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The Gift
Incomparable !
A gift ALL may enjoy—

A gift of unending pleasure—
now, and for years to come.
Tower Speakers and Headsets
possess all the quality of the
most expensive makes.  Cor-
rectly designed, their perfect
tonal capabilities are known |
from coast to coast.

Wheveter there are ears that hear
there's a Tower Product to brighten
our Christmas and bring cheer
and happincss Hiroughout the year.
On Sule by Relinble Dealers Evervwhere

TOWER MFG.CORPORATION §
98 Brookline Ave. Boston
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Aurora Borealis. By Chester L.
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strange characteristic noted in
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The New WAVE MASTER-aRadio Set
Worthy to Bear the KELLOGG Name
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The Wave Master
Console Model

. A handsome genuine maho-
gany design with battery ecompartments

and inbuilt horn. Price, $275 00
Without batt

tn;)lc?l:yricz Sr): $225.00
Alss made in the beautiful Con-

solette model, gyvnuine maho-~
gany. price,

$235 00
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“I never dreamed it was such fun”

“1 used to be contentto enjoy radio merely as a listener,
never realizing how much greater pleasure 1 was mis-
sing. 1 had no idea of the fascinations of radio tuning
—the fun of going after any station and getting it.”
HEN you make a telephone call, the operator con-
nects you first with the “exchange” and then with
the desired number of that group or division.

To “connect” the WAVE MASTER instantly with any de-
sired broadcasting station, you first set the pointer for the
“Exchange” or wave zone group to which the station be-
longs and then merely turn the Station Selector dial. “Ex-
pert” tuning decomes child’s play. To separate stations very
close together in their wavelengths, is astonishingly easy.
When buying any radio set, protect yourself by learning
something about the firmthat produced it— their reliability
and experience. For 28 years Kellogg has produced the
finest of telephone apparatus. Since radio begin Kellogg
has built the highest quality parts.

If you do not know where you can see, try and hear the WAVE
MASTER in your neighborhood, write us. We'll give yocu the name
of your nearest dealer, and, if you wish it, a full technical explanation
of the Wave Master Circuit. Ask for Folder No. 1.L.
Radio Dealers and Jobbers
The WAVE MASTER franchise backed by Kellogg resources
and our pcwerful advertising campaign, is most valuable.
Open territories are being rapidly taken up. If interested,
wire or call on us promptly for our money-making proposition.

Kellogg Switchboard & Supply Company
1066 West Adams Street, Chicago, Illinois

ASTER

SWITCHBOARD & SUPPLY CO.

AYear Ahead! The WAVE MASTER, 5-Tube Standard Model

Cabinet of solid, Genuine Mahogany, beautifully finished,
28 inches long, 11 inches high. Price,

$125.00

Symphony
Reproducer
$25.00

A Separate Circuit for Each
40 Meter Wavelength Band

One-Dial Control, Yet Greater Selectivity.
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Earn*50 to°200aWi

in RADIO

You can! Hundreds of ambitious men are already
earning thousands of dollars in this wonderful new
industry—you, too, can get your share. Mail coupon
below for Free Book which describes fully the amaz-
ing money-making opportunities in Radio and tells
you how YOU can earn from $5,000 to over $10,000

a year.

HE astounding growth of Radio

has created thousands of big
money opportunities. Millions of dol-
lars were spent during the past year
on Radio, and thousands of young men
are needed right now to meet the ever-
increasing demand of work.

Men are needed to build, sell and
install Radio sets—to design, test,
repair—as Radio engineers and excc-
utives—as operators at land stations
and on ships traveling the world over
as operators at the hundreds of
broadcasting stations. And these are
just a few of the wonderful oppor-
tunities.

Easy to Learn Radic at
Home in Spare Time

No matter if you know nathing
about Radio now, you can quickly
become a Radio expert, by our mar-
velous new method of practical in-
struction—instruction which includes
all the material for building the latest
up-to-date Receiving Sets.

PAY INCREASES OVER
$100 A MONTH
[ am averaging anywhere from
$75 to $150 a month more than
I was making before enrolling
with you. I would not con-
sider $10,000 too much for the

course.
(Signed) A. N. LONG.
Greenburg, Pa.

I can very easily make double
course has bencfited me approxi- b
not taken it.
FROM $15 TO $80 A WEEK
farm. Now I earn from $2,080
before. Since graduating a little
course will be worth at least

DOUBLES SALARY

the anount of money now than

before | enrolled with you. Your

mately $3.000 over and above | i

what [ would have earned had I _/...'/
T. WINDER, £ e

Grand Junction, Colo. v
Before T enrolled with you T

was making $15 a week on a
to $4,420 a year, and the work
is a hundred times easier than
over a year ago, I have eurned
almost $4.000. and T believe the
$100.000 to me.
(Signed) GEO. A. ADAMS.

Tamaqua, Pa.

Scores of young men who have
taken our course are already carn-
ing from $75 to $200 a week. Merle
Wetzel of Chicago Ileights, Ill., ad-
vanced from lineman to Radio Engi-
neer, increasing his salary 100% cven
while taking our course! LEmmett
Welch, right after finishing his train-
ing, started earning $300 a month and
expenses. Another graduate is now an
operator of a Dbroadcasting station—
PWX of Havana, Cuba—and ecarns
$250 a month. Sull another graduate,
only 16 years old. is averaging $70 a
week in a Radio store.

Wonderful Opportunities

Hardly a week goes by without our
receiving urgent calls for our gradu-
ates. “We need the services of a
competent Radio Engineer.” “We
want men with executive ability in
addition to Radio knowledge to De-
come our local managers.” “\We re-
quire the services of several resident
demonstrators”—these are just a few
small indications of the great variety
of opportunities open to our gradu-
ates.

Take advantage of our practical
training and the unusual conditions in
Radio to step into a big paying posi-
tion in this wonderful new field.
Radio offers you more money than you
probably ever dreamed possible—fas-
cinating, easy work—a chance to travel
and see the world if you care to, or
to take any one of the many Radio
positions all around you at home. And
Radio offers you a glorious future!

The National Radio Institute is one
of America’s Pioneer Radio Schools
—established in 1914, Our course is
an absolutely complete one which qual-
ifies for a government first-class com-
mercial license. It trains you for
bigger paying jobs in Radio.

Send for
FREE RADIO BOCK

Learn more about this iremendous rew
field and its remarkable opportunities. Learn
how you can quickly become a rad:o expert
and make hig money in Radio.

We have just prepared a new 32-page
booklet which gives a tharpugh outline of
the field of Radio—and describes our amaz-
ing, practical training in detail. This Free
Eook, “Rich Rewards in Radio,” will be sent
to you without the slightest obligation. Mail
coupon for it now!

For a short time we are affering a re-
Act

duced rate to those who enroll at once.
promptly and save money.

National
Radio

Institute

Dept. 13-0OB
Washington,
D. C.

NATIONAL RADIO INSTITUTE,
Dept. 13-OB, Washington, D. C.

Please send me without the slightest ol ligation

your Free Book, “Rich Rewards in Ra.lic.” ]
fell details of your special Free Employment
Service. Please write plainly.
Name............ooooii . .
Address.....o.o.oiiiiiii
City
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RADIO NEWS READERS BUREAU

Time and Postage Saver

IN every issue of RADIO NEWS 1f 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, pleasc 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. . . .

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

ing your time and money. .
£y y 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, RHEHE
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

advertised in the ... ... issue of RADIQ NEWS.
=5 DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS If Catalogue
NAME ADDRESS List here specific article on ?iﬁm ‘f:r?qulf::c
(Street — City — State) which you wish literature. ed. cf\ec!g A

this column

Use this space if you desire information from a manufacturer whose advertisement does not appear in this month’s issue.
ADDRESS

NAME (Strect — City — State)
YOUT MAMIE <o eeeeeeeeeeasmmmceceaeeaeeaemmcmmaeeeees cmmmnmnnnn e Dealer’s NAME . ooooooooieiaeieecieeeeeeeee e eeeaea e semmen s anfe snamamnaanen
Y OUT AAATOSS oo eee e meemmee e am e eae e em e e aeamman His AQATOSS ooonoooeoeeeeeeeeenesmnenmearascmemsaamecamaanssessbosesanaranns

T . .
RSt Sl o — o State B T R — State........\ooeeeeene
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Bradleyleak

J
For Genuine Satisfaction
Use Allen-Bradley Parts , a

ADIO SETS, like all electrical devices,

are no better than the parts used in
Jj/  their construction. The experienced set
o/ builder has discovered the futility of using
7/ poorly made, inefficient units in his set.

_ Allen-Bradley Perfect Radio Devices are so carefully

![ ' made and so beautifully finished that they assure per-

J/ fection in performance and appearance. In fact, the
noiseless, perfect control of Allen-Bradley radio devices

; has never been surpassed and many of the finest factory

/i¢/  built sets today are equipped with Allen-Bradley parts.

/ Ask your dealer for Allen-Bradley perfect radio
devices when you build your next set. If you are not
acquainted with the entire Allen-Bradley line mail the

attached coupon today for our latest illustrated literature.

Allen Braey Co

Electric Controlling Apparatus

287 < .B Mil.
Greenfield § waukee,
Ave. sy Wis.

Manufacturers of Graphite Disc | ' Address............ccvoviiininniiiiiiieiiane,
Rheostats for Over 20 Years

Bradleyunit

e

Bradley-
switch

Bradleyohm

ALLEN-BRADLEY CO.,
287 Greenfield Ave.,
Milwaukee, Wisconsin

Please send me, by return mail, your latest illustrat-
ed literature of the complete Allen-Bradley Line.

................................................

— —f — |
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GThe &Emblem quéi?—‘ “Worth in Radio

To Own It.‘is to Own the Best

¢ it A

i,

LOGODYNE *Big Five" Con-
sole Model—the Aristocrat of
Radio, built-in loud speaker;com=

partment for batteries and charger
amasterprece in furniture design $275

e
—
~ . LOGODYNE *“Standard Five™
Console Madel—beautiful brown
00 mahogany, built-in loud speaker;

compartment for A and B bat- $165

v B I G F I V E 1 — teriesandcharger..........ouun

Five tubes, self-talanced tuned radio frequency; sloping
panel gold engraved; beautiful, massive, Adam brown
mahogany cabinet; compartment for batteries; stations
already logged for easy tuning.

The LOGODYNE Big Five well deserves to bear the
name KODEL RADIO. For no receiver could better
express or exemplify, or better prove in actual per-

formance, the high standards of quality to which the LOGODVNE “Standard Eiver

KODEL RADIO line is built. —{,[ ;;;‘;g,;;‘yg"gf;;g:g‘f,é;;g

In range and power a master; in tone as true and mellow g e $70
mahogany cabinet.........e.0 o

as an old Stradivarius; in appearance a masterpiece of
the cabinet maker's art; the LOGODYNE Big Five
matches in every respect the perfection that is required

of KODEL RADIO receivers—the best that radio
offers.

Secret of Distance and Volume in Radio”. Gives
helpful interesting information on radio operation.

3"“ Send for the new edition of our free booklet “ The

KODEL **Gold Star™ Models—

: & e i S Kodet. $30
THE KODEL RADIO CORPORATION o Tube ~Gotd Suar Mocet. | $20

501 . . . .
East Pearl Street Cincinnati, Ohio O A o | 31N

—— B C= §Gold Star™ Crystal Setu v+ .. $o

Owners of Kodel Broadcasting Station WKRC
on the Alms Hotel, Send for program.
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The New Im[)roved

5 AM]

HUMEMRGER

11922

The obsolete, 10
! with the other

O T S

w 2-ampere

L
or has been pu
y bartcry Charrehcs of years ago

L =

/
p-to-date 5 -ampere charger !

Over 500,000 already in use

761

67tatges in OneThird ﬂwT me/

Better Becaitse:—

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 gold.

Write for new edition of
our instructive booklct on
m radio operation “The
Secret of Distance and
Volume in Radio.”

It takes only one-third as long to fully charge
your battery with the New Improved 5-ampere
GOLD SEAL HOMCHARGER.

No more cf the long, bothersome waits that were ncces-
sary when the slow inefficient 2-ampere charger was
the best that radio offered. The New Improved GOLD
SEAL HOMCHARGER charges 1509, faster—{fully
charges the average battery overnight—and it charges
both A and B batteries without additional equip-
ment,

Before you buy any charger be sure it charges at
5-amperes. To be absclutely sure insist on the GOLD
SEAL HOMCHARGER.

The Kodel Radio Corporation

501 East Pearl Street
= —WHKRC- =

Owners of Kodel Broadcasting Station WKRC [
[i‘l on the Alms Hotel. Send for program. %
¥

Cincinnati, Ohio
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Ozarka Senior Console—$197.50 rvise

Complete with Tubes, Batteries and Speaker

|~ gver Tolqg
R
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GWEREHCIy—

A Good Wife and a Good Radio

LITTLE more time, a little more care in making the
selection in the first place generally tends to more

lasting satisfaction.

Out of every 100 Ozarka’s sold in
1922 only eight are not today in the
hands of the original owners—this
does not include 17 out of each 100
who have purchased later Ozarka
models in newer type cabinets. If
there is a single Ozarka that is not in
active service today, we have never
heard of it.

Without the Ozarka Service in
charge of direct factory trained repre-
sentatives, such a record would not be
possible. Ozarka service can be had
today in almost every country. Pur-
chasers in South Africa, Alaska, Swe-
den, Newfoundland, New Zealand,
and Japan all receive the same prac-
tical service as those in Canada, United
States, Mexico and Cuba. Whenever
you find the sign of the Ozarka long
distance goose, you'll find a man who
knows Ozarka instruments perfectly.

If such service added more to your
cost price it might be a matter to con-
sider, butit doesn’t. Quality for quality
you'll find Ozarka prices lower—four
tube Ozarka’s with built-in loud

A\
122 Austin Avenue E
Chicago, Illinois

——

OzZarKN\

speakers retail for $58.00—five tube
with built-in speaker $64.00, up to
solid walnut console design, $160.50.

Our nearest representative will
gladly set up an Ozarka in your home,
without any obligation whatever. He
won't tell you what it will do—he will
let you do all the tuning. With the
Ozarka you must satisfy yourself, as
to distance, tone, volume, ease o
tuning and selectivity.

More than this you will be very
agreeably surprised at Ozarka prices
—selling as we do, thru our own direct
factory representatives, our selling
expense is very low—we give Ozarka
purchasers the benefit of it.

Where is there a value to compare
with the one shown above —solid
walnut cabinet (no walnut finish or
veneer), imported Englishloud speaker
of a marvelous tone, five tube instru-
ment with 75 ampere Exide storage
battery, 90 volts of Eveready “B”
battery, 5 tubes, aerial equipment al
erected and the price is only $197.50.

Assures Lasting Satisfaction

A Few More Men
are Needed to
Sell Ozarka

In a great many counties we have the
man we want. l'le is rapidly building up a
permanent and profitable business of his
own because he has an instrument that will
more than meet all competition. More than
this, he is trained to back up his sales with
the kind of service that counts.

Many well established Ozarka representa-
tives started by giving us only their spare
time—their evenings. If your county is open
you can do the same.

The investment in cash is very small.
The investment in time necessary for study
is considerable. 1t requires patience, but
the results have enabled many men to get
out of the salary and time clock class.

Any previous cales experience is helpful
but not necessary. We can and will teach
you how to sell.

Send for 84 Page Book—
“The Ozarka Plan”

This book is entirely too expen-
sive to be sent put on postalcard
requests. It will be sent FREE to
any man who mails the coupon
below and whd is really anxious
to improve his.condition. Tell us
about yourseld—ask for Ozarka
Plan No.100and don't fail to give
the name of your county.

(NCarPORNTED

122 Austin Avenue E
Chicago, lllinois

Gentlemen: Without obligation send book “Ozarka Instru-
ments No. 200"’ and name of Ozarka representative.

NaAME. .. tneeiateesnssanssncssasosnsnce sessasnasssns
AdAress.......ceeesaceveserncasensensaiis City.......
CoUNtY....ovvevsersercccnccnasansenaes State.........

Ask the Man Who
Wears this Button

Gentlemen: 1 am greatly interested in the FREE book “The
Ozarka PlanNo.100,” whereky I can sellyourradioinstruments,
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H GERNSBACK Edltor and Publlsher
sYLUAN HARRIS, Associate Editor

EDITORIAL AND GENERAL OFFICES, 53 PARK PLACE, NEW YORK

DECEMBER, 1925

No. 6

POWER BY RADIO

By HUGO GERNSBACK

ITENIEVER the subject of power by radio is men-

tioned to the average scientist or radio man, you

will see Iim 1ift his eyebrows and look at you with

a sort of pitying expression. The reason is simple.
Take an ordinary broadeast station operating on 500 watts,
then take the most sensitive measuring apparatus a mile
away from the station, and vou will find that the energy
received at that distance is at the rate of abont 1 /100,000t
of a Ayv-power or tlu-wubonh; i other words, not enough
to lift the smallest snowtake. At 100 miles, the power de-
livered from a broadeast station to a receiving set becomies
so imeredibly smail that it is almost impossible 10 express
it in higures,

Therefore, we should not be surprised, when we talk of
power by radio. to find the radio scientist become extremeiy
annoyed.  Nevertheless, there are many  things in the
heavens that are not even dreamt of b\ our scientists of
today, and power by radio is one of these. What seems
mpossible today is a reality tomorrow, Ilad vou men-
tioned to any great scientist thirty vears ago thart it would
he possible to speak in New York into an C](‘Ltllnll mstru-
ment and, \\1.hnnt any intervening wires, hear the voice in
Farope, the scientist would, of course, have laughed aloud
and hl\ ¢ chided vou Tor vour nonsensze. e would have
told you that it iz not po=sible to do it even over a transatlan-
tic cable, hecanse i von put only a little power or the cable
you burn it oui—so why atteupt to speak across the ocean
without any wires at all, and with no conducting medium to
guide the electrical impulses?

Now frem speculation to facts: Not so long ago. at the
scashore, T had oecaston to talk with an eminent radio man
ot the subject of radio power.  Tle looked at me sharply, as
if he donbted my sanity. Then he made =everal jocular
remarks on the subject and refused to treat it ser riously.  So
I finally told him that the thing had already been done, that
power by radio was an accomplished fact, and that thousands
of horsepower were being transmitted every dav for thou-
sands of miles.

This statement caused my friend to laugh uproariously,
as he ndlllr’l”\ assumed it to be a good JOl\e We were
walking along the beach, and T told him that on the spot on
which he was standing. right in front of his very nose, there
was being transmitted a power of almost 33 horse power per
hour o the square foot. My friend still looking bewild-
cred, I continned:

*The sun, 93 million miles distant from you, is shooting
energy down to ux by means of electromagnet:c waves,
which vou probably will not denv. All wave motions,
whether light, heat, or radio, l)emﬂr the same, and varving
only as to thelr length, T believe that | have a perfect rlght
to call light waves la(lm waves, because all of them are elec-
tromagnetic waves, according to Clerk Maxwell, [Heinrich
Herz, and many other undisputed anthorities. The energv
which we receive from our luminary is radiant energy, the
same as Marconi’s directed 1'1(110 l)cam oth are exactly

311
B

the same, except that the wave-length varies, radio waves
being rather long, while light waves are short.  You will
also 1 note that the energy which comes to us from the sun
comes through space without any conductor whatsoever.”

In Egypt and ont west we now have sun power motors,
which deliver quite a good deal of energy per square foot,
—0.67 horsepower per h(mr to be exact,  Under these cir-
cumstances and in the face of these facts, why not be scrious
about the problem and Took at it irom a practical standpoint 2
Two or three years ago it was demonstrated by the weil
known American research scientists, Dr. E. IF. Nichols and
1. Do Tear, that radio waves can be made so short that thev
lapse into the heat wave band. The wave-length used was
astoundingly low—only 1/100 of an inch. /u other words,
radio waves have become heat wares. What does all of this
mean?  Simiply this—at some Tuture date it will be pos<ible
to transform clectrical energy into an electromagnetic wave
which can then be radiated from an aerial or other tower in-
to space, to be received at the receiving end with hardly any
loss of power. s a matter of fact, T believe that sending
power through space will be very much more economical
than sending 1t through conductors, because conductors have
resistance, whereas iree space has none,

Naturally the question will immediately arise: Suppo<e
we do accomplish hreadeasting of power by radio by means
such as just explained, what safeguard has the future power
company?  Tor, if power is hroadcast, naturally every one
within a certain radius will be able to tap the power by means
of the future apparatus which will then be in vogue. The
answer, too, is simple.  I{ von have a power ]me rnning
near your property today it is an easy matter to tap this
power line and use the power.  However, if vou have a
conscience and a proper fear for the law, yon will do noth-
ing of the sort, because you know that you would get vour-
seli into trouble with the authorities”  You cannot” steal
power any more than you can steal any other commodity.
So finally, when power is radiated by radio or by other elec-
tromagnetic means, laws will be enacted quickly enough to
protect the power interests that radiate the power. Meters
will be installed just as meters are instatled now, and there
will be no more stealing of power than there is tu(la_\'.

My friend. while agreeing with me in the main, then had
some doubts as to w hat would happen to radio brm(lm\tm
should radio power transmission come into vogue, hu
would happen to the two? Would they not mlcrfcre with
each other, making one or the other nnpmsll)le

“1 don’t believe that this will be the case,” 1 said, “for the
following and very good reasons: T have an idea that the
power transmission, for reasons I mentioned a little while
ago. will be done on excecedingly short wave-lengths—on the
order of a centimeter or less. Broadeasting may come down
to perhaps one or two meters, which will still feave a trem-
endous gap between the two., =0 that 1 do not think there will
be any possibility of interference, anv more than sound
waves today interfere with radio waves.”

