridiculously low price of
$9.757" True mechanical genius and resourcefulness alone are re-
sponsible, But the logical way to answer this guestion is to equip
vour set at once with this marvelous unit and be convinced,

ASK YOUR DEALER—OR SEND DIRECT

Until nation-wide distribution is com=
pleted it is possible that vour dealer
hasn’t stocked the MAXMIN “B” Bat-
tery Eliminator as yet. 5o you will not
have to wait, we will make prepaid ship-
ment direct to you upon receipt of $9.75,
or C. 0. D.,, plus postage. Remember,
superior results are guaranteed or your
money back. Be one of the first to own
and use the Ferbend MAXMIM “B"

] Send Literature,

.-llllll-l"i'iﬂ',

Address, .....,

City. .

EaLB. s v nn s s st s s s nsnnnnm

Complete, noth=
ing else to buy.

Operates at max-
imum efficiency at
all times on either
direct or alternat-
ing current, any
frequency.

Delivers unlim-
ited current to any
receiving set re-
gardless of number
of tubes.

Delivers 100volts
to ANY set.

Cost of operation
less than 50c a year.

It lasts indefi-
nitely.

All parts are spe-
cially designed and
manufactured by
us for this purpose
only.

Unconditionally
Guaranteed

to be equal and
superior to any

eliminator now on
the market, re-
gardless of
price,

Al S ssisEEEEEEEESssENEENEREEEEEE
FERBEND ELECTRIC CO.
26 E. South Water St., Chicago

Send Poatpaid. Tam enclosing $0.75.
Send . 0. D., Plus few cents postage,

07
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UNCLE SamMm

toss BABY COIL

Smallest Tuning Coil in the World

TORIES CERTIFICATE OF MERIT NO. 893.

Perfect Four entlre in-
stallation by insulating
your antenna-ground sys-
tam, Your set is not
respomnsible IEm L"I}(‘Tl‘l!S 1[{3.4
aorly insulated aerial. Use
E:'H'm&_an.{pl,.nw-l.uss Lead-in and Wall
Inzulators.
4" Lead-in Insulators ...
107 Lead-in Insulators ...
o0 Lead-in Insulators
5" Wall ‘Insulators ...... P | ]
Dealers: 1f your jobber ean mot
supply you write us direst, giving
us your jobber's name.

.

will get coast to coast on a loud speaker.

FRFE Ask your desler or send us four
)

cents in stamips fr.:r_a-:'h'ugl diagrams
of “circuits in wwhich these units can be used.

UNCLE SAM ELECTRIC CO.
211 East 6th St.,

Size 275 x 215 in.
This coil is so small
it can be built in a

cigar box. r
When used with an
Unecle Sam Antenna

Coil, it gives a four.
tube tuned radio fre-
quency set that will
break through all
locals, that has unbe-
lievable selectivity and

Plainfield, N. J
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Kitlle. Elsci % Company, Inc.
2665 Main Street Buffalo, N. Y.

Out-performs—Out-lasts—Looks better

Numerous tests have shown

that James Blue Bullet will 00
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tal for distance, volume and R

quality of tone. For

idea of  lasting qualities

read this
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o

ng.
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FOR “FANS” FOR “HAMS”
e NE‘;V Si-p-u ‘booklet
atest Kits,
Accessaries for
cast
< Genexalors, Resistance

country.

More than 1000000 fans and hame make our store
their headquarters—get these books and find out why.

Write for either or both

Dept. R. N. 6
509 South State Street, CHICAGO, ILL.

The Vacuum
Tube Explained

“Theeico

How it was invented, de~

veloped and its modern

function in the radio
receiver.

This book serves an_interesting

study of the fandamental principles,

istorical evolution, and pracical 3p.

dto apparatis of every descrip-
Sineethe vacuum b s one

responsible f n k resent v
L it e ‘;'m‘l.m 'u
hat one particalar instre
tho i ', ed so e ake
Lo e e
e s scers SRill
o
Sold by all Reliable Radio
The E. I. Company -
233Fulton St.,NewYork,N.Y.
E.[.Company
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OPPORTUN(TY AD-LETS

Pollow these advertisements every month. Reliable advertisers from all over the country offer their most aitractive specials in these
columns.

Clas fied adversiing rate tweaty-two cents & ward for each ingerton, Ten per cent discount for  lsues, 20 per cent discount for 12
e e e driss st be Tncluded at the above rate. | Cath shoild atcompany all cHssifed advertiscments uniess placed by an
aceredited advertising SRl s e B e

not accepted. for the December issue must reach us not later than Oct, 1st.

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION
EX

PERIMENTER PUBLISHING CO., INC,, 53 Park Place, New York, N. Y.
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istortion

THE latest Allen-Bradley contri-
bution to better radio is the new
Bradley-Amplifier,a marvelouslycom-
pact three-tube audio amplifier of the
resistance coupled type.

Asde from i fuldess T."Ethu‘yy
and per reproducnon.( e
f ut 0‘;‘6 - Ampliir is amaingly omall in sz
circuits, resistors, and condensers
nto Your Set are securely soldered within the base,

HAVE you been troubled with distortion, due to faulty audio- leaving no exposed parts.

frequency transformers? If so, slip @ Bradley- Amplifier into
your set and experience a new thrill in radio reproduction. No spe- é‘}“g‘“;’lw‘m"'(ﬁm'};; the e
cial wiring is necessary, because the Bradley-Amplifier is wired, ready ke b “L‘hm“
{or instant use. Send for new booklet ;‘An;Fhﬁ;o vnf:::ut Dismmﬁ; e ‘Ee;‘;}e;;"lj;"::m “;mf;
today! It explains, fully, the principles of au uency amplifi- ; ¥
> and moisture. The Bradley-Amplifier
e R O requires noattention or adjustment.

ALLEN-BRADLEY CO,, 287 Greenfield Ave., Milwaukee, Wis.

Sradle

Resistance~Coupled

PERFECT AUDIO AMPLIFIER

PRINTED BY GILES PRINTING CO0., LONG ISLAND CITY




Allen-Bradley Perfect Radio Devices

for maximum selectivity and noiseless control

1—Bradleystat—Noiseless Rheostat for ALL radio tubes.
2—Bradleyswitch—Compact Switch for receiving sets.
3—Bradleydenser—Low Loss Condenser for sharp tuning.
4—Bradleyometer—Perfect Potentiometer for all circuits.
§—Bradleyohm —Adjustable Resistor for every application.
6— Bradleyleak — Adjustable Grid Leak of highest efficiency.
7—Bradleyunit—Fixed Resistor for Resistance Amplifiers.
8—Bradleynier —Vernier Knob, easily attached to any set.

87 Greenfield Ave., Milwaul s,

Please send me your latest iterature on the
omplete Allen-Bradley line of Radio Devices.

Name ..

Address




Its a genuine UV201-A
only when it bears
the name Radiotron

and the RCA mark

WD-11, WD-12, UV-199, UV-200, and
UV-201-A are the type names of Radiotrons.
They belong to Radiotrons only. To be sure
you are buying the genuine,look for the name
Radiotron and the RCA mark on the base,
Then you are sure of quality.

Radio Corporation of America
$San Francisco

Radiotron

AN RCA PRODUCT