Mr Hugo Gernsback speaks every Monday night at 9 P. M from Station WRNY on various radio and scientific subjects,

-
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Radio Expositions Reveal

WORLD'S FAIR. This exposition
was held at the same time as the
National Radio Exposition at the
Grand Central Palace. both taking
place in New York City. At both
these shows many new develop-
ments in the radio art were shown

RADIO RECEIVER RESEMBLES A for the first time.
;5

GENERAL VIEW OF RADIO;

CLOCK. Above is the rear view of the set

shown on the opposite page. As can be

seen, all the accessories are contained in#
the cabinet. @ P & A Photo.

ER. This monster ‘‘super-het” attracted

great interest at the show. Some idea of

the size can be obtained by comparing the
girls with the set. @ Kadel & Herbert,

iTHE WORLD'S LARGEST RECEIV-

AL ST

THE CRYSTAL
BOOTH AT
THE RADIO
WORLD' S
FAIR. From this
booth several in-
teresting programs
were put on the
air by WRNY.
© Fotograms.
gt

n 118

Zz

OME idea of the actual greatness of ra-

dio may be gained from the fact that

during the autumn season just passed,
there have been more than a dozen radio
shows given in this and foreign coun-
tries, which were attended by, more than a
million people. By comparisen with other
shows of a strictly class nature ar appcaling
to a definite trade or industry, l{his is a record
at which to marvel.

The opening of the scason jcame in New
York with its two shows, one given at the
Grand Central Palace and the cther at the
157th Regiment Armory. Tq'ney were run
from two different points of view and both
received a large number of attendants. The
total at the Palace ran o wel near 100,000
people for the seven days.

Since the fall is the opening of the radio
scason, there were several novelties pre-
sented in both sets and ecquipment. As a
matter of fact, a new trend was shown which
has been predicted by Ranio News for sev-
eral months past. This trend is. of course,
the single-control idea. An editorial in this
magazine more than a year ago called atten-
tion to the logic of this design. And that
the idea has at last been taken up by the
chief manufacturers of the imdustry cannot
be denied. A good percentage of the sets
shown incorporated this idea and the others
showed a visible reduction in the number
and intricacy of controls.

Some of the interesting points in connec-

MODEL A OF NEW
VARIABLEE CON-
DENSER. The plates
and the pgeneral con-
struction bpf this con-
denser are very differ-
ent from those now in
common use. Some idea
of the heroic propor-
tions of this model can
be gained from compar-
. ing it with the Ilady
! trying to tura the dial
[ 2 of the Hmti'nster. ©
: - - Kadel & Herbert.
Ty
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What [s New [n Radio
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TUBE. Nearly everything at the radio

shows in New York City was either “the

largest or the smallest in the world” and

the above appellation holds for this tube.
@© Fotograms.

THE WORLD'S LARGEST VACUUM£

ticn with the various shkows are given in
these two pages of illustrations.

IFollowing the New York shows which
opened the season, there were others which
took place in rapid succession in Philadel-
phia, Washington, 1). C. Baltimore, Bos-
ton and Chicago. With one exception every
show was a huge success and drew an at-
tendance which compared favorably with
that of the New York shows.

There were several other innovations be-
sides the single-control idea which made
their appearance. Of course, one of the
most important was the incorporation of
rectifiers and filters so that both the plate
current and the filament supply could be

The cone loud speaker in this set

acts alsp as a dial for tuning as well

as performing its usual duty. ©
Fotograms,

A UNIQUE RADIO RECEIVER.£

Eivmm »
THE INVENTIONS OF
REGINALD A. FESSENDEN

We are sorry to anncunce to our
readers that on account of illress
Dr. Fessenden was unable to sup-
ply us with this month’s installment
of “The Inventions of Reginald A,
Fessenden,” a series which has
been running from month to month
in RADIO NEWS,

Dr. Fessenden's activities have
recently been carried beyond the
limit of human endurance with the
result that decisive orders from his
physician require him to rest for a
few weeks. We are pleased to an-
nounce, however. that the series
will ke continued in the next issue
of RADIO NEWS. Let us hope
that Dr, Fessenden’s recovery will
be rapid both for his own sake, for
the sake of our readers who, we
know. follow with keen interest the
articles from this world-renowned
authority on radio and its allied :
phases of science.

T,

n . v ot

THE RADIO GIRL OF 1925.
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taken directly from the house-lighting cir-
cuit.  There were some three or four of this
trpe of sct in evidence and most of them
seemed to work very well.

Along the same line, as was to be expect-
ed, there were numerous straight “A" and
“B’" battery eliminators as individual units.
Very little that was actually new was in-
corporated in the design, but undoubted im-
provement has been made during the past
year in constructional and technical details.

One would have thought that these de-
vices would be among the most popular ex-
hibits in the show. They elicited very little
more interest, however, than the remainder
of the instruments.

Another disappointment was the fact that
there were not so many new tubes as might
have been expected, following the release
of the original tube patent. The chief in-
terest here seemed to be in new rectifiers,
there being one or two very interesting new
tubes for this purpose.

All of the shows this year found one strik-
irg difference to those which have been held
i years past. This difference was in the
absence of the educational displays. Almost
everything this year seemed to be from the
“seiling” point, made directly to attract the
potential buyer, to interest him in some par-
ticular type of set.

|

1926, This young lady is wearing a

real radio evening costume. A min-

iature loop adorns her coiffure,

while the familiar dials, coils and

condensers are the principal deco-

rations of the ‘short-wave” dress,
© Kadel & Herbert,

ey

iy

ONE OF THE MOST ELAB-
ORATE RECEIVERS AT THE
SHOWS. This last word in decora-
tive sets has its loud speaker con-
cealed benind the round grill at the
top and the set is tuned by the
srmall knobs in the vicinity of the
young lady’s hand. @ Fotograms.
<t
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The general run of exhibits, however,

was larger and more interesting. Almost
every large company was represented and
had placed their wares on display to the
best advantage.

SHIPS TO DISCONTINUE
USE OF BROADCAST BANDS

ONVINCED that the elimination of

ship radio signals within the broadcast-
ing bands will constitute a great boon to
radio fans in this country, the Commerce
Department has signified its willingness
to enter into reciprocal relations with Brit-
ish and Canadian authorities to prohibit ves-
sels from using wave-lengths of 300 to 430
meters when within 250 miles of the United
States, Canada and the British Isles.

Ever since the development of radio
broadcasting on an important scale, the
Commercial Department has been deluged
with complaints from owners of radio sets
relative to the great interference encoun-
tered from ship signals.
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An artist’s conception of Nikola Tesla’'s system for th

e\
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e transmission of power by radio waves,
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which was proposed several yea]s ago.

Transmitting Power by Radio

T HAS been the fondest dream of in-
ventors for ages past to be able to
transmit power in considerable amounts
over distances both long and short.
They have succeeded admirably, for today
there are millions and millions of horse-
power being transmitted from the various
power plants throughout the world to other
parts of the world. But in all cases the
transmission is accomplished through the
medium of some material substance—in the

case of electrical transmission th.s material.

substance is the copper of the conducting
wires.

But no sooner is the dream of the in-
ventor realized than another inventor has
another dream. He is not satisfied with
the accomplishments of his predecessor, but
he must go him one better. He now wants
10 do away with the wires themselves. An
admirable project, beyond a doubt, but the
question which naturally rises is whether
or not such a thing is possible.

The writer has no desire to commit him-
self by making statements that it is impos-
sible to do one thing or another. Time and
again the skeptics have been shown the folly
of their ways. No sooner does one of these
“intelligensia” set himself forth as an un-
believer, just as soon does someone tear
down his. wall of arguments, and accomplish
1he very thing the skeptic said was im-
possible.

For this reason, the writer will not say
that it will be impossible to transmit appre-
ciable amounts of power over distances by

An excellent exposition of one of the
since the propagation o

By JOSEPH RILEY

means of radio. The writer will say, how=:
ever, that it is impossible to transmit appre-
ciable amounts of power over distances by
means of radio. This paragraph is not an
example of tautology, dear reader, for you
must note the emphasis placed on the tenses.

The point is, in just a few words, that
in the light of the present knowledge, and
the existing state of the art, it is not being
done today. Let us hope that we will see
it done ere our days are o'er.

There is another idea that may be appro-
priately interpolated here, and that is that,
although, as far as 1 know the patent laws,
there is none that prohibits the patenting
of ideas dealing with perpetual motion ma-
chines, yet it “isn’t being done” I do not
mean that there should be any antipathy
against patenting ideas relative to transmit-
ting power by radio, but what 1 do mean is
that we have a natural and inalienable right
to say that we think a thing cannot be done.

Now that the prologue has ended, let us
cons der some real facts. There are natural
barriers that have to be broken down before
radio power transmission can become an
accemplished fact, and one of these—an ex-
cecdingly important one—is the attenuation
of the field strength that occurs in trans-
mitting energy from one point to another
by radio methods. The reader must under-
stand that when I make the remark “by
radio methods” I mean the usual methods.
1 am not at present referring to radical or
revolutionary things like unknown newly
discovered “rays,” etc.

problems on which investigators have been working ever
f radio waves has been known.

We can

ing to get DX, Just think

) discuss the ma
simply from cur everyday e

er iutelligently
perience in try-
wow our friend,

the ham, who lives around t3e corner, comes

pounding in, just as if he
brass-pounding right in odr own
And think of how
mundane existeaces splittir
on our micro-micro-vernier

lead-in.

were doing his
antenna
we shorten our
iy the hair-lines
dials, trying to

get out of the ether a mgre vestige of a

sound from
China.”

1f the reader has good

see this very plainly in thg 3
The curve is drawn for a station
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The Kiro-Uox—Alias Neurophonometer

OME months ago, in Rapio News, the
public was told of a "wonderful” new
radio device which was alleged by the
builder to have very valuable proper-

ties as a diagnostic instrument. At the time
this information was published, the magazine
posted a $1,000 reward to be given the
builder, together with all expenses incurred,
it he would come to New York, bring his
machine and prove before a board of ac-
cepted medical and scientific authorities that
it had a valid therapeutic value.

Those who remember this article will also
recall that a few months later, instead of
coming to New York for the demonstration,
this claimant filed suit in a court in the State
of Texas—his home—asking $1.000,000 dam-
ages, punative and otherwise, for the harm
caused himself and his apparatus as a re-
sult of the publication of the story regard-
ing his tnachine in Ranio NEws,

So the matter has rested for some time,
since “Dr.” Rodgers, the inventor and builder

of the machine, has not pusied the litiga-
tion. Lest the matter grow too old, how-
ever, and “Dr.”" Rodgers continue selling
these machines at what may he considered
a great profit, we give herewith some other
facts, not heretofore uncarthed, concerning
the machine and its operation.

The operating instructions given with the
machine are, of course, the main foundation
of any investigation as to its real merits.
Because of the legal aspects involved in the
use of such apparatus in some states, the
manufacturer is very particular as to those
to whom he sells it. Therefore, it was no
casy matter for Ranio Nrws to obtain a
hona fide copy of the instructions. At last,
however, they have made their appearance,
and we reproduce them in full at the end
of the present article.

CLAIMS OF KIRO-VOX INVENTOR

For those not well acquainted with the
previous stories concerning the Kiro-Vox—
or the Neurophonometer, as it was called
when first made—we shall hastily re-state
the claims and explanations given in the pros-
pectus on which the machine has been con-
structed.

It purports to help a certain class of physi-
cians locate “impingements and subluxa-
tions.” (For the sake of those who do not
know the meaning of the latter term we give
Wehster’s definition: Subhixation—a partial
or incomplete dislocation.)

It states further that the location is made
by measuring the resistance of the nerves
and so locating the point at which there is
a constriction of the “life flow.” Just what
this latter is, is not clearly stated. We sup-
pose those physicians who know and use the

machine could tell us—maybe. From five
regularly constituted physicians and surgeons
whom we asked concerning the substance of
this flow, we received various and sundry
answers. One said he supposed it was the
blood, another two of them coniessed that
they had no idea what the refercuce was
to, another just laughed when the reason
for the question was explained, and the fifth
said it was probably some new discovery
made by a sheep doctor. The last-mentioned
answer refers to the founder of a certain
flourishing school of alleged doctors now
advertising very conspicuously.

But, anyway, according to the advertising
booklet, the thing does discover the point at
which the "life flow,” whatever it is, is
stopped.

Before going further we must give some
description of the machine.

THE CIRCUIT
The accompanying hook-up of the set—

s

The interior of the
Kiro-Vox. 1 and 3
are variable conden-
sers; 2, a variome-
ter; 4, variocoupler;
5, a head-phone: 6
and 12, fixed con-
densers; 7, voltme-
ter; 8, search elec-
trode; 9, head elec-
trode; 10, rheostat;
11, battery switch,
and B, the battery
cabinet,

e noantnm

traced directly from the machine in the Ra-
pio News Laboratories—gives a full account
of the circuit used. The reason for the extra
grid leak shunted across the second con-
denser is a mystery. The secret of the
machine’s operation lies in the use made of
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N our December, 1924, issue, we
I told our readers about the now

f a mous “Neurophonometer”
foisted upon the public by one
“Dr.” Rogers. Since that time Rog-
ers has sued RADIO NEWS for a
million dollar~ damages, the suit
pending in his home town in Texas.

At the time the article was writ-
ten we had never seen the Neuro-
phonometer, but from the claims
made it needed no board of radio
engineers and no scientists to know
that the apparatus was quite a com-
mon fake to dupe unsuspecting suf-
ferers.

We nhave finally located a com-
plete Neurophonometer, name of
which has now been changed to
“Kiro-Vox” by Rugers. The staff
of RADIO NEWS, as well as the
engineering staff of RADIO
NEWS LABORATORIES, care-
fully investigated this Kiro-Vox,
which in all respects is the same as
the Neurophonometer, and the re-
sults are given in this article. There
is not one iota of doubt that the
Kiro-Vox and Neurophonometer °:
are pure swindles, and any of our
readers seeing such instruments in

i

I

™

i

the office of so-called “Doctors”
will immediately know what to
think. --EDITOR.

I LT RS LI S G0 O i 1

an old principle which takes advantage of
an audio periodic discharge of the grid. By
using a large condenser—in this case, the
value is .0025—and the usual grid leak, the
tube can be made to “clutch.”” so to speak,
by the discharge. By varying the resistance

of the leak, any frequency desired can be
obtained. Leaving the other constants at any
set value and changing the variable grid leak
in the grid lead will change the pitch of the
emitted note in the headphones.

(Continued on page 826)

A “doctor” endeavoring to ascertain by use of the Kiro-Vox whether there is a constriction of
the “life low” or whether the patient needs a hair cut.



Radio News for December, 1925

Thirty Years [nh the Dark Room

)

HEN the final chapter of

radio is ultimately writ-

ten, the name of D. Mc-
Farlan Moore will be one that
star.dsout conspicuously. Mr.Moore,
a pioneer in vacuum tubes of all
sorts, actually made the first vac-
uum tube for Dr. DeForest. His
researches among various types of
vacuum tubes have been most ex-
haustive. Mr. Moore is perhaps
best known through his great con-
tribution of the well-known
“Moore Light,” and, lately, the
Neon Moore Tubs Lights, which
we see now in all our cities, in all
modern electric street advertise-
ments. Mr. Moore has to his credit
no less than 30 inventions, on which
he has talien out patents,

Mr. Moore's biographical series
is starting in this issue, and will
run for a number of months.

—EDITOR.

PART 1

YRITING the history of the life and
work ol ). MclFarlan Moore is a
arcat deal like writing the history of

the development of electricity and radio over
the same span of years as those covered by
his life.

To those not intimately connected with
the development of the two arts, his name
mav be a bit hazy and call up nothing more
than a vague reeollecton which will send
the reader to "Who's Wha" But to the man
actively cognizant of the history of the year
by vear advances, he is one of the furemost
engineers in the field.

The Experiments of DR. D. MACFARLAN MOORE

T his biography, written by W . B. drvin of RADIO NEWS, gives a history of the early experiments
in gascous conduction and television made by on: of the most interesting of present-day scientists.

IFor these reascns, it is probably best that
a short sketch of some of his achievements
be made at the beginuning of this biography.

It is. of course, only necessary for the lay-
man to be told that the famous Moore light
is the invention and development of our sub-
ject, in order that he may be at once identi-
fied. Though this light in itseli is a great
work, it is not, by a great deal, the sum
total of the man's achievements.

When it is explained that the first three-
clement vacuum tubes used commercially
were the work of his hand, made for Dr.
DelForest, and when it is also told that he
had charge of the first installation of elec-
trical steering  gear aboard battleships, a
more perfect valuation of the man's true
place i the electrical and radio history of
the world may be gained.

Whenever an experimenter in cold light, or
in the hehavior of gases and electricity meets
a problem he does not quite know how to
handle, his thonght is always: “Well, guess
['d better see Moore.” And whenever an in-
ventor has built a new vacuum tube for
adaptation to radio, his thought is likewise.

When he sets ont on his quest, he finds D.
Mecelfarlan Moore in East Orange, New Jer-
sey, or at the Harrison Plant of the Gen-
cral Electric Company. And if the questioner
sees Mr. AMoore he will find him working.
for he is working all the time he is not
sleeping.  He believes in work and lots of it,
as the best possible solution for most of the
personal problems of man and, thereby, a
step toward the solution of the world's dif-
ficulties.

SOME OF MR. MOORE'S ACHIEVEMENTS

A sort of resum¢é¢ of some of his achieve-
ments in the radio and clectrical field will
serve to give the reader a clearer conception
of the man's character and greatness.

TN N

More th'an twenty years ago D. Mcfarlan Moore invented the electric sign and took out a patent
on the idea. Above is an old drawing from tgxe SCIENTIFIC AMERICAN which appeared at
the time.

Coparight 1925 by Experimenter Publishing Co. All rights reserved.

T
D. Mcfarlan Moore, about ﬁT time he began

experiments with gaseous | conductivity.

Of course, most all radia men know that
it was his vacuum tubes, manufactured for
DeForest, that first were installed in com-
mercial radio stations and definitely decided
the future of the radio art. making possible
the great advances known taday.

In those times, vacuum tubes were uscd
principally as detectors. It was not until
years later that they were discovered to have
amplifying power and. as today, the detect-
ors contained an amount of]gas which made
them more sensitive in that position.  Mr.
Moore made the tubes, placihg a gas in them
and leaving a small outlet whth a cock which
could be used to control acturately the vac-
num in the little buth.

His fame rests more firmly upon his in
vestieations in the field of the electrical con-
ductivity of gases, however. and his invenrion
of the "Moore Light” is the mearest approach
to cold light we have. The “Moore Light”
is not so well known in this country, but in
Furope there are literally millions of them
in daily use.

This light is well known, even in this
country, to those who must lfave a pure white
light. Ilis system of itlumigation is used al-
most exclusively in the woolén and sitk indus-
try, where artificial light must be used for
matching colors.  The charhcter of it is so
close to that of sunlight that it may be used
in this work with perfect cage and safety. An
ironic point, in th's connection. is that it
would probably be the most widely used form
of lighting today were it not' 1or the fact that
one of the large present-day carporations ob-
tained and began manufacturing tungsten
filament incandescent lamps just one year
after the first successful demonstration.  As
the Moore Light was bulky jand needed tech-
nical knowledge for installJtion and since it
was not backed by a large sales organization,
it did not attain general use. At the time
of the discovery of the tungsten lamp, how-
ever, there were some miles of the tubes be
ing used to light the streets of New York.

THE NEON TUBE
Another of his efforts, more recent in
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date, is the famous neon tube. Every experi-
menter in radio is acquainted with this little
device and many automobile owners also use
it regularly in the adjustment of ignition
troubles. This tube gives off a pink glow and
is about four times as efficient as the best
gas-filled incandescent filament lights.

Early in the history of wireless teleg-
raphy, Mr. Moore periected a system of cur-
rent control and a vibrator i a vacuum
which was adapted and used extensively by
the Marconi Company in many of their early
commercial installations.

Then, more recently, since the develop-
ment of radio had at last made the space
transmission of pictures possible, Mr. Moore
has given a great deal of time and work to
the solution of several of the problems which
are at present hindering the further develop-
ment of this branch of the radio art. It is
well known that one of the most important
points in this development is the provision of
some means for keeping the transmitter and
the receiver in perfect synchronism while
they are working. Another is that the lamp
used for the projection of the picture at the
receiving end must be one which lights and
extinguishes with the utmost rapidity. It
must so function that there will be not the
slight lapse in the time between the arrival
of the signal and its change in intensity as
controlled by the signal. Shutters have been
used in most of the processes, but they are
bulky and necessitate heavy and involved ap-
paratus to keeo them in step with the trans-
mitter. Mr. Moore has made a small tube,
filled with the same neon gas, which will ex-
tinguish itself in less than one-thousandth of
a second from the time the supply current is
withdrawn from its terminals.

NEON LAMP

This light is about the size of a small pea-
nut and consists simply of two cylindrical
electrodes spaced about a sixteenth of an inch
from each other. When the current is passed
through the tube, the internal gas of the tube
becomes a conductor of current and the tube
glows brightly.

Actual test has shown that the ordinary
incandescent filament lamp needs almost a
tenth of a second to lose its brilliance. The
advantage of the neon light in connection
with television, or Telorama, as Mr. Moore
calls it, is at once obvious.

A peculiar fact is that as early as 1906
Mr. Moore was thoroughly convinced that
television was entirely possible and could be

made practical with the solution of a few
technical problems,

As a matter of fact, he prepared and read
a paper on the subject, setting out his visions
before the National Electric Light Conven-
tion in June cf that year,

FIRST INTEREST IN TELEVISION

He first became interested in the transmis-
sion of pictures when his then new white
light made possible the first instantaneous
electrical photograph in 1898, This was
shortly after the first conception of the gas-
cous conduction lamp and while it was vet
in a crude state. At that time it had to be
tinkered with and handled like a small child,

if it was to work. But it proved excellent
for the purpose of photography.

And contemporancously, he was carrying
on a number of other investigations concern-
ing the abilities of his tube in other lines. In
the same year, he erected at Madison Square
Garden, New York, one of his tubes which
sent out pulsations which were picked up a
block away, operating a relay device which,
in turn, set off a small bomb, blowing up a
model of the old" Maine.

From this beginning, which was at the
time the first great interest was being mani-
fest in wireless as a possible means of com-
mercial communication, he continued to take
the greatest of interest in it, following it
closely throughout its various advances.
From the very beginning of radio history,
he was in constant touch with the various
men who were making history though their
inventions and improvements. So it is that
Mr. Moore’s history, or the history of his

The latest advance in television, made possible through Mr. Moore's gas filament light,

Mr. Moore designed some of the first electrical equipment
of the country. Above is an old print showing one of the

first installations made in New York.

work rather, bristles with the great names
of radio and is so enmeshed with its psogress
that no complete history of the art cculd be
writte  without many and full references to
his work.

But his chronicle does not alone find itself
in the radio field. As a matter of fact, ene
of America's greatest characteristics is due
in a large part to him, since a patent was
granted to him under the title of “electrical
writing” which covers the basic rights to the
present-day changeable electric signs that
dot the main streets of all our large cities.

But the tlist could be carried through
pages. There are a thousand and one im-
pravements of one sort and another which
Mr. Moore has made in electricity znd all
its practical applications which may never
find a place in the popular mob minl. The
thinking man, however, will evaluate all
these bits and deduce the real merit of the
man,

GREAT NAMES

It is hardly possible that he should have a
long history so closely connected with the
names of men like Del7orest. Tesla, Edison.
Fessenden, Westinghouse and a host of
others, all idols of the public, and that he
sheuld have been given the job of putting
into practicable, workable form some of
their greatest inventions without having
proved himself extremely competent. And all
this is aside from the developments and in-
ventions of his own, which thoroughly justi-
fy his place amonrg the great.

One of the great differences between him
and most of the men whom he has helped
from time to time, is his incurable idealism.
Noa matter what the odds or the chances for
success, he holds firmly to his own cotle 2nd
to his ideals, He could have been among
the immensely wealthy if he had, on one
oceasion, allewed a Wall Street syndicate to
landle the exploitation of his company and
its light, if he could have simply shut his
eves and allowed them to carry ou- their
schemes according to their own judgment
and principles—bit he would nat.  Instead,
he was extremely inquisitive concerning all
tne methods used and every detail nf the
financial intrigues. The result was that he
withdrew his support and name from the
scheme, wherewith it fell to the ground and
he automatically cut himself out of several
millions.  But moare of this later.

(Continued on page 917)



~1
~1
o

Redio News for December, 1925

Britain’s New Superpower Broadcast Station

By A. DINSDALE

An interesting description of England’s largest broadcast station, SX.X, located at Daventry.
The present rated poiver of the station is 25 K1I7., so dwmerican [ans should be able to receive

N July 27, Sir William Mitchell-

Thomson, the British  Postmaster-

General, opened England's new high-
power broadeast station at Daventry.  This
is probably the world's largest broadcast sta-
ton. It was built not only to supply the
needs of British users of crystal receivers,
but also with an eye to the future develop-
ment of an international broadcast service,
wherehy programs could bhe exchanged be-
tween Ingland and other European countries
and also America.

Daventry is a small town in the Midlands
of England, and was chosen as the site for
the new station because of its central posi-
tion. As nearly as possible it is the exact
gcographical center of the country, and is
thus a very suitable location from which
to distribute radio broadcasting equally to
every member of the nation's vast army of
listeners.

The station is built upon a hill, 600 feet
above sca level, and between 300 and 400
feet above the surrounding country—an ideal
site for the purpose. The building, which
houses all the machinery and transmitting
apparatus, is of brick and steel girder con-
struction. measuring 116 feet by 04 fcet by
16 feet high to the roof caves.

The interior is divided into two main scc-
tions, one section containing the generators,
and the other the radio transmitter.  The
jormer has a floor space of about 1,500
square feet, and the latter about 3,300 square
feet. Smaller subdivisions provide space for
a studio, workshop, storeroom, offices, etc,

English programs this winter.

This information, coupled with a study of
the accompanying illustrations, will serve to
show that there is no lack of space in the
new station,

THE MASTS AND AERIAL SYSTEM

The acrial at Daventry is supported by two
stayed triangular-section lattice steel masts,
cach 500 feet high and placed 800 fcet apart.

antenna trunk. IFrom this ring two copper
strips run down inside the trunk and are
taken to the main ground :erminals of the
transmitier.

The object of

this somwwhat eclaborate

arrangement is to provide an electrostatic
screen over the roof with a view to decreas-
ing aerial losses.

The main power supply for the station is

i e

The interior of the
station at Daventry
has nearly 5,000
square feet floor
space. On the right
are shown the modu-
lator panel, the en-
gineer's control pan-
el. the independsrt
drive panel, the mag-
nifier panel. the H.F.
choke, the speech
choke, two of the
rectifier panels, the
antenna ammeter and
the antenna tuning
inductance,

l.ocated on a hill as they are, they form a
landmark for miles around, and from the
top of them a magnificent view can be ob-
tained of the surrounding countryside, which
contains some of the finest scenery in Eng-
land.

The antenna is of the T type, and consists
of a ten-wire cage 000 feet long. The down-
lead is a six-wire cage and is brought to an
insulator and lead-in trunk mounted on one
of the roof ridges.

The ground system comprises a number
of copper plates buried in the ground. These
are all interconnected and form a ring round
the station. A wire from cach ground plate
runs to an insulator on top of a fifteen-foot
mast. Thirty-cight of these masts are dis-
posed in a radius of 100 feet from the an-
tenna trunk.

From these masts the ground leads are
continued to the roof of the station building,
and connected to a ring sccured round the

o . ,, g

The six-wire cage lead-in from
the T-shaped antenna is
brought to an insulator and
lead-in trunk that is mounted
on top of the station.

obtamed from the pubiic sapply system of
the nearest large town, Northampton, the
home of the British boot and shoe industry.
This is a three-phase alternating current sup-
ply, having a potential of 11,000 volts, and
a frequency of 50 cycles. A sub-station on
the site of the broadcast station transforms
this supply to 375 volts.

THE POWER PLANT

The power plant is somewhat extensive,
as can be gathered from the illustration. It
consists of three 70 kow. motor alternators,
cach generating current at {1,000 volts, 300
iycies; two 25 kaw. motor Jalternators, also
eenerating at 1,000 volts, 300 cycles, and
three 10 k.aw. motor gencrators delivering
direct current at 20-30 vols. In addition
to this cquipment there are a few smaller
machines, such as motor p:mps, etc.

Although the present rating of the station
is fixed at 25 kw., by which is meant the
power applied to the plates of the trans-
mitting amplifier tubes, provision has been
made for any power up to 60 k.., or slight-
Iy more, to be used, and all machinery,
cables, coils, chokes, etc., have been designed
to have sufficient capacity for dealing com-
fortably with power of that order, as and
when required.

Two of the 70 k.w. machines are used to-
gether, the third being hekl in reserve in
the event of break-down of one of the ma-
chines in use. One of these generators sup-
plics power for the modulater tubes, and the
other supplies the amplifiers, or magnifiers,
as they are termed.

One of the 25 kw. altérnators supplies
power for the master oscillator, and also
for lighting the filaments of all the rectify-
ing tubes, the other machine being spare.
Current for the filaments of the master

oscillator  sub-modulator, modulator and
amiplifier  tubes  is  obtained  from two
of the 10 kaw D.C. machines, thus leav-

ing one of these machines also in reserve.
All these machines are fitted with individual
self-exciters, as can be seen!from the photo-
araph.
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Since the power supply to the station is
at a potential of 11,000 volts, it might at
first sight appear to be more convenient to
obtain the necessary high-plate voltage by
rectifying the incoming three-phase current
and then applying it to the plates of the
tubes.

In the case of the Daventry station, how-
ever, this course was not considered advis-
able, because any slight out-oi-balance load
on one of the incoming phases would create
difliculties with the smoothing arrangements.
As readers probably weli know, unless the
plate supply is a steady, smooth direct cur-
rent, all sorts of parasitic noises will be set
up in the listener’s receiving apparatus.

The high voltage supply, therefore, is ob-
tained by transforming up to 10,000 volts
current trom the 70 k.w. generators, rectify-
ing it by means of banks of two-electrode
tubes, and then smoothing it by means of
an elaborate system of chokes and conden-
sers.

All the radio apparatus for this station,
which contains several new and interesting

The main modulator
tubes are shown on
the left and the aux-
iliary modulator on
theright. In the cen-
ter is the dry battery
for supplying the
necessary grid bias.
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At the left is the in.
dependent drive pan-
el, next is the coup-
ling coil to the am-
plifier. In the fore-
ground is the engi-
neer’s control panel,

[T

features, was designed and manufactured by
Alarconi’s Wireless Telegraph Company.

THE MASTER OSCILLATOR

The master oscillator, or independent
drive, as it is termed, is constructed as a
separate unit, and comprises two air-cooled
rectifier tubes with associated smoothing cir-
cuits, and one water-cooled oscillator tube
and associated oscillatory circuits.

The rectifiers are arranged for full wave
rectification, and supply direct current to the
plate of the oscillator at a potential of 10,000
volts,

The oscillatory circuit is composed of two
copper strip inductances astatically connected
to reduce the external field, and an air di-
electric condenser shiclded by a metallic cas-
ing. The input power of the oscillator tube
is about 8 k.w., an unusually high ratio of
the power supplied to the amplifier, but this
allows the necessary amplifier grid excita-
tion to be obtained with a very loose coup-
ling. By making use of such lhose coupling,
negligible reaction cn the oscillator results,
with consequent  freedom  from frequency
variations and variations of amplifier input.

In one of the accompanying illustrations
the master oscillator unit can be seen quite
clearly, while next to it is the coupling coil
to the amplifier panels on the right. In the
right foreground is the engincer’s control
panel.

THE AMPLIFIER

The amplifier, which can be scen to the
right of the master oscillator, is made up
of four water-cooled rectifier tubes, and
three water-cooled oscillatory tubes of the
same type as that used in the master oscil-
lator. These latter tubes are able to handle

an input power of 30 k.w. The plate cur-
rcx]n is 2.5 amperes at a potential of 10,000
volts.

The filament input for all the types of
water-cooled tubes used at Daventry s 1
k.w. each at 20 volts.

Like the master-oscillator circuit, the oscil-
aatory circuit of the amplifier is composed
of an inductance of strand=: cable and a
metallically shielded air-dielectric condenser.
As stated above, the zrids oi the amplifier
tubes are excited by the independent oscil-
lator circuit through a Joose coupling, the
direct grid current necessary heing of the
order of about 300 milliamperes for the
three amplifier tubes.

In the grid circuit is included an anti-
regenerative coil which is inductively coupled
to the plate circuit in such a manner that
the internal tube capacity is neutralized.
This makes it impossible for the amplifier
tubes to oscillate independently of the mas-
ter oscillator.  If the latter is switched off,
oscillations immediately cease,

Such an arrangement does a great deal to-
ward securing stahility of working anl con-
stancy of wave-length.

The open circuit comprises an aerial tun-
ing inductance wound af the same kind of
stranded cable as the amplifier closed circuit
inductance, and the two are inductively
coupled.

THE MODULATOR AND SUB-MODULATOR
The modulator unit contains four water-
cooled rectifier and six water-cooled modu-
lator tubes. These larter tubes are similar
(Continued on page 852)
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The masts, 500 feet high and 800 feet apart. support 5XX's antenna, which is a 10-wire cage

600 feet lcng.
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The Nature, Cause and Reduction of Fading

By GREENLEAF WHITTIER PICKARD

inventor of the Crystal Detector

Mr. Pickard is one of the foremost radio engineers in the field today.

gation and its relation to external conditions, given here, should

NE of the most marked differences

hetween wire and radio commuunica-

tion over any considerable distance 1s
the inconstancy of the space circuit. From
vear to year, scason to scason, day to night,
hour to hour, minute to minute and scpqnd
to second the ratio of sending to receiving
end current fluctuates. So great is the
amplitude of some of these variations that
they form a real barrier against many de-
sirable uses of radio communication, and
without question their reduction is the most
important remaining problem in this art.

A STATEMENT OF THE PROBLEM

The best progress toward the solution of
any problem is made by first finding out
exactly what the problem is; in fact, a clear
statement of the dificulty often makes the
remedy obvious. When insofar as is pos-
sible, the physical agencies involved are de-
termined, and the troublesome phenomena
quantitatively measured, the solution is usu-
ally close at hand. What then are the phys-
ical factors involved in radio communica-
tion, and exactly low does it fluctuate or
fade?

It has long been known that whenever
high frequency currents are set up in a
conductor, feebler, though otherwise similar,
,currents are found in a distant couductor,
and for over a quarter centurv this has been
wtilized for the communication of intelli-
gence without  wires. As the means for
producing high frequency currents increased
in power, and apparatus for the amplifica-

Here is a recording
device such as that
used by Mr, Pickard
in making the graphs
showing the fluctua-
tions in field strength
during the eclipse pe-
riod,

tion and detection of such currents became
more effective, the distance between the send-
ing and the receiving conductors increased
until today they may be placed at anti-
podes and still serve for the transmission
of telegraphic and telephonic messages.
Trom the theoretical reasoning of Max-
well and the classical demonstrations of
Ilertz, it has also been recognized for a
long time that the space around a conductor
carrying high frequency current is traversed
by a radiation which differs in no respect,
save frequency. from visible light. Today
there is no gap in the frequency spectrum

His work on wave propa-
be interesting to everyone.

ly known attribute of this form of radia-
tion.  And because of this it was assumed
at the iception of radio communication
that the curvature of the carth set a definite
limit to the possible signaling distance. Very
shortly indeed this limit was passed, and
when intelligible signals were transmitted
from England to America, over an arc of
45°, the late Lord Rayleighy propounded a
question which has stood fer over twenty
years without an adequate answer ; how could
the radiation bend around the curvature of
the carth?

Many and ingenious have been the hypoth-~
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from the radiation at some tens of thou-
sands per second used in long distance radio,
to the gamma radiation at over a quintillion
periods per secoud; we can produce and de-
tect radiation anywhere within this cnor-
mous frequency range. Radio is therefore
merely a special branch of optics: a utili-
zation of the extreme infra-red of the spec-
trum, and what is true for the ray of vis-
ible light must also be true for the radio
waves, save insofar as the great difference
in frequency enters as a factor.

It follows that all of the laws of optics
must apply to radio transmission. Rectilinear
propagation in vacuo, reflection, refraction,
dispersion, interference, diffraction, polariza-
tion, absorption, scattering and the other
phenomena of light transmission are neces-
sarily found in radio communication.

The nearly rectilinear propagation of
light in the atmosphere is the best popular-

eses advanced in explanation jof this bending.
Diffraction, that slight bending-in of light
around the edge of an opaque obstacle, was
entirely inadequate.  Another suggestion
was that the waves glided along the con-
ducting surface of the earth just as they
may be made to glide along a wire, and in
this manner conformed to its curvature. Ra-
dio transmission from air craft, and the
behavior of the high frequency radiation
now used by amateurs and others, is difficult
to explain by the gliding wave hypothesis.
But the most tenaciously feld explanation
has been that of the Kennelly-Heaviside
Layer, an imaginary, imensely ionized
stratum at about the auroral level of one
hundred kilometers. In the original form
of this assumption the layer was supposed
to be so good a conductor that it reflected
mirrorwise the radio waves, although obvi-
ously it could not be so perfect a conductor
as to appreciably reflect Iight waves. Thus
the radio waves were supposed to be con-
fined within a relatively thia spherical shell,
and by total internal reflegtion were made
to travel over the entire earth.

It may be fairly said that the original
Kennelly-Heaviside hypothesis is today con-
sidered hoth imprebable aﬁ(l inadequate to
explain the now known phehomena of radio
transmission. It could only account for the
observed transmission over -any large arc
by assuming practically perfect reflection
from the layer above and the carth below,
and this, in turn, calls for so high a con-
ductivity as to make its very existence un-
likely,  Even if such a laver could exist,
highly artificial modifications are necessary
to explain the scasonal, digrnal aud partic-
ularly the shorter period fluctuations which
we ohserve in radio reception. My own in-
vestigations during the pasf few years have
uncovered such a complex of fading effects
that it would be difficult fo imagine a re-
flecting layer of such form and propertics
as to cause these reception fluctuations. But
the most conclusive objection to any form
of reflector formed by iomzed air is that
recently given by lLarmor,| who points out
that such a layer will abserb or damp out
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the waves far more than it can possibly re-
flect them; in other words it would be like
a lampblack surface to visible light.

REFRACTION AS A POSSIBLE CAUSE

But it is not necessary to invoke reflec-
tion in order to explain the bending of a
radio wave. Refraction will accomplish
the same result. When light is stopped by
an opaque body, reflected by a mirror, re-
fracted by a glass prism or polarized by a
tourmaline crystal, it is because the light
wave encounters and sets in motion electrical
charges which are distributed through the
various media which absorb, reflect, refract
or polarize the ray. In some media certain
of these electrical charges are free to move
indefinitely in any direction, and such free
electrons are found most abundantly in
good conductors such as metals. Other
charges appear to be elastically constrained
about atomic or molecular centers; the glass
prism refracts light because of the pres-
ence of these constrained electrons. Sub-
stantially all the various phenomena of light
transmission are caused by the interaction
of the rapidly alternating electric field of
the light wave with the free or constrained
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The above audibility chart shows plainly the
drop in signal strength with the sunlight and
its rise again at sun down.

charges in the medium through which it
passes; it is these electrons which make
the medium optically active and differentiate
it from empty space.

Any mass which is elastically held forms
an oscillating system with a definite reso-
nant period or group of periods, so the
electrons which are constrained about cen-
ters form resonant systems. Wlen a beam
of white light passes through a glass prism,
it is dispersed into a spectrum, due to the
fact that different light frequencies travel
with different velocities while in the glass.
When the frequency of the light is closely
that of some resonant period of the electrons,
the medium shows an absorption band for
that frequency; the light wave is either re-
flected back from the surface of the me-
dium, or is absorbed after a few wave-
lengths of penetration. For frequencies
which are not exactly those of the electron
systems, but which are quite near to it, the
medium shows anomalous dispersion.

It follows therefore that all transparent
media, with the single exeception of that
which we call empty space, are merely
transparent for certain frequencies, as they
all contain variously tuned electron systems.
Glass is transparent for the range of fre-
quencies which affect the eve, but is opaque
to the slightly higher frequencies of the
ultra-violet. The atmosphere, like glass,
is transparent within the visible spectrum,
but is quite opaque to hoth the ultra-violet
and to certain frequencies in the infra-red.

So far, I have considered only the optical
phenomena resulting from the interaction
of light waves and electrons, without tak-
ing into account the optical effect of any
steady field which may also be present in
the medium. It was discovered by Faraday
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that when a beam of plane polarized light
traversed a block of glass simultaneously
with a parallel magnetic field, the plane of
polarization was rotated; this is the Fara-
day effect.  ln an analogous manner an elec-
trostatic field at right angles to the ray
produces double refraction and a change in
the plane of polarization of the transmitted
light, and this is called, after its discoverer,
the Kerr effect.

REFRACTING MEDIUM UNKNOWN

In radio communication the transmission
medium is the atmosphere. and perhaps to
some extent the empty space outside the at-
mospiere, although this latter does not seem
of immediate importance. as any radiation
which strays outside the atmosphere is lost
to any radio circuit between earthly points.
Radie waves, now that the bugaboo of a
reflecting laver is out of their path, are
quite free (if properly directed) to pass
outside our atmosphere, and writers of tech-
nical fiction may once more discuss inter-
planetary communication. But now, in our
examination of the physical factors involved,
we come to an itmpasse; we do not know
that portion of our atmosphere where the
bending and splitting of radio waves pre-
sumably takes place. Up to about 35 kilo-
meters we know its pressure, temperature
and composition; up to about 10 kilometers
the distribution of ionization is known.
Above these levels there is vet little real
knowledge; today the higher strata are prin-
cipally fields for speculation. We do know.
however, that the atmosphere is traversed
by two more or less constant fields, one

magnetic and of an average value of one-
half gauss, and the other clectrostatic, with
an average value of one volt per centime-
ter at the surface, and decreasing, at least
up to 10 kilometers, with altitude.

The electrical charges which are dis-
tributed through the atmosphere may be
divided into three groups; the unitary, posi-
tive and negative charges which in equal
quantity make up the atom, the charged atoms
or ions, and the free electrons. Within the
visible spectrum only the first group, the
charges from which the atom is built, have
any appreciable optical effect. IFor the much
lower frequencies of the radio spectrum
this first group has but little effect, and sub-
stantially all the phenomena of radio trans-
mission appear to be caused by the ions and
free electrons. In a similar manner, the
magnetic and electrostatic fields in the at-
mosphere have very little optical effect upon
visible light waves. but may have a very
considerable effect upon certain of the radio
frequencies.

We believe today that radio transmission
over any but the shortest of (istances is
made possible solely by a bending of the
radio waves by the ions and electrons in
the air perhaps aided by the magnetic and
electrostatic  fields  which  surround the
earth, and it also seems certain, that this
highly useful bending does not act uni-
formly upon the entire radiation from the
transmitter, but instead splits it into two
or more parts, which pursue different paths
through the atmosphere and eventually come
together again at the receiver. This split-

(Continued on page 924)
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A more advanced method of taking the signal strength measurements is through the use of an
oscillograph. A specimen of this type of record is shown above.
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Radio-Controlled Automobile

By P. B. HANCE, Jr.

Here is an excellent treatise on automobiles that are controlled
entirely by means of radio. The systent employed is very compact
and almost entirely foolproof.

AHE art of controlling vehicles and ships

by radio has always held counsiderable
{ascination for the experimenter, for it
has a strong spectacular appeal and offers
nnlimited opportunity for the application of
wgemiity.  The radio control system to be
described here will, perhaps, therefore, inter-
est the readers of Ravio News. It was
developed by the writer and used to operate
an automobile at the time of the last elec-
trical engineering show at the University of
I1linois.

THE DEMONSTRATION

The car nsed was propelled Dby its starting
motor, for the exhibit was in a gymnasium
and gasoline could not he used. It ran at a
speed of about four or five miles per hour
in either direction, and was cquipped with
the necessary controtling mechanism to start
and stop it. blow the horn, light the lights
bright or dim. c¢tc. A small transmitter in a
balcony at one end of the bhuilding was the
controlling point, the operator heing stationed
there.  ‘I'he control circuit was so arranged
that any control (there were eleven avail-
able) could he selected by sending a certain
code letter, such as dot-dash-dot, from the
transmitter.  Thus the letter R, dot-dash-
dot, as assigned to the operation of starting
the car in reverse. while A, dot-dash, would
start it ahead. To stop anvthing which
migiht be in progress (for instance. to stop
the car), a single dot was transmitted, which
would release all controls and shut off the
driving motor current.

The car was thus in complete control at
all times. The selection of any operation
was accomplished within one second or less,
and any operation could be stopped almost
instantancously.  One of the favorite stunts
was to have one of the boys lie down in the
path of the driverless car.  The operator,
after blowing the horn by radio, would then
stop the car some six or cight inches away
from the: intended victim.  Ilowever, one
night, the stop signal did not take effect, for

The radio-controlled automobile equipped with the apparatus described above.

the driving motor relay contacts were burned
and stuck. The yvoung man who was playing
victim saw this in time to prevent himself
being a real victim, and started rolling away
irom the car. Soon our audience was guffaw-
ing at the embarrassing (te us) spectacle ol
a driverless car chasing a rolling yonng man
along the floor. Happily, someone ran and
pulled the emergency switch on the running
board. The aundience enjoyed that failure of
the car far more than all the successiul per-
formances put together.

THE CONTROLLING MECHANISM

The actual controlling mechanism consists
of filteen relays, of the type used in tele-
phone plants, mounted on a small frame-
worle,  The wiring is all in a cable on the
hack of the frame and external connections
are made by a set of binding posts on the
top of the frame. Any radio receiver may
be nsed with this unit, provided it has snfli-
cient variation in the plate current of the
last tnbe to operate and release a sensitive
relay. ‘The “output” of the selector consists
of ecleven control wires, leading to the vari-
ous pieces of apparatus to be controlled, such
as steering magnets, lights, and so on. FEach
wire corresponds to a code letter. When a
letter is received by the radio receiver it
“sets up’ the relays in such a combination
as to connect the corresponding control wire
to ground. The operating battery for the
control magnets or lights heing grounded on
one side, this section supplies current over
the control wire to the picce of apparatus
selected, and it begins to operate.

Then when it is desired to stop the appa-
ratus, a single dot is transmitted. This re-
leases all the relays and returns evervthing
to normal, awaiting the next call.  The
selector relays remain operative, or rather,
“locked,” as long as any picce of apparatus
is in use. This means that only one circuit

may be used at once, so that the car could
not he steered. for example. while it was in
T'o overcome this difficulty, a driv-

motion,

As the car was

operated indoors, there was no attempt made to cover the apparatus, which may be seen on the
running board.
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The bark of relays used ta control the different
parts of the automobile.

ine motor relay was built which could oper-
ate in cither of two directions, oue oi them
sending the car forweard and the other send-
ing it backward. Ti: either position. a little
latch would drep and hold the contacts in
that position, ‘Ihere was a third operating
magnet, which was arraszed to lift the latch
and allow the relay te return to a normal
position, stonp'nz the mdtor. In that way it
was possible to have the sclector free for
steering, blowing the hofn, and so on. while
the car was running ecither way. A code
letter for stopping would., when transmitted,
ground the lead to the latch-lifting magnet
and open the circuit.

Power to operate the relays wis supplied
from a 22-volt radio "B" battery. Surpris-
ing as it may seem, one|battery will furnish
energy enough to operate the selector over
two thousand calls. This is due to the fact
that the relays are highly efficient, most of
them requiring only a few hundredths of an
ampere to operate, and to the fact that the
selector is not tied up while the driving
motor is running.  The time required to
select any circuit is small, as stated before,
so that the total current required for a call
is small.

THE DIAGRAM EXPLAINED

For the details of fhe relay operations
refer to the schematic diagram. A relay is
shown as a magnet with pivoted armatures
at cither end, each armpture having one or
two contacts associated avith it.  \When cur-
rent flows through the ivinding, the magnet
is energized and these armatures are drawn
toward it, making tiwse contacts which are
shown open and brealing those shown closed.
The relays designated (T and S zre marked
“SR” on the core. This means that they
are built to operate quickly, but will not
release until about one-third of a second
after the current in the winding has been
cut off. MNost of the Irclays are supplicd
with “locking circuits.” | That is, when they
are operated, by :my(l means, they close
another operating, or lodiing, circuit through
one of their own make dontacts, so that they
remain operated, or locked, after the orig-
inal operatirg force is removed. The battery
supply is showr as follows: to every point
shown grounded is connected the positive side
of the battery, which is grounded, and to
every point where a battery and ground are
shown, is connected the megative side of the
battery. This conventign merely simplifies
the diagram.

The relays A, B and [C really do the se-
lecting. It will be ncted that, starting at
the right-hand armarture of A, it is possible
to follow ecight different paths to control
leads, depending upan the comhination of
relays operated or released. In order to op-
erate any desired cambination of relays. we
arrange the code signal so that the three
impulses (cots or «lasiles) correspond to
the three relays. A, B and C. in order, If

3
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we want A operated, B released and C oper- a lead from the right “make” contact
ated, we send dash-dot-dash. of the relay S-1 to the windings of
The relays 1, 2, 3, 1', 2 and 3’ operate A during the first pulse, B during the

as follows: the beginning of the first pulse
operates 1’, the end of the first pulse 1,
the beginning of the second pulse 2° and so

on. Each relay remains locked after it
operates. Note that this action connects
HENEVER a thunderstorm appears
in the offing, another cause of disturb-
ance is added to our list of reception
destroyers. Lightning adds its crash to the

static and induction noises, and that crash
is often sufficiently strong to knock out
not only DX but even local programs.

second pulse, and C during the third. If
a given pulse is a dash, the S-1 relay, with
the S will have time to operate so as to
place a ground on the lead mentioned above,
so as to operate the corresponding A, B or

By HENRY W. HALL

1. Lightning striking a telegraph line
has often been known to operate the in-
struments along the line. Were the dis-

charge of an alternating current nature, it
would not operate the instruments if of a
high frequeucy, and if of a low frequency
would merely cause them to buzz.

From the fact that lightning can be heard
in a radio receiver, it would appear, off-
hand, that the discharge must be of an oscil-
lating or alternating current nature, since
radio, a priori, is an alternating current
science. The author was of this belief until
recently, when he read Prof. Humphreys'
“The Physics of the Air.” In this book,
in the chapter on lightning, the matter is
discussed in considerable detail.  Experi-
mental evidence is given of the direct cur-
rent nature of the lightning discharge, as
well as a mathematical analysis showing the
impossibility of producing oscillations in
the alternating current sense by means of
such a discharge.

EVIDENCES OF D.C. IN LIGHTNING

Briefly, the experimental evidences of the
;:xistence of direct current only are as fol-
ows

*Prof. W. J. Humphreys, Meteorologist of the United States Weather

Two examples of
lightning. Above is
a man-made flash,
several hundred
thousand volts being
necessary to cause
the breakdown of
the air. On the right
is an excellent exam-
ple of Nature's pyro-
technics.
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This and a little study should

C relay. 1
The

make clear the process of selection.

“~ ~ )
{0 = Device 10 6@ D @M 2 3 5 Cl relay, of the slow release type is ener-
(A (8) :_l,.:’35°("‘"'*°LL[L I(C) I gited with each pulse, but does not have
time to release between pulses. Its release
[ﬁ‘r‘J L 1 L JoL after the signal is complete closes ground
%“ ) irom its right armature and contact to the
8 circuit, which has been selected. The RN
I & A "3 .
= SENSITIVE POLAR‘Zt'_lr_;’J The circuit diagram of the equip-
¢ RE LAY ment used to operate the automo-
- 1. .9 2 bile. The different relays are
INPUT . © © operated by the code letters trans-
T o mitted by radio and are released

by a single dot.

L — 8 (sTR) l -

(2) (3) 5 = = T 20 A0 LG LI M
or “return-to-normal” relay operates when

a pubse is received and the relays have been
set up for a call long enough for the CI
or “cut-in” relay to release. When RN
operates it opens the circuit to ground
which has been holding the selecting relays
locked. The A, B, C and 1’, 2, 3’ in a
break contact on RN. The STP relay is
a sensitive polarized stepping relay, which
operates from the radio receiver output. It
furnishes ground pulses from its make
contact to operate the numbered relays, the
CI, and so on.

Although the process of selecting an op-
eration seems to be very complicated, the

" relays operate quickly and surely, if the dots

and dashes are the right length, and almost
never fail to select the correct circuit, By
adjusting the S and CI relays the circuit
may be adapted to any speed of sending.
By connecting an electrical counting de-
vice, indicated by MR on the diagram, in
this circuit, the number of calls handlel
by the selector is known at all times.

Lightning A.C. or D.C.?

2. Direct current electric lighting cir-
cuits using overhead distribution wires lave,
at times, had the polarity of their dynamos
reversed as a result of lightning striking
the wires. Only a direct current impulse
could reverse the field polarity of a dynamo.

3. Oscillographic records of lightning
discharge currents indicate that all the
energy is on one side of the zero line, thus
showing no reversal of the current.

ANALYSIS OF LIGHTNING “CIRCUIT”

In discussing the subject mathematical-
ly, Prof. Humplireys analyzes the electrical
circuit. composed of the condenser, formed
(Continued on page 846)
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The illustration above shows the latest radio adaptation to aid medicine.
to mirror; 3, mirror; 4, light source; 5, photo-electric cell; 6, apertare;

1 is a pressure funnel to pick up the heartbeats; 2, diaphragm attached
7, amplifier; 8, relay; 9, lag device; 10, X-ray machine.

Radio Aids the Surgeon

OSSIBLY no other single science has

added so much to the total of human

knowledge as radio. Its applications to
the solution of other problems since its first
discovery and the perfection of its technique
are such that it causes wonder. The latest
application of radio apparatus to other lines
is the usec of a photo-electric cell and a
standard radio amplifier for the study of the
heart and lungs. And the main point of im-
portance in the arrangement is that it enables
a real and exact study of thesc very vital
regions of the human body which has never
beiore been possible.

X-RAYING THE LUNGS

The problem which has been solved is
briefly as follows: On account of the respi-
ration and the constant flow of bleod
through the veins and arteries it is not pos-
sible. without the aid of some timing device
which will work to a fiftieth of a second ac-
curately, to take X-ray photographs of cer-
tain parts of the body. For instance, the
lungs are partly covered by huge blood ves-
sels. These contract and expand with the
flow of bloxd. The lapse of time between
their periods of contraction and expansion
are extremely small and it is only during
the period when they are most completely
drained of blaod that it is at all possible to
photograph certain parts of the lungs. To
add to the complication. the walls and tis-
enes o f the veins and arteries are extremely
thiek and theretore throw a strong shadow,

By JAY HOLLANDER

By the use of an amplifier and a photo-electric cell. medicine, through radio, discovers hitherto

unknown facts about the human body.

as compared with the thin, spongy substance
of which the lungs are composed.

Too, the locaton of one of the most im-
portant things, irom a medical point of view,
is that portion of the lung which lics di-
rectly under two of the large arteries im-
mediately to the leit of the heart. This por-
tion is frequently affected, especially in very
young and very old people. This brings up
a second point in connection with the prob-
lem which made it a particularly difficult
one until the advent of radio and its ad-
juncts. In some cases where examination
may be made, the controlling power for op-
eration of the exposure of the photographic
plates is so small that it was practically im-
possible before the adaptation of radio to
this work, to find any piecce of apparatus
which could be cepended upnn or which
could magnify this power sufficiently for us-
ing it as any sort of controlling apparatus.

With the use of the photo-electric cell and
the radio amplifier, it is possible to convert
the pulse-wave of the patient being exam-
ined and amplify it to any power desired
for making it operate the exposure of the
plate to the X-ray. The device which was
finally deciced upoan for the study of this
part of the body in minute detail simply
takes the pulse of the patient as the timing
device for the opening of the camera shut-
ter or making contact of the current to the
X-ray tube. thus getting the picture at the
exact moment when the blood and the ar-
teries and veins are in the best position for it.

'World Radio Histo

There is needed a time lag relay tor adjust-
ing the exposure to the proper instant.

A reference to Fig. 1 will at once make
the device clear to the reader. Since the
time of the photograph ie:Lentir-:ly dependent
upon the beat of the heart ard the conse-
quent flow of the blood, the design required
the finding of some method of making even
the faintest heart-beat of the youngest child
control an clectric curreat of sufficient pro-
portions as to operate the time lag relay. But
the apparatus must also be such that 0o
movement of the patient under examination
or the physicians taking the records would
affect the relay. It must also be entirely
frec of affect from such other badily activi-
ties as respiration.

METHOD OF OPERATION

The method employed to male use oi the
pulse was to take an ordinary small glass
funnel, such as that shown the sketch,
and connect it to a vefly thin rubber din-
phragm by means of al rubber tube. The
variation in the air colutn in the tube, due
to the pulse beat. when the tennel s held
against the cartoid artery of the neck. would
cause a corresponding deflecticn in the dia-
phragm. But the availablle force created by
the movement of this thin piece oi rubber
is so small as to make it impossible to apply
the power directly to a circuit-making de-
vice. The old galvanotheter principle was
applied and found to woerk sw-cessfuily.

(Continted on  page 919)
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of the Electrical
Engineering De-
partment at the
City and Guilds
cf don Tech-
mnical College, re-
cently d e m o n-
sirated the appa-
ratus shown,
which was de-
vised to test a
wmethod of com-
munication in
which the waves
transmiited could,
produce chords
at the recciver,
the vowel sounds
being the moet
easily recogniza-
ble,

HIS RECORD FIVE EURO-
PEAN STATIONS IN ONE
NIGHT. Thurston McCauley
Fut his six-tnhe suver-het in a
van and fYistened in from the
sands at Long Beach, Long
Islan He received three Eng-
#sh stations, one in Scotland and
one in Spain. @ Potograms.

PILOT LIGHTS TELL
WHAT IS KRAPPENING
BEHIND THE PANEL.
Harold Mechart, the builfer
Ut the %et, is peinting to the
row of ligh's thet isdicate
whether everything is Func-
Goming csrrl?ﬂy withis the
reczives, adel & Herbert.
=i

“OPT IN THE
STILLY NiGHT.”
This English watch-
man, in 0 while
away the tefious
bhours between sounds,
&as rigged ap the
portsblse receciver
shown. He reports
“the single-valver
works quite all right.”
€ Picterial Press.
-l

OPENS EBIG PLANT TC IN-
\-IE!:_TXX‘R lBOYS. In Detcoie,

ic Jewotl ralie
has Joned an entire ﬁ-o:'::a
laboes-

experimen 3’ receiver in this Jab-
oratory. Internationsl Mews-
g me),
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The Radio

’I‘“E e 01 raslio in shigh' cottigess work
0 & familinr sulject f0 the majority of
fater, u2 the directiong] qualities of a Thop
atdentis  have boeom  deutastirated  many
times. Useful as the madio compass e, there
= dlways a chance for sene buproyemet
mn the idea and the photagraphs an thess
pages illnstrate Stmitlore Marcont’s Lt
developrnent, which 5 a saho Ihthahaome
This tew development eltminaies otie of
the great disadvantages that the ke
anterpma lype of radio cosipass possessal,
sivicll by that, wnless the todrument =as o
eruted by someome very well aoguaiatad with
iy oocettricities, lur'pe errory were lable to
aopesr i the resdimgs. WL the radin
lighthotse there 1 0t necemity for an clab-
orate fretallative on 2 weseed I arder o
wtiline the waves sent out from The shore
Marcool's litest cottribtion to  naaking
shipping safer fnolres the use nf scvenal
desclojiments i radio wienpe.  The strtoniss
b ane Vit rewilves and s bedlt b operiate
o the besm tromsmitter gpermciple. Thin
means that wrvws mizy be  trunspciied awd
speead out no moro than dbout 15 Seprees
to 100 miles, The waveleagth enplored i
5 mtters, 20 Hut there it oo derierence

FRAMEWORX OF MEVOLVING AN
TEMNA, This sstenas b of the bamn
Irmmgaitter fype. o= (hat the signaly il
ravel in = meTaw & path 38 Me. As
M of Bow sasrow tHs path ds may e
gamed lrom the chert om 13w sgposite page

TREACK VOR THE REVOLYING AN.
THNNA, A the astenns muet t0entesy
sgrale to every puint of Ow csumpus, e
corruler jrack shows is the 74 o=
the vighe, 4 seessssry, The deuiin of e
csmisiaction oo be waafly seen.  Vhosde ¥y

Wide Wkt
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Lighthouse

with coptetiercial teaflic amd broadcast pro-
grama.  The we of such w shan wave-length
parmits the use ol an extremsely simyjile o
ceiving st aod mitonnas. A the anterra aud
roflecsor eevolve trough 8 complets cirche,
there sre automatically trinunitted differont
Mome code letiers, s can be wen by the
sccotnpanying map.  There is 2 ifferent
combitation of letters transmiited for every
part of the comtpiise, 30 that it s Beccimry
oaly to luave 2 map sach 23 mentonad above.
Thon, by picking up 5 few of the trammit-
tod letters, & very close approximumtion of
the veswed’s position cin be obtained.

Th_pamw 21:;;! in t]nai:d"til’ghuxm"g
Ippcoxinsatsly watts is report
that the signzln can bo picked up within a
rading of 100 miles. 1t ¢ be mentioned,
1o, that this system in a vast ienprovespent
over the ¢ lighthouses, as it malies no
difference if there s a for, which was the
béte wanir of scufncera.

The leads 0 the antenna from the trans-
witter are run theouph o growoded metal
comdult.  The rotating antenns system com-
prises a number of cucrgized antennas ar-
ranged baoa straight Sine, together with a
oumber of reflecting anteema arranged in a
Iine purallel to that of the first antenne. It

stited that the roflecting antemmae ars

(Continued on page 864)
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WRNY Plan Now Broadens

By CHAS. D. [SAACSON, Program Director

S I write this, we are on the eve of
our WRNY Artists’ Supper. Let me
explain what that means. We will
meet in the Grand Ballroom of
the Hotel Roosevelt, which is our head-
quarters. It will be the first time that all
the artists who give the programs at our

the Seymour
School of Musi-
cal Re-education
and a well-known
musical author.

]

Iionka, baltet
mistress, from
¥ whom many in-

teresting talke
may be expected.

Bernece Kazou-
noff, who will
give piano reci-
tals of interest to
sl music lovers.

‘ Florence Gering-
er, jazx piano
queen, who will
be heard from
WRNY ecvery
other Monday

evening.

station will be together. It will be, I think,
one of the most motley crowds ever as-
sembled. There will be ministers, priests,
rabbis, chefs, food experts, dieticians, grand
opera singers, light opera singers, actors,
actresses, violinists, pianists, dancers, physi-
cal culture experts, jazz players, ukelele
players, American Indian princesses, cor-
netjsts, pipe organists, architects, sculptors,
painters, poets, novelists, authors, philoso-
phers, radio authorities, editors, children’s
fairy tale authors, aviators, automobile man-
ufacturers, finance experts, lawyers, design-
ers, photographers, doctors and labor ex-
perts.

This general “get-together” will be as
dramatic an explanation of the WRNY plan
as anything we can say, and so we are going
to take flashlights that night for you to see,
and broadcast the merriment for.you to
hear. We will have a roll call, the like of
which has never been presented on stage or
screen, for everyone, in response to his
name, will have something to say or do by
way of entertainment.

We have just finished counting the list of
people who belong to the WRNY Company ;
there are over 700, but only the principals
will be present at the dinner. By this, }
mean that we shall have the heads of the
departments, the soloists and the chief
speakers only. Members of the chorus and
musicians in the orchestras and bands will
not be on hand, but will be represented by
their chiefs and directors.

THE RADIO THEATRE PLAYERS

Since last month, much has happered. One
of these is the organization of the “Radio

Theatre Players,” an organization of profes- -

sional actors and actresses under the direc-
tion of Mr. Alfred Rigali. Each member
of the cast has been leading lady or leading
man in some production or stock company,
or touring dramatic company. The cast is
as follows: Madaline Hunt, Maisie Cecil
Klark, Ruthelma Stevens, Edna Marshall,
George V. Dill, Gladys Pabst, Santos Or-
tega, Herbert MacDonald, Alfred L. Ri-
gali, Harry Mervis. There is also a sec-
ond dramatic stock company which has or-
ganized, and next moath we shall tell you
more about that.

By the way, practically all big events at
WRNY work in duplicate, since it is easier
to have two companies to do one ‘perform-
ance than for one company to do two per-
formances. Thus, you will find that Cle-
menti de Macchi alternates with the Remo
Taverna Opera Company. The cast of the
de Macchi Opera Company includes Cornz-
Yia Zuccari, Edna Estwald, Sophie Reznick,
Dorothy Edward, John Fobert, John Argen-
tino and Mae Gertwin.

The Taverna Opera. Company is com-
posed of Hortense Dorvalle, Adelaide Vil-
ma, Teresa Demarchis, Viscent Carelli, Gi-
ovanni Lombardo, Lyigi Dalle Molle, Louise
Vermont. Then we have also other grand
opera units: Mr. Loyis Aschenfelder, who
is copcentrating on Erench music, has the

thority on f-

nance, spsaks at

WRNY every

other Wednes-
day.

Matthew Woll,
vice-president of
the Ameriean
Federation of La-
bor, talks onee
each month on
“Labor vs. Cap-
ital”

Chef Roger Cre-

taux, of the

Roosevelt, who

gives “Eating

Chats” every

Thursday eve-
ning.

Harvey Wiley
Cotbett, well-

known ar

esday.

Sascha Fidelman, first
violin of the New York
Orientalle, which ren-
ders musicales every
Sunday.

Baroness Leja de To-
rinoff, writer, lecturer
and singer, who will
conduct a novel fiction
service.

Lounis Aschenfelder Frederick Hulsmann

will be one of the fea- will talk every Sunday

tures every Friday eve-, afternoon on the care

ning in an ‘“opera of your body.
duet.”

Joveph Pavioff, who
wifl present the “Bel-

J. . Van Cleft Cooper,

wha with his Russian

lade Minstrel” every = Costacks broadeasts
other Thursday ‘eve- musical travelogues
ning. every Moxday. s

N

—
- {
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group to aid him which includes Marian
Cornwell, Arthur Riehl and Louise Keller.
Another excellent grand opera company is
that of Leo Braun. He has a splendid cast:
Franklin Riter, Waldemar Rieck, Fred
Shaer, Siegired Philip, Palmira Felci
Sybil Van Wezel, Frances Golden, Helen
Braun and Isabelle Wood.

In light opera, Gordon Hampson and
Mme. Andres Parker alternate. The per-
sennel of Gordon Hampson's company in-
cludes Charlotte Roze, George Brandt, Rita

s

Gennaro Maxo |
Curci, assisted by |
many other musi-
cal artists, enter-

Director Taverna,
! whosec operettas
will be presented
through WRN Y
every other Friday
evening.

Sebastian, Prrre Remington and Eleagor
Rogers. Mme. Parker’s company consists
of Lou Ellen Remmy, Paul Largy, Ann
Ermet, Vera Grace Perry, Miss Schwei,
Sara Sampson and Chad Parker.

In the interpretation of great song liter-
ature, we have some extraordinary com-
birations—Dr. Sigmund Spaeth’s Ampico
artists, for instance. These artists have, %o
far, included John Tasker Howard, Wal-
lace Cox, Frederic Dixon, Stuart Ross and
Adam Carroll. Gennaro Mario Curci, best
known as the brother-in-law and coach of
Amel#ta Galli-Curci leads, another group.
Then we bave the Meta Christenson Quar-
tette, directed by Elmer Zoller.

You have probably already heard “The
Love Song Girl,” Lorna Lea, “The Lullaby
Lady,” Kathryn Behoke, “The Ballade
Minstrel,” Joseph Pavioff and “The Poet-
Peasant,” Rose Dreeben. But have you
heard “Svanbilde,” the Swedish singer, or
Francine Vyde, our amusual coloratura se-
pramo, or have you, by any chance, yet no-
ticed the work of Louise Vermont, who is
presenting “Moods in Song.”. Many are
there who have enjoyed the popular “Olé-
Time Songs” by Russo, and English-
med everywhere have listened to James
Gordon Beaver.

WRNY'S ORCHESTRA

There is Ben Bernie’s Orchestra, Orlan-
do’s Roosevelt Concert Orchestra, Jimmy
Leat’s Stellar Orchestra, and Ferrueci's Og-
chestra, playing the “Evolution of Jazz.”

Theze is no finer ensemble in Ameria
than the New York Quintette, which is
composed of Mark Gunzburg, Sascha Fidel-
man, Bernard Ochs, Samuel Stillman and
E. Ligas Shuk. Chamber music is well
handled by Rose Becker and the Sadrian,
V<i'-ga and +wrnstein Trios,

n the piano department, we have Bernice
Kazag:u; and Margaret Hart, who give
twe-piano recitals, and such soloists as Rits

t, Tilly Sper, Iris Brussels, Alex
Chigrinsky and Charles Haubiel. J. Van
Cleft Cooper carries us “Around the World
in Music”; in the violin department, we
have Paul Bernard and the Rudolf Larsen
Viclin Ensemble, and so it goes, through all
the instruments.

Anita Browne is in charge of literature,
poetry, fiction and philosophy.

The theatre department is one of the most
intere sting which we have. Theatre Maga-
zine is in charge of the chats which give
the gossip of the theatre.

he New York Telegraph has charge not
only of the theatre news but also of the
sports. Their sport flashes, unexcelled in
radio, give last-minute news in all branches
of sport. The Telegraph is presenting “Up
and Down Broadway,” which has proved
extremely popular,

Have you heard anything about the Little
Theatre contest and the fact that Mrs. Brock
Pemberton, who designed the costumes for
“The Green Hat,” is doing a series here
called “Costumes of the Theatre,”” and that
Resta Crowell is presenting a series called
“Theatre Classics”?

THE ARTS

Harvey Wiley Corbett, who designed the
Bush Terminal at 42nd Street and the me-
morial to Washington, discusses architecture.

Alexandre Zeitlin, one of the foremost
modern sculptors, discusses the art of sculp-
ture weekly at our station.

Celeanor Dugas, of the painting series,
tells of the great -painters of the past and
present, and Mrs. Rose Berry, who is the
head of the Art Department of the Feder-
ated Women’s Club, appears regularly.

Speaking of Women, WRNY has recently
inaugurated a Woman’s Hour. Nestor Mat-
son will give exercises for reducing, Dr.
Harry Finkel will speak on “Diet” Dr.
Siegfried Bloch on “Health,” Mrs. Berry
on “Arts” and Mrs. Mary F. Roberts, of
Arts and Decorations, discusses interior
decoration and Pictorial Review, through its
editors, appears regularly once a week.

We are particularly fortunate in being able
to announce that some of the editors of
Life, Charles Dana Gibson, Robert Bench-
ley, Foster Ware, Henry William Hanemann
and Robert B. Sherwood, as well as many
other illustrators and feature writers, will
appear regularly at WRNY. And let us not
forget that the greatest food expert in
America, Alfred McCann, will give “Foed
Talks,” and that Chef Cretaux discusses the
culinary arts each week. .

The children are not forgotten, for Greg-
ory Hartswick tells fairy tales, and we have
Rita’s Kiddy Parties, and Honka’s Kiddy
Dances.

In the educational groups we have Major
Dent Atkinsom, who takes charge of the
geography peried.

or finance, we have Mr. M. Ruckuyser,
author of “Common Sense of Investment”
and editor of the financial column of the
New York American.

In law, we have Charles A. Vilas, who
handled the famous Consolidated Gas sait.
We also have speakers from the Constitution
League and Women Lawyers Association,
and every candidate of political importance
is appearing or will appear at this station.

In aviation, we have associated with

a dramatic stock

The Radio Theatre Players,
wh, i will interest all,
below.

pasy pr
are shown in the
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WRNY the American Society for the Pro-
motion of Aviation.

The Religious Department is in the hands
of Dr. Christian F. Reisner, and the Jewish
Circle is directed by Dr. Isaac Landman.

Matthew Woll, Vice-Fresident of the
American Federatian of Labor,
econagmic problems.

Frederic Hulsmapn is in charge of the
Physical Culture Department.

Have I left some things out? Perhaps I
have, but | will tell vou more next month

discusses

Anne Russo, whose
ty is old-
Mnm“onp, is sure §
to be most interest- §
ing every time she §
appears before the
microphone. «

P’:
!
)
!
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MUSIC OF THE MONTH

The Sadrian Trio has been playing old-
time music, which has included “Woodland,”
“Babes in Toyland,” “Merry Widow,” “Fink
Lady,” “Floradora,” “The Chocolate Sol-
dier,” “Mme. Modiste” and “The Fortune
Teller.”” Amongst old operas given have
been an outline of ‘“The Mikado,” “Pirates
of Penzance” and general selections by the
Mme. Parker Singers and selections from
“The Merry Widow” and others by the
DeMacchi Opera Siagers, also “Rigolet:o,”
and general programs, and similar numbers
in the Taverna group.

Grand opera has brought in the Aschen-
felder series, giving stlections from “Romeo
and Juliette,” and “Cavalleria Rusticana.”

The Celtic Concert and Theatre Guild
gave an interesting program of Irish music
and poetry. .

Guiseppi Adami, in his violin series, played
selections by Monti, Sirori and Boocherins.

Anma Drittell m her first appearance
played from Granados, Haydn and Sant-
Saens. .

Thelma Schiffman gave a general operatic
program and sang selections by Amina,
Bellini, Del Riego and Fritz Kreisler.

Lorma Lea, in her first appearance, chose
Bemberg, Tosti, Dobson, Lohr and Spross.

The Volga Trio has been playing a series
of “Around the World” comcerts. England
and France have been their first chowce
They include favorite melodies as well as
music of the great composers. For mstance,
in the English music, they payed “Banks of
Allew Water,” “Cherry Ripe,” “Sailors’
Horn-Pipe” and “Rule, Britannia.” Ccm-
posers read in the English group were Tate
and Sir Edgar Elgar.

One of the interesting mnovelties was the
appearance of Sigmund Spaeth, creator of
“The Barber Shop Ballads.”™ .

Frarcine Vyde, our coloratura singer,
bromght such numbers as “Caro Nomse,” '
Partrda” and “Charment ODisean.” Taat
was her first appearance. Another appear-
ance included Proeh’s variations and <he
‘“Waltz Song” from Gounod. It would be
impossible to list all the old-time songs by
Anna Russo, as she is selecting from every
«chool. (Continued on page 8821
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browdcast siation i Germany was
optued and e strict monopoly of
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teliegraphy. twhephony zod riubo was
relancd as to permit the private oti-
Ity to omn and pperaie a receiving
et Under the guadanes of Germany’s radio
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Hoover, State Secretary Bredow, & roputar
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However, aluat 3 vedr ago, there began to
be wvery deciled ra of  improvement
American vl Eng -:m publicationy  made
their war fto all weli-mfarmod ratdio circies

frequency,
praduaity
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2 Itle mabogatty Box, the significame of
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explaieyd word wnstrated i o me.  Dr
Leewe. by the wor Host o Les De
Foreat at the time of e Ratine's protracted

war,
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In

Germany

By S. McCLATCHIE

Germany 't it lust coming mio i1 oton s &

T hi

nation of broadease fane.

article deseriber her recent radin advances.

ity in 1922, The box contains
spocial designs, from  which
the basey hive herett outitted in ocder to re-
tuoe incidental ¢ .«pa\lx e to & minumuns, The
Hook-up, with the values of the various fuirts
W given in the accompanying diagram. The
prictioed experimenter will 31 otnoe recog-
mize the <ircuit 2s that of the cusventional
resistance-couaplad smpliher. He will doubt-
less be astontshed  however, 2t the wvalues
given the resistances and the coupling  con-
densers. But lerein lies the seceet of the
performance,  and perloemmnce i re-
markable emopgh, for thix Tinthe et
satme tme 3 radio aned an audis freye
ampliber, In order to got a good wpgaal
amplitficztion, # & pecssary b redoce no
dental capacities o an abwolote  munimtam
and o Use & resdstance of About 3 migOhing
in the plate crcmit. The very high resistance
i the plite carcuit bcings with it the wel
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1" attery to 91 milliampere, i costrast
te the 2 ar 3 milllumperes ordinurily cue
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tages, and i probably more
before been attuinad with resistance coup
ling. This i cortainly a great tryomph for
the idwa of x.xll.s.( amplification”  To 1

to be rememberad, moteover, that the ampli-

than has aver

Beation e dintortiomless, which ia very iar
Iroen the case with three tramviotmer stages
For rabio fremency, the smplification at
S00 mwtors i ssid 1o be abobt egual to tuned
coupling - 31 300 meters the srmphibeation s
still congiderable, aind a3t 200 it i 121, How-
ever, Ir. Loewe has in his Lboratoey 2

dewice

h degres of

ing rentance v:n'ml nie which inves

a hi implificathon even st XY

meters.  The remurkablesess of this achtieve-
moit will be felt by s experimeraers wha
dre used to hearing that smpliicatioh with
resstance couplmg conees bedow 1000 meters
Althotgh this bew device b still in an ex-
perimacsital stage, @ pmy serve S0 give a
ghimpse into  (uture poesibilities, Thas, 3
cosuplete 2-tube mtplifice s Deett besilt into
a -.iny_h' tube scaroely larger than a

HIA. The srringemet of parts in
”'f batlly wsay boe seen 8 the sccompengiog
thstration. A in the 3 tube smplibier
viously  described, special  redstances  ene
closed i tiny wacuum mihex are eployed
As the whole amplifying ciecuit oitidessses
amd all, is wcioded 10 & ungle large tube
utider vacuinh, incidentul cipacities are re
doced to an almeost unhaird-of extent The
amplification attioed oo thae siogele bully i
el o that delivered by theoe norital tubes,
Tmagine the high-power amplifier af the
future reduced to the dinehadons of o single
tobe, and requiring ooly commection o 8
ammtall battery to he st inloperation ]
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CALIARATED RECHIVERS

A very interesting  penecsl
towand calibhesting receiyimg
snall,

priting

teodency i
sets, lnege and
in torms Of wave-lengths, instes of
measnitgloss tumbers ou the dich
Alrcady, at the begitning of the year, the
firmn "Radiolroguens™ froupght oot 4 vali-
brted recciver. It exhibited 5 $-tube st
calibtated for all wave lengths from 100 to
4500 Imerchangeable oodls are arranged at
the enild of the set. As accurocy of 1 per
cent. s guarantood fov tee readings. A et
interesting  little »1 wiy xbhown by the
Deutsche Telephonwerked It is bard fo fm-
agine & ungle-circuit rguencrator with amy
wrt of calibration whatever, bot here 3 &
set of this type, with the dil resding n
wave jeugtin from 250 o 3000 meters,  Fro-
visiom b made for adjeasting the aenal con
stants o a cevtain fixed wvalne, The read
s are siid 10 be very decarate when this
adjustmont has ooce been made.  The wile
ware ramire i covered M at g The

The hemace German statles which rmploys & mosersia S5z Bs simng Fram
of the mast gowervial Srosdisstere of e wald
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shift fniin step ta step is wecomplishéd by
vinpls turmog @ switch. The finm “Radwo
Amsto” showed ¥ recriver it which the nitme
of the staton 10 which the set is tuymed i
swmnasod on & frostod glass window. The
witidos s divided inte squares. each sguar,
coutming the aall of a wation. As the cop
deftser dul is tursed, the names of ail the
mam European stations light up in succes
st Naturally, a2 miniature lamp is re
Yuired  bow each e
LONG WAVE-LENGTHS

Almost all of the receivers shown had
somie  prouviskm foe taking in the loonger
wave bongths. There are a large aumber ol
atations wm  FEurope operating on wives be
tween LR and 3000 meters. There 5 2
tepdency W put the dupes-power statiors
i this repiom.  This thimmizes inter feramce,
amd makes porsible Joog-dintance recoptio
i the duytime. The poentime concerts from
Parin are received i Germany with alwost
the same atrength ac the night programs
dise ta the fact that they are sent out on &
wavedength of 1780 meters. Elglund has
A statim of about 3 ko, power warking on
LGN metess.  Germiany will ave a 20.kw.
station oy LMW seeters this winter. Iy s
wuch European stations ax these which will
bhe beard bHest in the Vnitel Stotes this win
ter. s bwre 1 a2 tip for American DX set
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Justice [s Deaf

By ROBERT FRANCIS SMITH

COUPLA aeons
lipped bozo of the carrier-pigeon
age opirad that it took all kinds of

ago some hare-

people to make a world. If you
listens in onto scme of these five-watt back-
yard amusement palaces that’re tuned any-
wheres within tliree hundred meters of
where they shouldn’t be, you'll know where
all these kinds of people are.

Oftimes I sorta wonders, in my vague,
senseless way, just where all the tyros that
infests the air comes from. Of course.
we've got talent in the air, but it's shadowed
out by the bass voice of a contralto singer
in Podunk, Iowa, trying to race a lecture
on Grade Crossings and Fast Trains being
hullabalooed from some outcast in Where-
ami, Kansas.

Maybe radio’s freedom from indulgent
eggs and cowardly tomatoes prompts some
would-be celcbrities from disgracing the
footlights; only for the fact that we've got
just as many uncared hams on the boards
today as we ever had loses the motion. But
here, I'm way offa my subject. The afore-
mentioned “all kinds of people” ain’t confin-
ing themselves to the business end of mak-
ing the ether vibrate; there’s some choice
specimens of the genus cuckoo inhabiting
the region beneath the spreading cans, and
- I ain’t suggesting possibly,

We have with us. more or less, rich radio
fiends ard poor radio fiends, nice ones and
naughty ones. amicable ones and ornery
ones, ones with brains and others with
vacuums, but there's one pest in the Blue-
book of DX Tuners that combines all the
vices of the game with such skill that a
boarding house coak’d declare his hash grew
instead of accumulating.

Doc Maxwell alludes to this form of os-

sified angleworm as a constitutional liberty
hound; Jerry ILawson says he's a plain
radical. Me, I've always paired him off
with the guy that broke his wife's leg with
a club and then spanked her because she
couldn’t do housework. In the field of radio
this individual is without question the tough-
est proposition to deal with since the New
Jersey mosquitoes organized under the
slogan “Bigger And Better Bites.”

Jerry Lawson’s the fly in this particular
salve.  You see Jerry—we privately refers
to him as The Master, which he 1s, being
a bachelor—is rich. That's point number
one. Next, he’s a scientific wizard, special-
izing in radio in all its probabilities and im-
possibilities.  Point number three combines
the first two, which same being about as
clear as beauty clay in a London fog, I'll
detail a bit.

The Master’s laboratory sports about
every known form of doodad for altering
the shape, form, desires aad abilitles of that
well-known substance which ran down Ben
Franklin’s kite and didn't kil him, And
for the most part all these devices is in
use at one time or another.

Now, when you starts to use an adult
spark coil, no matter how hard you tries to
tune it, therc’s going to be intereference in
the atmosphere. A step-up or down trans-
former ain’t to be sneezed at. X-ray ma-
chines, in fact nearly any electrical device,
especially those of high frequency habits,
dispenses that much-profaned quantity now
universally termed static.

Me—oh, yes, Joe Hammerstein, of the
theatre—and my official can-opener has a
summer home down here at Brightmere-on-
the-Deep, which same is serving this season
as a winter residence by virtue of our hav-

785

The Master operates his ray-producing ma-
chine before Bohunkevitch and his witnesses.

ing been snapped up for a Broadway revue.
We're real commuters now. Jerry Hves at
Brightmere, too, as do a few hundredl other
hardy souls., In fact, we're for the mast
part one snappy family, until the ioreign
element butts in.

“Foreign” don’t necessarily mean from
across the briny, at least not in Brightmere-
on-the-Deep. It usually refers to some
thick-skulled piano mover who settles in onr
little seaside village and dosen’t get chummy
with the gang, which same revolves eccen-
trically about The Master.

Jerry ain’t conceited. He aint got the
time, nor the sense of humor. But he’s the
supreme authority on radio, and anybody
that don’t immediately bow down to the
king is sorta mentally ostracized, if the ex-
pression means anything.

Practically every home in Brightmere-on-
the-Deep has a radio outfit, and they're all
either made, supervised or selected by Jerry.
Cansequently they’re all grade A, and The
Master's little moments with his Tesla coils
don’t seriously hurt the programs. But
when the new family moves in, peace moves
out.

Although close to the Great White Way,
our little Main Street is much like any other
gopher prairie.  We've only one point at
var:ance with the accepted tradition—
namely, we're not at all narrow-minded.
Only for that, and the fable of Anthracite
Albert and the Wild Waves wouldn't have
been even an incident.

It's carly fall, and me and Doris are hav-
ing our regular breakfast altercation about
where T was last night.

“This thing’s gotta end,” declares Dors.
“Hereafter you come home when I do.”

“How can I?” I snaps. “You know it
ain’t natural to load a dozen neighbars into
one sedan. If you'd only let other people
travel by themselves instead of being so
charitable with our Standard Oil, may be
I could get a chance to ride in own
car. I'm sick of glomming the rattlers.”

Doris is forced to admit the truth, which

hurts, but does her good. “Well, what
could I do?” she replies, peeved. “You
know perfectly well that the Bohun-

(Continued on page 832)
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Cold-Cathode Gas-Filled Discharge Tubes

A knowledge of the fundamentals of vacuum tube phenomena is necessary for rounding off the

articles have been published in Rapio

News dealing with gas-filled, cold-
cathode vacuum tubes as applied to radio
work. These tubes, which differ from the
ordinary thermionic valves in a radical way
since they contain no glowing filament, have
been applicd mainly as rectifiers and, partic-
ularly, as rectifiers in "B"” battery elimina-
tors. The Schickerling tube

DURII\'G recent months a number of

described in
Ranio News for September ou page 293—
and the Raytheon tube described in our
November issue, page 613—are excellent ex-
amples of such devices. Tubes of this char-
acter offer such advantages in long life and
ease of adjustment that they are certain to

come into wider use in the near future,
A W
rd
;
s
S J

I'ig. 2 shows the arrangement of electrodes in
an asymmetrical discharge tube.

wherefore it becomes desirable for the radio
fan to give attention to the principles under-
lying their operation,

GEISSLER TUBES

In the development of vacuum tubes the
gas-filled, cold-cathode type preceded the
high-vacuum, hot-cathode type by many
years. Some of the very earliest clectrical
observations made, back in the first half of
the last century, had to do with the luminous
discharges so casily produced in partially
evacuated glass tubes when connected to an
induction coil or glass plate influence ma-
chine. Special tubes were constracted some-
what later to exhibit the brilliant and char-
acteristic colors thus developed in different
gases and in containers of different kinds of
glass. These tubes, some of which were
of very complicated shapes, were called
Geissler tubes after the German physicist,
Geissler, who made some of them at an
early date. It is probable that every person
at all interested in science has scen Geissler
tubes in operation and has admired the
weird effects produced by them in a dark-
ened room. All of these tubes contain two
electrodes, generally made of picces of al-
uminum wire with no provision for heating.
Geissler tubes consequently belong in the
cold-cathode group.

HIGH GAS
PRESSURE

+ (vi‘“:%ﬂo )

71000 ATMO. _

By C. B. BAZZONI*

students’ study of practical radio.

In order to make a scientific study oi lu-
minous discharges through gases it is nat-
urally best to select a containing tube of the
simplest possible shape. Consider a straight
cylindrical tube 1Y% inches in diameter and
12 inches long, such as is pictured in Fig.
1. Let this tube be provided with flat disc
electrodes of aluminum placed at either end
and let it be connected through a side tube
with a suitable air pump for adjusting the
gas pressure. Suppose the pump has been
operated until the gas pressure in the tube
has been reduced to one thousandth of the
normal atmospheric pressure of about 13
pounds to the square inch. If now we at-
tach the two electrodes to the terminals of
500-volt storage battery a brilliant glow will
instantly spring up inside the tube. This
glow at first sight appears to fill the entire
tube rather uniformly but closer examination
shows it, as a matter of fact, to be built
up of a number of distinct regions.

THE FIVE REGIONS OF THE DISCHARGE

Lying directly on the face of the cathode
is a velvety purple film called the cathode
glow (A Fig. 1). In front of this glow is a
dark region with a sharply defined edge
(B). This region, which is completely dark
and generally " narrow—a few millimeters
across perhaps—is called the Crookes dark
space, since it was first located and de-
scribed by Sir William Crookes. Stretching
away from the Crookes dark space and
gradually fading out in an indefinite termi-
nation is a luminous column called the ney-
ative glow (C). Bevond the negative glow
is a second dark region considerably more
extended than the Crookes dark space and
called the I‘araday darlk space (D) irom
its discoverer. The length of the tube occu-
pied by the cathode glow, the Crookes dark
space and the negative glow depends on the
kind of gas in the tube and on its pressure,
and is independent of the over-all length of
the tube. Beyond the Faraday dark space,
stretching out through the entire remaining
length of the tube up to and touching the
anode, is the highly luminous positive col-
umn (E). This positive column is usually,
at the pressure mentioned, striated or lay-
ered in structure consisting of luminous
blocks separated by dark sections. Since the
positive column fills the greater part of the
tube it forms the most striking part of the
whole discharge. The luminous effects from
Geissler tubes and the light radiated from

PRESSURE

a mercury vapor arc lamp arise entirely in
the positive column. The different parts of
the discharge as just described are shown
in the sketch in Iig. 1.
EFFECT OF PRESSURE OF GAS

The appearance of the tube will be ex-
actly as described only when the pressure
is roughly one thousandth of an atmosphere
—something less, let us say, than the pres-
sure excrted by one millimeter of mercury.
When the pressure is much higher than this
the Crookes dark space disappears and the
discharge seems to consist of two parts only
—the negative glow stretching out from the
cathode and the positive column stretching
out from the anode. At high pressures—
half an atmosphere or so—these glows are
confined to the immediate neighborhood of
the electrodes. At lower pressures they
stretch out toward each other and finally
split up to display the features described
above when the pressube is sufficiently re-
duced. 1f the pressure is reduced well be-
low one thousandth of an atmosphere the
negative glow and the |Crookes dark space
spread out while the 7ositive column con-

Some interesting styles of geissler tubes.

tracts. This continues 'with further reduc-
tion of pressure until the Crookes dark
space has expanded to fill the entire tube
and all luminosity disappears from the gas.
Under this condition tle glass walls of the
tube glow brightly or “fuoresce” with a
areenish or bluish light, This is the condi-
tion in an N-ray hulb.

The spreading out «f the Crookes dark
space as the pressure §s reduced is a very
regular and definite effect. The width of
this space can, in fact, be used as a measure
of the vacuum and scme gauges are sold
which work on this principle. [t is neces-
sary only to hold a scale up against the
dark space in order to tell what the pres-
sure is at the stant. The relative lengths
of the parts of the discharge and the nature
of the colors developed, depend on the kind
of gas in the tube and on the length and
shape of the tube. HHowever, in all cases
a careful study of the discharge will dis-
close a structure substdutially like that de-
scribed in detail abovel if the pressure is
around one thousandtly of an atmosphere.

ATOMS, IONS AND IONIZATION

VERY LOW

PRESSURE

CATHODE
DISCHARGE ONU

Now that we have besore us the character-
istic parts of the discharge arranged in the
order of their production from the cathode
to the anode we are faded with the problem
of explaining how and why these parts are
produced. It is in the first place evident,
from the mere fact that the tube glows,

(Continued on page 930)

Fig. 1. How the dark spaces and striations in the vacuum tube vary with the gas pressure.
Letters inside the tube are explained in the text: Letters outside the tube refer to pressure.

* Professor of Experimental Physics, University of Pennsylvania.
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A Dozen Sets on One Antenna

HE owner oi an apartment livuse may

forbid the erection of more than one

antenna on the roof, or natural facili-
ties may limit the number of antennae on
a certain building! The captain of a ship
desires to operate several radio receiving
sets at the same time, but facilities for rig-
ging a number of antenmie do not permit
of this! A radio amatcur or broadcast
listener is anxious to operate a group of
radio receivers on one antenna but finds that
the ordinary limit is one collectar of energy
for each receiving unit!

These hypotheses. until recently, were
without basic foundation and such supposi-
tions wonld have been imaginary, pure and
simple. Now, however, by virtue of an in-
vention by Dr. A, Hoxt Taylor. Superin-
tendent of Radio at the Naval Research
Lahoratory. Bellevue, District of Columbia.
the limiting factor which requires one an-
tenna for each radio receiving nnit has been
removed. In the future, amateurs and radio
fans will not be circumscribed in their use
of a single radio receiver to each collector
of energy, but they may couple, two, four.
six, eight, or possibly more receiving units
to one antenna. And. what secems remark-
able, it is possible to reccive radio sig-
nals on all of the receiving outfits simul-
taneously, provided reception is arranged on
different frequencies or wave-lengths.

THE “COUPLED TUBE RECEIVER"

This invention, described as the “coupled
tube receiver,” has advanced hevond a mere
plausible theory and a laboratory experiment
and has been adapted to practical application
on ships of the United States Navy. The
truth 1s the limited facilities for installing
several antennae on one vessel with the at-
tendant necessity of operating a group of re-
ceivers at the same time first spurred the in-
ventive ingenuity of the Navy Department to
devise means of coping with this limiting fac-
tor. It was a case of the adage ahout neces-
sity being the mother of invention reassert-
ing itself. Practical experiments have dem-
onstrated the feasibility of operating five
radio receiving sets at the same time on a
ship. using only a single antenna. Ifor the
sake of illustration. let us designate the
arbitrary reception wave-lengths as being
200, 550, 600, 1,000 and 2.000 meters.

Battleships oi the future may be equipped
with eight radio receiving units. two trans-
mitters and twa antennac—one antenna for

Here is given for the first time a technical description of the de
which allows several receivers to operate on the same antenna.

by Dr. d. 1oyt Taylor,

By S. R. WINTERS

transmitting and the other for receiving
signals.  \While one radio operator is send-
ing code to some shore station or to another
battlesliip, in the same room or adjoining
room a group of radio operators may be
receiving signals from eight different sources
at the same time. Or, in case of automatic
receivers, one operator may supervise the
reception of the entire eight receiving units.
Thus, the modern battleship offers a strik-
ing contrast to radio-equipped ships of the
past when, using spark equipment, ic was
difficult to send and receive signals at the
same time because of the noise emanating

L

vice, designed for the U. S. Navy

resistance. The plate circuit of this vacium
tube contains the tunable high frequency
circuit having inductance L., and variabfe
capacity C, in parallel relation. I find it
preferable to make the ratio of inductance
to capacity in this circuit large. There is
also included in this circuit a device I
which 1 term a rejector. It comprises a
very low inductance eclement having very
low resistance, usually being one or more
turns of very heavy copper strip or wire
and a large capacity condenser constructed
to have small resistance, the condenser being
made variable in order to permit of tuning

|
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from the transmitting source.  Now, not
only are vacuum-tube transmitters used, but
the sending and receiving rooms are so ar-
ranged as to minimize interierence.

EXPLANATION OF THE DIAGRAM

But to return to a description of the
“couplec tube receiver,” which will radically
change, if not revolutionize. radio reception
on ships.  Dr. Taylor describes this “receiver

ol higl Arequency  electrical signals” by
means ol a lettered, schematic diagrani.
“My invention will be best understood.”

he states, “by reierence to the accompany-
ing drawing. the figure illustrating its use
for the reception of radio signals:

“In the figure A is an antenna having a
liigh resistance in series therewitlt, The
thermionic vacuum tube V has its erid cir-
cuit connected hetween two points i this

The panel at the top and to
the left is the main *‘works"
of the Taylor device. It com-
plicates tuning somewhat but
works efficiently.

the rejector clement to the desired wave-
length.  Shunted around the rejector is a
tunable circuit containing inductance L, anl
variable capacity C, in series. A receiver is
associated  with  this last-named cireu't
usually through a tunable circuit cor aining
inductance L, and variable condenser C, with
leads to detecting device or to an amplifier
and detector as desired. B, is a source of
current 1or heating the filament of vacuum
tube V and B, is a source of current for the
plate circuit of this vacuum tube. Thesa
same sources may be used in connection with
the amplifier and detector if vacuum tubes
are used in connection therewith. The capac-
ity C, is preferably large and is introducedl
mainly  for the purpose of preventing 2
short-cirenit of battery B, The antenni
may be tuned, but this is not essential, as
the hight resistance R in series therewith
renders it aperiodic.

“Any number of receivers may be con-
nected with the antenna through similar
vacuum tubes and circuits as described
above through additional leads connected he-
tween points in the resistance R. as illus-
trated.

“I term the vacuum tube V a2 coupling
tube because it couples the collector to the
selective circuits and receiver, as illustrated,
and at the same time prevents a reaction
caused by variations in these circuits on
other circuits connected to the collector.

HOW THE SYSTEM WORKS

“The operation of the system is as fol-
lows:

“Assuming that a number of signals of
different frequencies are being collected on
the antenna A. the desired signal is selected
by tuning the inductance I, and C, ton
this frequency, which admits this particula=
signal to the circuit containing these ele-
ments.  However, as other signals cannot

(Continued on page 920)
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GREAT BRITAIN

ne

g T e One of the most inter-
The King's . esting exhibits at the ra-
Microphone ;  djo show in Albert Hall in
S ] ondon was His Majes-
ty’s own microphone. Reserved exclusively
for the king's use, it is enclosed in a rich
filigree silver case, which bears inscriptions
showing the exact dates on which the king
has spoken through it. In design the micro-
phone is exactly similar to those used in
broadcast stations.

i —— Recently the British
The i Broadcasting Co., cele-
{ Thousandth °  prated its thousandth
§, Night ¢ night of broadcasting and

there were mentioned
some interesting facts and figures showing
the growth of radio in England. There are
now twenty-one stations, instead of the orig-
inal one, and many other amazing evelop-
ments have been crowded into those thousand
days. Not the least spectacular achievement
has been that of the listeners. who have
joined at the rate of about 1,400 per day.

v

B

Thc”]%ritish Broadcast-

§ Dead Men _ ing Co. is engaged in ne-
i to Tell : gotiations with the au-
i Tales thorities of the British

ST LALL LD

Muscum in connection
with a projected stunt to be broadcast entitled
“Voices from the Illustrious Dead,”

This will consist of the transmission of

By means of this English series-parallel switch
the antenna condenser can be changed from
geries to parallel and an overlap in wave-length
gained without altering the antenna coil. The
terminals at the foot are connected to the anten-
na, condenser, antenna end of the tuning induct-
ance and the ground. By means of this switch
the condenser can be connected with the an-
tenna, or a small fixed condenser (about .0005
mf.) can be put in parallel with the tuning con-
denser, when the switch is on point 2. In the
eafety position both the antenna and the ground
are shorted : the last position places the conden-
scr in parallel with the inductance and shorts
the fixed condenser.

several phonograph records of speeches made
by famous men and women whose names are
legend to the British public, these records
heing in the possession of the Museum. Pro-
viding certain technical difficulties in connec-
tion with the condition of the records can be
overcomie, they will be broadcast sometime
in the near future—WW. A. Agncw.

This crystal holder fits in the end of the detece
tor shown at the right.

i FRANCE

T T TR R T Y

e

2

The French Government

¢ To Broad- : has made preparations for
cast Gov- : springing a surprise on the
ernment  :  Daris public in connection
Propaganda -  with the loan propaganda.

R ’ o A powerful receiving

To Our Readers

cided to put the contents ef this magazine to a

THE publishers of RADIO NEWS have de
This magazine is published and edited solely for our readers; and

popular vote by its readers.

we are more than anxious to give them exactly what they desire.
best to put the matter to a popular vote, and let the majority cecide.

A French inventor has developed a novel idea
in a crystal mounting, which he claims will be
of great use in improving the crystal set efficien-
cy. Rather than place the detecting crystal in
a hollow stand, he sets it in a pair of horizontal

grips, which hold & in a glass tube,
Thus the crystal can be easily removed and
cleaned, or can be set ih various positions, get-
ting the most complete use of all sensitive sur-
faces. Not only is the cat-whisker adjustable,
but also the pincer grip is set in a rotating disc,
so that all sorts of contact combinations can be
made. The crystal, being set in a glass tube,
is protected from dust and dirt to a greater de-
gree, and maintains its detecting efficiency long-
er. —N. C. McLoud.

set is being installed with all secrecy on the
Opera House in Paris, and ten loud speakers
disposed in a fan shape, are to give simulta-
neous rendering of speeches by Prime Minis-
ter Painleve, Finance Minister Caillaux and
others, recommending all good and thrifty
citizens to invest in the new gold coupon loan.
1f as is expected, the experiment proves to be
a success, it may become a permanent form of
government announcements to the people of
Paris.

For that reason, we thought it
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tenna, this being carried out in three stages.
The first stage iucreases tlie power to about
750 watts. This amplifier employs in its last
stage three vacuum tubes rated at 250 watts
cach and operating at 1,500 volts. o

The output of the 750-watt amplifier is
applied to the input of the larger power
amplifier system, beginning with the 13 kw.
amplifier shown in Fig. 1. This consists of
two water-cooled tubes in parallel, operating
at approximately 10,000 volts. The input of
this amplifier is applied by means of a trans-
former to the input of the 150-kw. amplifier,
which consists of two units of 10 water-
cooled tubes each, all operating in parallel
at about 10,000 volts.

The high voltage D.C. supply is furnished
by a large vacuum tube rectiher unit rated
at 200 kw. It employs water-cooled tubes
similar to those used in the power ampli-
fiers, except that they have but two elec-
trodes. The rectifier operates from a 00-
cycle, three-phase supply and wutilizes hoth
sides of the wave. The two sets of rectified
waves are combired by means of an inter-
phase rcactor. which serves to smooth out
the resultant current and, by distributing the
load between tubes of adjacent phases, to
increase the effective load capacity of the
rectifier.  The ripple is further reduced by
the filtering retardation coil and the con-
densers, shown in the diagram.

THE RECEIVING SYSTEM

In the method of transmission ordinarily
cnployed in radio telephony by which the
carrier and both side bands are sent from
the transmitting station and received at the
distant end, detection is readily accomplished
merely by permitring all of these compon-
ents to pass through the detector tube. The
detecting action, whereby the voice frequency
currents are derived, is accomplished by a
remodulator of the carrier with each side
band.

With the present eliminated carrier method
of transmission the side band is unaccom-
panied by any carrier with which to remodu-
late in the receiving detector. Tt is, there-
fore, necessary to supply the detector with

BALANCID OSCILLATOR
NO.1

current of the carrier frequency obtained
from a local source. Thus, if a current of
the original carrier frequency, 55,500 cycles,
is supplied to the detector, it will remodulate,
or “beat,” with the received side band of

791

it is detected. This stepping-down action is
accomplished by combining in the first de-
tector the incoming band of 53,800 to 58,500
cycles with a locally generated current of
about 90,000 cycles. In the output circuit
of the detector the difference irequency band
of 34,200 to 31,500 cycles is sclected by a
band filter and passed through amplifiers and
then to the second detector. This detector
is supplied with a carrier of 34,500 cycles
which, upon beating with the selected band,
gives in the output of the detector the orig-
inal voice frequency band.

The object of thus stepping down the re-
ceived frequency is to secure the combination
of a high degree of selectivity with flexi-
bility in tuning. The high sclectivity is ob-
tained by the use of a band filter, It is
iurther improved by applying the filter after
the frequency is stepped down, rather than
before. To illustrate this improvement, as-
sume that there is present an interfering
signal at 60,000 cycles, 1,500 cycles off from
the edge of the received telephone band. This
is a frequency difference of about 215 per
cent.; but after each of these frequencies
is subtracted from 90,000 cycles, the differ-
ence of 1,500 cycles becomes almost five

On the left is the 750-watt amplifier unit and below are the smaller amplifying stages. The power
supply board is in the center.

55,800 to 58,500 cycles and a difference-fre-
quency band of 300 to 3.000 cycles, i.e., the
voice frequency band, will result.

However, the arrangement used, which is
not quite so simple as that, is shown schem-
atically in Fig. 2, Reception is carried out
in two steps. the received side hand being
stepped down to a lower frequency before

BALANCED OSCILLATOR 750 WATT

FILTER L\l FILTER AMPLIFIER
| Ik L’ T J e =
‘, i PASSES l\g PASSES
voice Sl I 32 700 [ 55,800 }
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Fig. 1. Circuit diagram of the transmitter used in the transatlantic radio tests.
The twc filters pass only single side bands.

per cent. Furthermore, the filter is not
required to be a variable frequency as would
be the case were it employed directly at the
received frequency, since by adjusting the
frequency of the beating-down oscillator the
filter is, in effect. readily applied anywhere
in a wide range of received frequencies. The
(Continued on page 860)
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The Regenerative Interfiex

By HUGO GERNSBACK,

Member American Physical Society

3

In this article the author demonstrates a single control regenerative set in which but one dial—one
control—is used. All other controls are fixed, once set. This is a “ Golden Rule” set, inasmuch
as it does not squeal or how! despite the fact that it is based upon regeneration.

®

Fimr:

\

\

Fig. 2. A complete rear view of the Regenerative Interflex. The numbers shown are identical with those shown in Fig. 4. Note the simplicity of this set.

L W

What This Set Does

NFE single, solitary control—NO
MORI:!

A set your graadmother can op-
erate.

Fair Ioud speaker volume on a single
tube for local stations.

Tremendons  volume  from
trbes, cqualing or Dbettering
Jour-tube sets.

No squeals, no lowls.

A great distance-getier—1,000 miles
under avcrage conditions on the loud
speaker.

A set adaptable to ALL local condi-
tions.

I xtreme sharpuess in tuning, so that
you  cai scparate locals from DX
stations

All this and wmore is accomplished
in the REGENERATIVE INTER-
FLEX, fully described in the accom-
panying article.

" winie . i -~

N THE Sepiember issue af Ranro
NEws there was described the Interflex
Fonr—in the October issue, the Bal-
anced Interffex. DBoth of these sets
used the principle of radio frequency ampli-
fication, with a fixed crystat inserted directly
into the grid cirenit. During the past sum-
mer 1 have occupied a great deal of time
and sty in the design af a regenerative
single control receiver. By “single control”
1 want to make it plain that when I say
“single control” [ mean exactly that.
Right along. this or that article has ap-

wnm i

three
most

peared, featuring a single control, when in
rcatity the set had as many as seven con-
trols.” Perhaps it had a single tuning dial,
but, stuck away somewhere, these was a
potentiometer, a stabilizer, a tone control,
several assorted rheostat knobs, and what-
not. All these masqueraded under the name
of “single control” sets. I wish to empha-
size azain that even if a number of controls
are flament rheostats, these are, nes'crthe-
less, conirols, because in most of such sets
no DX can be effected unless the flament
voltage is regulated for cach station.

The one-control set should be just what
it is called—“one control”—one dial and
nothing else. You should, by turning the
one tuning dial, be able to get DX stations
readily. while the locals are on, providing,
of course, that the stations are not right on
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Fig. 1. The fundamental circuit of the Regen-
erative Interflex, showing the crystal detector.
2, in the grid circuit.
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STATIONS LOGGED ON LOUD
SPEAKER IN A SINGLE NIGHT

1

Wave-
Station City  Dial SettingLength
WNYC Lacal v6 526
WCX Pontiac 95 516.9
WEAF Local 93 491.5
WOC Davenpart 92 483.6
\WEEI Boston 921 475.9
WJZ Local 88 454.3
WOR Local 83 405.2
WIHAS Louisvilie 79 399.8
WGY Schenecmdy 76 379.5
WHN Local 73 361.2
WMCA Local 68 340.7
WBZ Springfidld 66 331.1
WGR Buftale 62 319
WGBS Local 61 315.6
KDRA Pittsburgh 59 309.1
wWPG Atlantic| City 57 299.8
WORD Batavia 53 275
WHAR Atlantic City 5242 275
WFBH Local 48 273
WRNY I.ocal 46 258.5
WGCP Local 43 252
WREO Lansing 55 285.5
WODA Paterson 36 224
WIBO Chicago 35 226 H
WOK Chicago 30 217.3

The Regenerative Ihterflex takes in the =
entire broadcast rangé.

1. O " W

top of each ather, wlen not even the best
set in the world can {eparate them.

In other words, the gingle dial should take
care of everything. [It is this ideal for
which I hawve striven, land I believe that in
the Balanced Interflex, jas well as the present
Regenerative Interflex, these aims have been
realized to a great cxtient.

When I first startedl to experiment with
tl.e Regenerative Interflex, it seemed simple
ennugh merely to plare a crystal into the
grid circuit and use the ordinary tickler for
the feed-back. 1 snog found out, however,
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that I was all wrong, and, as a matter of
fact, some 400 distinct and separate experi-
ments had to be made before the circuit
had been fully realized.

Let us first sce what happens in the funda-
mental circuit shown in Fig. 1. Here we
have first a crystal detector inserted into the
grid circuit.  The crystzl, in order to oper-
ate correctly, must act as a detector. That
neeans that the tube to which it is connected
becomes an amplificr. We now feed back
energy from the plate to the grid circuit.
It is evident that the crystal (2) is not only
a detector bat also acts as a resistance, and
if this resistance becomes too great, the set
will not oscillate (squealy. If the resistance

o —

i
&

Fig. 3
Full view of the Flexo-Coupler, designed by the

author. In this new coupler, the tickler is
moved up and down vertically for close adjust-

Fig. §
Note particularly the
simplicity of tuning
this set. One dial—
one control. The
locals as well as DX
stations snap in and
out with great vol-
ume and excellent
quality, merely by
turning the oneknob,
Jack 9 is for onetube
use; jack 8 controls
all tubes.

9

of the crystal is oo low, the set will over-
oscillate, and then it becomes difficult to
stabilize the circuit. Note that the usual
grid condenser and grid leak are missing
from this circuit.

As is to be expected, no two crystals are
alike in characteristics. I have found, as [
have stated in my foermer articles on the
Interflex series, that the only satisfactory
crystal of any stability is the carborundum
type. It is ideal for this circuit and, as a
matter of fact, is more stable than a vacuum
tube itself.  But, just as the vacuum tube,
crystal detectors vary in their resistance and
other characteristics.  So. in o=der to adapt
diffcreut crystals to different tubes, it is
absolutely necessary to use a filament rhea-

stat (13).  This rheostat is adjusted ouly
once. It need never be adjusted again, ex
cept  whenever the batteries ran down.
With « wormal coltage, the rhcostal is

never tonehed.

Tt is not possible. in this circait, to use an
automatic resistance on the {rst tube, as
the regulation is very eritical.  So much for
the crystal end.

The next important consideratian was to
devise a coupler which, once set, could re-
main in the same position for all wave-
lengths—a feat that usual couplers canuot
accomplish.  The reason is that with the
usual coupler, the rotor cuts hoth the high
and the low potential field of he coil, s |
devised a new  coupler which I term the
“I'lexo-Coupler,” shown in Fign. 2 and 3. [t
will be seen here that the tickler is a 25-tern
honeycomb coil, which moves up and down
vertically. It usually works best in the

pasition shown in Fig. 2; tha: is, nearly all
the way down. By this means it is possible
to place the tickler in such a position that
its ma.vinuom cfficicncy v reached not only in
regards to the sccondary, but also to the pri-
mury. which means that, as in the Balanced
Interflex. you can adapt this sct to your local
conditions as to acrial aué ground. which
you usually cannot du with the ordinary
variocoupler. It cannot be  accomplished
even with a three-honeycomb  coupler, as
here there is too much angular displacement,
which is missing in the “Ilexo-Coupler”
tickler.

The “Flexo-Coupler” is easy to make and
no other instructions need be given, as every-
thing is shown in Fig. 2. The idea is to
mave the honeycomb coil up and down by
mams of a screw thread until the hest posi-
tior is found. This position is usnally found
when listening in to a DX station.  Theu
leave it in that posision. The “IFlexo-
Ceupler” and the crystal in the grid ac-
complish two things, namely, a good stabili-
zation of the set and, sccond, a “broadening
<. “hc regeuerative effect,” if we may terin
it such, which broadening, however, does not
atfect the sharpness of the mming. By this
I mean to say that the set can be adjusted
in such a way that the tube will be just he-
low the point of oscillation {or the highest
as well as for the lowest wave-lengths.

I have also found that with practically all
crystal detectors it is necessary to have a
stabilizing condenser (§), which is a very
small one, several types of which are on the
market.  They are usually provided with a
screw at the top, and by screwing this up
anc down you get a variation of from 2 to
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Complete circuit diagram of 3-tube Regenerative Interflex Circuit.
balancing condenser., (5° detector-coupled audio amplifier tube. (6) s
Amperites, (11) audio transformers,

(1) is the Flexo-Coupler, (2) crystal detector, (3) variable condenser, (4) Small
econd wudio tube, (7) third audio tube, (8) and (9) filament control jacks, (10)
(12) fixed condenser, (13) carbon type rheostat.
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Fig. 6. View from above of the complete 3-tuhe set. All figures given herc are identical with key

figures in illustrations 4 and 8.

20 micro-microiarads. These are low priced
condeusers, selling for about fifty cents or
a dollar.

Ii the coustructor wishes to build a cne-
tube set, he should go about it as shown in
FFig. 1. Such a one-tube set, by the way.
will bring in local stations with a fair vol-
wme on the loud speaker, a point that may
be of more than passing mterest. The one-
tube set. as far as distance is concerned, will,
of course, do the same thing as the three-
tube set, except that for long distance or
DX, you will have to use a pair oi ‘phones,
whereas the three-tube set will bring in, nat
only the local, but distant stations  witli
great volunre,

The tuning being identical for one- and
three-tube sets, | shall describe the tuming
for the single-tube set first.  After the
“[lexo-Coupler” has beer: built, and the sct
wired as shown in the illustration, the tick]';r
is serewed practically all the way down in
about the position as shown in g 2. The
comnections are all shown in Fig. 1, but
I should staze here that the condenser 12 s
most important, as without it the set will
not oscillate.  You may try also to change
the + lead of this condenser to the — lead
of the “B” battery. The condenser 3 can
be a straight line frequency or any other
sood variable condenser. The rheostat 13
should not be a wire-wound rlicostat, as these
nsually do not regulate finely cnough, A
carbon rheostat, such as the Bradlexstat or
Filkostat, is advisable.

An important paint to remember  when
building this set is that the tickler leads arv
most important. Do not solder them o az
first.  The set il work only with the
tickler leads connected i one way. Aiter
vou have found the proper way by reversing
the leads you can solder or otherwise con-
neet the leads permanently.

When everything has been mormted, the
set should be tuned as follows: Adjust the
tickler as mentioned above, and then begin
quning with the single tuning condenser 3.
1i the set does wot oscillate immediately—
that is. if 4t does not squeal—nwve the tick-

ler up and down until the set squc;nls loutll,\.
Then work the tickler back a trifle. Now

begin tuning for the lowest possible wave-
length. You will find in most cases that the
set squeals. Do not touch the “Ilexn-
Coupler”™ at all, but adjust the balancmg
condenser 4. 1t is advisable to use a screw-
driver witl a wooden handle or a sh:lrpcnenl
piecce of wood, because of capacity cffecis.
Keep screwing down slow!y to increase the
capacity of the small condenser until the
squeals stop. Now begin to adjust the rhea-
stat 13, Should the set emit a hissing, mushv
sound, like steam escaping. the deicctor has
been overloaded,  Carefully adjust rhecstat
13 until- the hissing-steam sound has van-
ished completely. i you reduce the fila-
ment voltage too much yon will find that the
volmme of the set diminishes. This is at

Note simplicity of wiring.

COurse, not what you want, and you must
strive for a happy balance, using rheostat
13. Note that this control is very critical
and must be just so. You will find that gth
of a turn makes a vast difference in the
results. particularly on DX stations.

You may try now to readjust condenser
4. and the tickler of the Flexo-Coupler, until
vou finally bring the set to its highest cthi-
ciency.  While this may all sound compli-
cated, it really is not, because you can hal-
arce a set and bring it to its highest efficiency
within 20 minues, providing directions are
tollowed carefully and the proper materials
have been used.

Always remember that you cannot get
anvthing for nothing in this world. The
usual regenerative set, as you probably
knew, has at lecst three controls: condenser,
tickler wml rheostat.  These thiree controls
are all used all of the time. It stands to
reason that, in order to climinate two con-
trols, yout have to put in a little more work
in the first place, to save work afterward.

The set works normally when the sta-
tions snap in with a ‘“quenched hissing”
sound. which precedes the actual sounds
froam the broadeast station.  There should
be no squeal, no howl, through the entire
braadeast range. ii the set works normally.
Ii there are squeals or howls, an adjustment
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oi condenser 4 or rheostat 13 will usually
siooth out the trouble.

Another important point to remember
right here is that the carborusdum detector,
as well as any other detecter, works best
only in one position. 1f the set does not
work right, reversing the detector leads will
usually eliminate the trouble.

As to the “BB” voltage, it is best to use
2214 volts.  More than this should never be
found necessary. 1 nced not say here that
practically all types of tubes can be used,
such as 201A or 301A type, UV-199 or
UV-299 type, and others.

BUILDING THE THREE—TdBE REGEN-

ERATIVE REFLEX

Iigs. 4, 5, 6, 7 and 8 show the complete
set. I'ig. 4 shows the complete wiring dia-
aram, This is exactly the same as the funda-
mental circuit shown in Fig. 1, except that
there has been added a two-step amplifier,
with two automatic filament controls. IFor
the two last amplifier tubes the automatic
resistances 10 are excellent, rheostats not
being necessary at all.

The same method of tuning should be ob-
served in this set as has just been mentioned
for the onc-tube set. When the loud speaker
plug is inserted into the filamdnt control jack
8 the set should work the lowd speaker on a
single tube for local stations, or stations
located not further than ten miles away.
This is a good test for the sct, and unless
the sound comes in with fair volume for the
locals on the loud speaker, with a single
tube, it is not working normally and should
be adjusted until it doces.

It will be found that when' using all three
tubes the sound received is terrific and as
zood or better than many four- and five-tube
sets.  If an audio howl develops, it may be
necessary to put in a condenset, 14, as in some
erystal detectors complete rectification does
not take place and some of the radio fre-
quency current passes throygh the trans-
formers, thereby causing a howl.  This
usually can be determined by placing the
fingers across the sccondary of the last
transformer, or somectimes by placing the
fingers over one of the primary and one
oi the secondary conncction% of that trans-
former. Place condenser across the correct
leads. The capacity of cgndenser 14 is
about 001 m.f. 1

(Continued on page 878)
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Fig. 2. Complete constructional details on how to make

the Flexo-Coupler. Any canstructor can

make this coupler with simple parts. Note that guide rods (D) must not be of metal, as this will
give rise to losses.



ILLUSTRATION 8. Complete wiring diagram of 3-tube Regener-
ative Interflex. Note the simplicity of the wiring. The parts shown
here are the ones actually used by the author. The condenser (3)
is a straight line frequency type, although any other type can be
used. The author, however, advises the use of straight line frequen-
cy, because the set tuncs extremely sharply, more sharply than most
sets, and unless such a condenser is used, with a good vernier dial.
1t is almost impossible to separate the stations. Thc condenser (14
is not always necessary and depends upon what transformers are used.
It is used only when an audio frequency howl devclops. Note that
the crystal detector (2) should be connected directly to the grid of
tube (5); that is. the connection from ti.e grid to the decrector should
be as short as is humanly possible. The braclet in this case is mount-
ed right onto the socket for best results.

One of the critical adjustments of the set is the carbon rheostat (13).
Wire-wound rheostats are not advised by the author. This rheostat
adapts almost every crystal to its tube. If the set tends to over-
oscillate, that is, squeal or howl, slight adjustment of condenser
(4) will bring the sct to its best operation. Keep all wires away
from crystal detector (2) as much as possible, an inch or more.
Mount crystal detector as high as possible, as shown in Fig. 6, with
wiring underenath at least an inch to an inch and a half away from
the crystal detector. Another feature of this wiring diagram is tha:
as you go along and wire two points, run a colored pencil over the
black and white dash and dot lines. When all lines are thus colored
your wiring is complete.

We wish to give credit to Mr. Steve Kozlowski for this wiring stunt.
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Coil 1 is the antenna coil, shunted by the condenser, 4, Coil 2
resers to L2 in Fig. 1. No. 3 refers to L3 and L4, L3 being
shunted by condenser 5 and L4 is in series with condenser 6.

Pheto courtesy of Martin Copeland Co.

\ The Reactodyne Circuit

By ARTHUR REED

An excellent method of eliminating oscillations and controlling regeneration is described in
this article.

10 effect successfully in radio engineer- In the circuit diagram of Fig. 1 there is denser system, shown in kig. 1, by the in-
ing is that of radio frequency ampli-  another method shown for reducing oscilla-  ductance L1 and the .0005 mf. condenser that
fication and regeneration. Thase experiment-  tions ta the desired minimum. The coup- is shunted across it. This inductance coil is
ers who have endeavored te combine these ling inductances, L2 and L3, are very loosely wound on a three-inch tube and consists of
two tvpes of circuits will fully appreciate coupled, in fact, there is at least two inches 45 turns of No. 22 D.C.C. wire. There is
the diffcultics that have to be overcome be- between the ends of the two coils. Regen- connected between the ground and the coil,
fore the circuit is free from amoying oscil-  eration is obtained by the .00025 mf. vari- 1.1, a “C” battery for the stabilization oi the
lations. able condenser that is in series with the plate circuit. This battery is unnecessary for

There have been many solutions offered inductance, L4, and the plate of the detector some types of vacuum tubes, so a switch is
to this problem. In some circuits a potenti-  tube. This is by no means a new method  provided for connecting the grid of the tube
ometer across the “A” battery terminals of regeneration, but it is a good one when to the negative side of the filament battery.
with the movahle arm connected to the grid  the tuned circuit to which it is added is  This “C” battery should be a different one
of the radio frequency amplifier tube causes loosely coupled, as is the case in this receiv-  from that which supplies the bias to the
the grid bias to have a positive value. There ing circuit. grids of the amplifier tubes.

ONE oi the mos: difficult combinations tions, all too numerous to He mentioned here.  amplifier and is tuned by a single-coil-con-

are many cther ways to cut down oscilla- The first tube is used as a radio frequency (Continned on pdge 912)
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Fig. 1. The main feature of this drcuit is the extremely loose coupling between the inductances L2 and L3. Regeneration is controlled by the
.00025 mf. variable condenser in the plate circuit of the detector tube.
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The Isofarad Receiver

HIE receiver described below is based

upon the Isofarad circuit, an all-ca-

pacity bridge circuit, in which an in-

creasing interest is being shown. This
circuit effectively balances out the grid-to-
plate capacity mherent in vacuum tube re-
ceivers and thus eliminates at its source the
chief obstacle to efficient radio frequency
amplification. The practical result oi this
is to allow the use of the lowest obtainable
value of resistance in the tuned circuits and
the proper design of the R, I°, transformers
for maximum signal strength. Furthermore,
it is unnecessary to rely upon the rather un-
certain aid of regeneration involving, as it
does, instability and howling and the use of
an additional control in the operation of the
receiver.  This is, of course, contrary to the
usual custom of preventing seli-oscillation
by the addition of resistance in the second-
ary circuits, the use of very few primary
turns in the R. F. transformers. or, what i
in effect the same, the use of a somewhat
greater number of primary turns and a cor-
responding  reduction i coupling between
primary and sccondary. Such schemes are
defmitely limited to an approximate approach
to the point of oscillation and make very
little use of pure repeater action in amplifi-
cation.

Fig. 1 is the fundamental circuit of the
radio frequency stages, in which C1 and C2

are mounted on the same shait. They have
capacities of ubout 250 and 500 mmf., re-
spectively. CB and CR are small variable
condensers with micrometer adjustment, the
former being used to balance the circuit
against oscillation, and the latter to regu-
late automatically the amount of progressive
unbalance introduced jnto the circuit as the

Fig. 4.
stages has its plate supply by-passed

An interesting feature of this circuit is the fact that each of the R.F.
to the filament through a .5 mf. condenser.

By B. P. MINNIUM*

The circuit described in this article is so constructed that the radio frequency stages are balanced
in such a manner that oscillations are eliminated.

receiver is tuned very little (o the longer
waves. L is a completely shielded R. I
transformer having resistance at radio fre-
queucies. Its over-all dimensions including
shield are 5 inches in diameter and 6 inches

netic interaction between variable
with frequency, is avoided.

Fig. 2 shows a front view of the assem-
bled receiver. The panel may he seen just
above the three tuning dials. Between the

stages,

Fig. 3. This photograph shows the arrangement of the apparatus in the Isofarad receiver.

high but simce other parts. such as the tun-
ing condensers and A I transformers may
be mounted directly aguinst the coil shield,
it is obvious that the amount of space occu-
pied in the receiver is actually less than is
the case with ordinary unshie!ded coils, if
efficiency is given any consideration.

iy

Fig. 2. Panel view
of the receiver,
showing the two
switches for con-
trolling the panel
lights and the fila-
ments of the tube.

The efficiency of the coils has in no wiy
been impaired by the use of shields, since
this featurc has been so worked out that
shielding reduces the effective inductance,
resistance, and distributed capacity of the
coil in about the same ratio. Since selectiv-
ity is directly dependent upon resistance, the
importance of reducing the tuned circuit re-
sistance to the lowest possible value is at
once apparent.  In addition, the usual mag-

:
0V.

condensers
require 1o

dials
(CR)

regulating
once  set,

are the two
which, when
further adjustment. The two mounting
screws at either side of these condensers
have been eliminated in favor of a single-
hole mounting, since the photograph was
taken. The two rheostats on the right serve
to control volume and quality, as will be ex-
plained later. The left-hand switch (of the
two mounted hetween the rheostats) is used
to turn the panelites on and off while the
right hand switch performs the same func-
tion for the tubes. Five bracket screws may
be scen—two at each of the extreme ends
and one in the lower center of the panel.
FFig. 3 is a top view of the complete re-
ceiver removed from its cabinet. The tuning
condensers cau be seen directly behind the
tuning dials, while the shielded coils are
just back of the condensers. The first two
tubes (R. I°. amplifiers) may be seen be-
tween the three coils, while the two balanc-
ing condensers, CB, are mounted just back
of their corresponding tubes. Since this
photograph was taken these condensers have
(Continued on page 913)
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Whai Happens b the Broadcast Station

ROM looking at the pictures of broad-
Fcast stations which are published, with
their great maze of wires and dials,
one might easily be lead to believe that it
was a very complicated process and needed a
course in engincering for the thorough un-
derstanding of it. This is not the case, how-
ever, not by any manner of means. In the
final analysis it is an extremely simple pro-
cess and one that is very easily understood.
If the reader followed the article by the
writer which appeared in this department
some two months ago in which was described
the working of a vacuum tube, little trouble
will be expericuced in understanding this
article. The previous article was entitled,
“How Does Your Set Get Its Power?”
Most of us know the underlying principle
of sound, which in reality is the foundation
of all broadcasting. Without sound there
would be no transmission of audible nature.
For the benefit of getting the whole problem
clear in our minds we shall briefly go over
the facts which we know concerning the
nature of voice and sounds and then start
the explanation of what happens in the
broadcast station, beginning at the micro-
phone where the tones of the singer, spcaker
or orchestra are started in the marvellous
process which brings them from the studio
of a broadcast station into your home
through a loud speaker.

PRINCIPLE OF SOUND

Whenever any sound is audible to the hu-
man ear, in the last analysis it simply means
that the air is vibrating at a certain fre-
quency or frequencies—that is, it is simply
being shaken a certain number of times per
second. No matter whether it is simply the
“noise”’ of a railroad train coming to a stop
at a station or the well-regulated series of
harmonies made by a famous symphony or-
chestra, the sound is all the same so far as
the scientist is concerned and so far as the
microphone is affected. It is simply the vi-
bration of the air. What makes the differ-
ence between the two sounds to the human
car is the fact that they are vibrating at

By A. P. PECK

different frequencies, one of them—the or-
chestra—is giving out a series of controlied
and mathematically related frequencies while
the railroad train is just “making a noise”
—letting forth a lot of frequencies or vibra-
tions in no way related to each other.

A word more concerning this vibration or
frequency. When we strike middle “C” on
the piano there is an air vibration set up
which affects our ear. We say that the vi-
bration has a period or frequency of 256

4 e T

The photograph at the
right shows the in-
terior of the power
and control room of
a radio broadcast sta-
tion. The motor gen-
erator at the left sup-
plies the high and
low voltages for the
tubes.

ORI W

per second, because if we could arrange some
way to sce the waves in the air we should
see 256 places where the air was compressed
and following each of these ridges of com-
pression we should find a lighter portion
where the air had been thinned out. There
would be 256 of these waves in every sec-
ond. Now cach of these heavy, compressed
ridges of air reach the car—they flow out
from the piano string to all parts of the
room where the instrument is situated, as
far, in fact as it can be hecard—and when

A broadcast sta-
tion's studio is
shown at the left.
Two different types
of microphones are
noticeable in this
picture, each being
adaptable to a cer-
tain type of trans-
mission.

AN R LR

it arrives there, because it is compressed and
heavier than the thin air following it, it
presses the eardrum in. The following light
space allows the drum to return to its for-
mer position and then the following heavy
ridge compresses it again. Tlie sound we
hear depends entirely upon the number of
the ridges of heavy air followed by others
of light air that strike the eardrum per sec-
ond. If there are 236 of them, the note we
In the case of the or-

hear is middle “C.”

chestra we may hear a dozen or two of these
frequencies at one time.

Let us stress the fact that we cannot hear
all frequencies. The lowest fote on the pipe
organ is about 16 per second. There are
many persons who cannot hear this note. It
can be felt sometimes mere easily than
heard.

FFrom this frequency at the lower end up
to about 14,000 cycles per second are the
vibrations within the range of the human
car. The human voice takes in a range of
from about 200 to 3000 cydes. Of course,
these are not what might be called pure fre-
quencies, since each letter or cach syllable
of a word may be composed of a number of
frequencies  together. However, whether
single frequencies or compound, they are
sent out in the same way, that is, by waves
in the air. el]

Now it is easily imagined that the per-
former before the microphone goes into the
studio and creates these waves in the air
which, if they could strike our ears directly
would be intelligible or enjoyable to us. But
many things happen in broadcasting between
the microphone and the loud speaker, or the
receivers, as the case may be. Tirst of all,
we must find some way of changing these
air waves into an electrical current, or het-
ter, some way of making these air waves
generated by the voice or archestra control
an electrical current.

In its primary form, the imcthod of solv-
ing this problem is pretty generally known.
Every time we call a friend over the tel~-
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phone we employ this process of making an
clectrical current behave according to our
voice. In a word, the voice governs the
current or changes it, the changes corre-
sponding with the frequency of the voice.
THE MICROPHONE

At the studio of the broadcast station this
same thing occurs. The air waves created
by the singer or speaker pass to the micro-
phone through which a sniall current is fl w-
mg. By the alternate compression and thin-

ning out of the air, the resistance of the mi-
crophone is changed so that we have coming
from it a very small electrical current cor-
responding exactly to the quality and quan-
tity of the air waves set up in the stadio.

Fi3.3
In Fig. 3 is shown a diagram of a train of radio
frequency waves, after having been acted
upoa by the voice current,

In order to understand fully jus: how this
is done, we must cxamine the microphone
and sce how it works. [t i3 nothing more
nor less then a rheostat whici can be
changed by the voice. It is composed of
two plates berween which there are a number
of carbon gronules.  Carbon has the peculiar
quantity of coanging its resistance to a very
large extent according to the pressure on it
—particularly carbon granules. When they
are looscly thrown together they have a very
arcat resistance but when they are com-
pressed, they do not offer nearly so much
resistance to the current and allow, there-
fore, much more of it to pass. One of the
two plates between which the grains are
held 1s so fixed that it moves casily, while
the other is very rigid and will not move.
It takes very little pressure to change the
pressure between them because of the way
they are held together and because of the
thinness of the metal from which the one
is made. So the thin plate bends inward.
putting great pressure on the carbon gran-
ules which a-c¢ held firmly between the thin
plate, called the diaphragm, and the rigid
plate forming the back,

One of the accompanying illustrations.
Fig. 1, shows a microphone in its simplest
form. By examining this, and knowing what
we know concerning the nature of sound, it
is a simple matter to imagine how the al-

LA
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FIG. 2

Fig. 2 is what might be called a picture dia-
gram of an oscillating radio frequency current.

0

ternate waves of compressed air which are
followed by the arcas of thinned air, will
affvet the microphone.  The compressed lay-
ers will canse the diaphragm of the micro-
phone to bend inward, compressing the car-
bon granules between the diaphragm and the
rigid plate, causing the resistance of the car-
hon to the carrent to decrease, thercfore let-
ting through more current irom the battery,
which is in circuit,  Of course, it must be
remembered that the two metal plates are
insulated from cach other so that the only
current whieh passes through the instrument
has to find its way throngh the carbon gran-
ules.

we have an instrument which will
change the current of electricity from the
battery in direct accordance with the voice
or music coming to the microphone, In other
words, we have changed the air vibrations
into eclectrical vibrations, but they are very
weak and unot at all the kind which can be
carried through space as radio waves. We
now shall have to do a number of things to
this very weak and small clectrical vibration
which will enable it to travel through space
from a radio transmitter to the receiving
set.  In its present form it could very well
travel over telephone lines or othier metallic
conductors. As a matter of fact, what we
have actually done is simply to place a tele-
phone transmitter in the studio. For all a
telephone transmitter is, in the last analysis,
an instrument such as we have described for
changing sound vibrations into electrical vi-
hrations.

We all know that we can hear the person
at the other end of a telephone line distinct-
Iy and clearly, and this is because the cur-
rent carried by the line is changed to con-
form with the speaker’s voice by means of
the microphone or telephone transmitter that
we have just described.

THE TRANSMITTING TUBE

Now we come to another part of the oper-
ation of a broadcast station, which is a lit-
tle more complicated 1o describe.  If, how-
ever, vou will follow the succeeding para-
graphs very carefully aud refer to the draw-
ings herewith, vou should have no trouble,
after a little concentration and thought, in
comprehending the entire situation.

The heart of our modern broadcast sta-
tion is the vacnum tube with which we are
all more or less familiar, particularly after
having studied the last two articles of this

Now
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Fig. 4 gives a schematic layout of the various

instruments used in transmitting by radio
telephony.
series.  Vacuum tubes much larger than

the ones that you use in yvour radio receiving
set are used in transmitting stations. The
fact that these tubes can be made to gener-
ate currents of clectricity when properly con-
nected in the circuit and supplied with other
currents is the complete foundation of our
present-cday  broadcast system, The same
principle is evidenced in regenerative receiv-
ers that cause iuterference with other near-
by receivers. It is that technically known

The transmitter and

the power control pan-

el. The operator is

also keepine the 600-

meter watch. on the

lookout for SOS sig-
nals.
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Fig. 1
Fig. 1 shows a very much simplified cross-

sectional view of a microphone.

as oscillation. Do not let the term scare you,
because we are not going to go deeply into
the underlying principle. It is quite sufficient
for our purposes at the present time to make
the flat statement that when a vacuum tube
is connected to a suitable source of direct
current and in a correctly designed circuit
it makes or generates what are known as sus-
tained oscillations.  These are merely the
result of currents of electricity flowing with
extreme rapidity first in one direction and
then in the other. In the work that we have
under discussion, the current flows as far in
one direction as in the other each time that
it reverses its flow.  Engineers in practice
resort to drawing pictures of these currents
and in order to familiarize you more fully
with the work, we have reproduced some of
these pictures here.  For instance, Fig. 2
shows what might be termed a picture of an
oscillating current.  Note that it starts at
zero, rises to full value, falls to zero and
then gains full value in the opposite direc-
tiecn.  This takes place thousands of times
per second, the exact number of times being
known as the frequency, as explained above,
and is expressed in cycles. When the num-
ber of cycles becomes very great, the fig-
ures are hard to handle and therefore the
result is often divided by 1,000 and ex-
pressed in kilocycles, kilo meaning 1.000.
The exact frequency at which a current of
this nature oscillates is determined entirely
by the various instruments connected in the
vacuum tube circuit,
“MODULATION" EXPLAINED

Now to sum up a little, we find that we
have at our disposal for the purpuse of
broadcasting two entirely separate and dis-
tinct currents. One is the voice current and
it is fluctuating in accordance with the voice
or other sounds made in the vicinity of the
microphone. The other one is the oscilla-

(Continued on page 923)
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Coupling---Tight or Loose?

HE question has often arisen as to

I whether the coupling in a tuning unit
is loose o close, and most people who
dabble in radio have some qualitative idea
of what loose and tight coupling mean. But
there are very few, even among the “ex-
perts,” who could answer with any degree
of accuracy the question as to what is the
calue of the coupling coefficient. In fact,
there are very few who have the slightest
idea as to how tight “tight” coupling is, or as
to low loose “loose” coupling is. Generally
they think that if there are but few turns

LOAD
RESISTANCE

N

O PRI. DM SEC. R,

FIG. |

This is a very simple form of coupled circuit,
having a pure resistance load on the secondary.

SOURCE OF
ALTERNATING VOLTAGE

on the primary of the antenna tuner, consid-
ering now the aperiodic or untuned primary,
that the coupling is loose; this in total dis-
regard of the other constants of the circuits
and of the relative spacing and geometrical
configurations of the coupling coils.

A FEW EXAMPLES

To bring the importance of the whole
matter clearly to the mind of the reader we
may ask him a very simple question: What,
does he think, is the coefficient of coupling
in a unit having the following dimensions:

Secondary—55 turns
No. 20 D.C.C. wire
234 inches in diameter
Self-inductance, 164 microhenries
Primary—12 turns
No. 20 D.C.C. wire
3 inches in diameter
Self-inductance, 18 microhenries

The primary coil is placed directly at the
middle of the secondary coil.

One might be tempted to think that the
coupling is very loose. As a matter of fact,
if the coefficient of coupling were calculated
by means of the formulas given in Circular
71 of the Bureau of Standards, it would be
found to be about 66 per cent.

Now suppose we consider a unit with the
secondary coil at the middle of the primary
of the following dimensions:

Primary-—34 turns
No. 20 D.C.C. wire
234 inches in diameter
Secondary-—32 turns
No. 20 D.C.C. wire
3% inches in diameter

One would suppose that because there is
a large number of turns on the primary
winding the coefficient of coupling would
be tighter than for the coils above. On the
contrary : the coefficient of coupling of the
latter is slightly less—it is about 60 per
cent. )

To show further how poor our qualitative
ideas on coupling happen to be, let us con-
sider again the first described coupling unit.
If the primary coil is placed directly at the
center of the secondary coil the coupling
is 66 per cent., whereas, if the primary coil
is moved out to either end of the secondary

By SYLVAN HARRIS

coil, the coefficient of coupling may drop as
low as 25 or 30 per cent.

This will be sufficient to show how poor
are our qualitative conceptions of coupling.
To help clear up the situation, the writer
has recently conducted in Rapio News Lab-
oratories a study of this question, part of
the results of which are included in this ar-
ticle.

We shall first try to obtain a physical
conception of the ideas of coupling and the
coefficient of coupling. Suppose we consider
a circuit such as is shown in Fig. 1. This
diagram shows a source of alternating volt-
age connected to a transformer, across the
secondary of which is connected a resistance.
If the equations for the currents in the pri-
mary and secondary circuits be worked out
it will be found that the current in the pri-
mary circuit will be the same as that in a
simple circuit whose inductance is

4\ 21, {°

2
in which M is the mutual inductance between
the primary and secondary in henries, L. and
L, are the self-inductances of the primary
and secondary coils in henries, and f is the
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These curves show actual values obtained by
measurements made on ordinary antenna coup-
ling coils,

frequency of the impressed voltage in cycles
per second and Z, is the impedance of the
secondary in ohms.

In other words, the effective inductance
of the primary has been decreased by the
effect of the secondary coil. If the resist-
ance of the secondary R, be neglected in the
second expression it will reduce to

2
L, ( 1—L)=0L,

L.L,

The second quantity in the parenthesis is
called the coefficient of coupling, and the
quantity 6 (the Greek letter sigma) is
called the leakage factor. (See Calculation of
Alternating Current Problems, Louis Co-
hen; McGraw-Hill, 1913).

Now let us see what these various terms
mean. Fig. 2 shows a coupling arrangement
consisting of a primary coil and a secondary
coil. An alternating voltage is impressed
across the terminals of the primary coil. To
fix our ideas, let us think of a certain in-
stant when the current in the primary is in
the direction shown by the arrow on the
wire going into the primary. The current
in the primary winding causes a magnetic
flux to be set up, part of which threads the
secondary winding, and part of which does

T he average radio reader has little knowledge of the actual values existing in his set. Moreover,
there is a great tendency among radio writers to avoid the subject of coupling. Mr, Harris
here tells a story that should be better known.

not thread the secondary at all. The first part
is called the mutual flux, and the latter the
primary leakage flux.

MUTUAL AND LEAKAGE FLUX

The mutual flux is utilized in inducing
clectromotive forces in the secondary wind-
ing and, in considering the transformer ac-
tion only, is the only part of the flux that
is useful in transferring energy from the
primary to the secondary windings. The
instantaneous direction of the emf. induced
in the secondary is indicated by the arrow
on one of the secondary leads.

This secondary voltage causes a current
to flow in the secondary winding which, in
turn, causes another magnetic field, having
a polarity opposed to that oi the primary, to
be set up. Part of this secondary flux is
opposed by the mutual flux coming from the
primary, and in this way energy is trans-
ferred from the primary to the secondary.
Another part of the secondary flux links only
the secondary turns, and s known as the
secondary leakage flux.

We can now begin to understand the
meanings of the terms codfficient of coup-
ling and leakage factor.  The total flux
which is available for tramsferring energy
from the primary to the secondary windings
is that set up by the current in the primary,
and is represented by the self-inductance of
the primary winding. But not all of this
flux is utilized. Part of it goes to waste as
leakage flux. The coefficient of coupling,
therefore, represents the percentage of the
total primary flux that 1s utilized in the
transference of energy. This subtracted
from unity (or 1) gives the percentage of
the total primary flux which goes to waste,
viz., the leakage factor.

Thus far we have considered an untuned
circuit, that is, a circuit in which no con-
densers appear. If the circuits are tuned
by condensers, the simple transformer be-
comes a resonance transformer; similar
ideas hold true for the resonance trans-
former, but the expressions become more
complicated. For the sake of mathematical
convenience, however, the simple form of
the expression for coefficient of coupling
is still preserved, wiz,,

M

k = ¥ 100

vV I, L,

in which k is the coefficient of coupling in
per cent., M is the mutual inductance exist-
ing between the two circuits coupled togeth-
er, L, and L, are the total self-inductances in
the primary and secondary circuits, respect-
ively.

THE COEFFICIENTS OF COUPLING

Now that we have obtained somewhat of
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and secondary leakage fluxes and the mutual
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a physical conception of these ideas, let us
sec what values the coefficient of coupling
may have in our radio tuning units. An or-
dinary antenna coupling coil was constructed,
as shown in Fig. 7. The mutual inductance
between the primary and secondary was
measured for various positions of the pri-
mary on the secondary. The self-inductances
of the two coils were also measured and, by
means of the formula given above, the co-
efficient of coupling was calculated. The
chart in Fig. 3 shows plainly the results
obtained.

When the primary was directly at the
center of the secondary the mutual induct-
ance and the coefficient of coupling were
greatest.  As the primary was moved away
irom the center toward the ends of the
secondary, these dropped off rapidly, as indi-
cated by the increasing slopes of the curves.

Another set of coils was measured, using
the same secondary, but having a larger
diameter {or the primary coil. The same
number of turns was used on the primary.
The effect of the increased diameter can also
be scen in Fig. 3. The effect of the increased
diameter is to lower considerably the mutual
inductance and coefficient of coupling.

To investigate further the effect of the
primary diameter on the coupling, the curves
shown in I'ig. 4 were computed. The same
secondary coil as used in obtaining Fig. 3
was assumed, having a self-inductance of
164.2 microhenries, and calculations were
performed, various primary coils of different
diameters but of the same number of turns
being assumed.

In these curves (Fig. 4) the primary coil
was always at the center of the secondary,
that is, their center lines coincided. The
calculations were started, with the assump-
tion that the primary coil was to have always
12 turns of number 20 D.C.C. wire on it.
The diameter of the primary was taken as
small at first and gradually increased. The
line AB in Fig. 4 indicates a case where the
primary has the same diameter as the sec-
ondary. Of course, this is physically impos-
sible, but the point is indicated to show
where the maximum value of mutual induct-
ance and coefficient of coupling are obtained.

To the left of the line AB the primary
diameter is smaller than that of the sec-
ondary, aznd to the right of AB it is greater.
It will be seen that as the diameter is in-
creased the self-inductance increases at a
nearly constant rate. At the same time,
the mutual inductance and the co-efticient
of coupling increase steadily, until the maxi-
mum val:tes are obtained when the two diam-
eters are equal.

As the diameter of the primary becomes
greater than that of the secondary, the
mutual inductance and coefficient of coupling
drop off almost as rapidly as they increased
before, while the self inductance continues
to increase steadily.

There is a discrepancy between the curves
in Figs. 3 and 4 which I would next like
to point out, and which is very important in
the design of coupling coils. To illustrate
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The point A, at zero frequency, agrees with the
calculated point D of Fig. 4. Note that M in-
creases with the frequency.

the point, let us consider the curve marked
A in Fig. 3, and the curve marked C in Fig.
4. The first of these curves was found ex-
perimentally, and the second was calculated.
The secondary coil was the same for each
of these curves. The primary coil for curve
A, Fig. 3, was 3 inches in diameter, and was
placed at the center of the secondary.

The curves in Fig. 4 assumed the primary
always at the center of the secondary. There-
fore, it will be seen, by following the dotted
line vertically in Fig. 4, that for a primary
diameter of 3 inches the coefficient of coup-
ling obtained from the curve is 63.5 per
cent. This is indicated at the point C in
Fig. 4. The mecasured value of the coupling,
obtained from the point D in Fig. 3, is 84
per cent. There is a considerable difference
between these two values, which must be
due to the capacity of the coils and the
capacity between the two coils.

In other words, there is not only the mag-
netic coupling between the primary and sec-
ondary coils, as we have pictured it in Fig.
2, but there is also capacity coupling between
them. It can easily be understood that the
winding of each coil closely resembles a
metallic cylinder, so that we have something
which acts like two coaxial cylinders, that
1s, one cylinder within another.

THE MATHEMATICAL ANALYSIS
The mathematical analysis of the prob-
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The effect of the antenna on the coefficient of
coupling is clearly shown in this diagram.

lem is an exceedingly difficult one, since the
capacity is distributed throughout the wind-
ings of the coils, and we do not know exactly
how it is distributed. The measurement of
this capacity is also a troublesome job, at
least to obtain any degree of accuracy, since
the value obtained will depend a great deal
upon how connections are made to the coils.
To obtain an approximate idea of the capac-
ity between the coils, however, one coil was
regarded as one plate of a condenser, and
the other coil as the other plate of the con-
denser, and the capacity between the two
was determined by the ordinary method of
substitution described in the November issue
of Rapnlo NEws on page 626. It was found
to be about 42 micro-microfarads.

This surprisingly great coil capacity no
doubt accounts for the discrepancy existing
between the measured and computed values
of the coupling coefficient as described above.
To investigate the problem further, the
mutual inductance was measured at various
frequencies, and the curve shown in Fig. 5
was obtained. If the coils had no capacity,
the mutual inductance should remain constant
in value, and the curve should be flat. That
is, there should be no variation of mutual
inductance with frequency.

However, the mutual inductance does not
remain constant, as IFig. 5 indicates, since
the curve turns upward. The ‘“apparent”
(or measured) value of the mutual induct-
ance increases steadily as the frequency in-
creases. The measurements were made over
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The coupling has its maximum value when the
two coils have the same diameter.

a range extending from 200 kilocycles (1,500
meters) to 1,200 kilocycles (200 meters) and
extended at the left end until it intersected
the vertical axis, which represents zero fre-
quency.

This zero value of frequency corresponds
to direct or constant current. The mutual
inductance at zero frequency is the true
mutual inductance, for at zero frequency the
effect of the capacity between the coils is
nil.  The agreement between the value indi-
cated by the point A in Fig. 5 (the mutual
inductance at zero frequency) and the calcu-
lated value indicated by the point D of Fig.
4 is very good. In fact, both points show a
value of 35.5 microhenries for the mutual
inductance. The curves of I7ig. 4 were calcu-
lated without including the capacity of the
coils, which, of course, is not known exactly.

From the values of the coefficient of coup-
ling shown on the various curves, the reader
may be led to believe that the coupling in
his radio receiver is much tighter than it
really is. To tell the truth, the values on
the curves apply only to the coils themselves,
without considering the circuits to which
they may be connected in a receiver. In the
formula given above, L, and L, it must
not be forgotten, are the total inductances in
the primary and secondary circuits. Thus,
if the primary inductance L. is connected in
series with the inductance of the antenna the
denominator of the fraction above will be
V(Li+ L:) L,, and the value of the co-
cfficient of coupling k will be much less.
This is shown graphically in Fig. 6. The
curve A in this figure has been reproduced
from I'ig. 3, and represents the coefficient of
coupling between the primary and secondary
coils alone. The curve B represents the
corresponding values of the mutual in-
ductance.

Let us assume the primary coil connected
to a single-wire antenna 105 feet long and
45 feet high. This antenna has an induct-
ance of approximately 33 microhenries.
When the correction explained in the pre-
ceding paragraph is madec, the curve of co-

(Continued on payge 850)
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Here is a picture of the coils. There were three
primaries, having the diameters indicated, but
having the same number of turns on each.
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How to Make the Radio Dancer

radio set.

T T has always been a cause of wonder to
me why no one has tried to utilize the
energy given out by a loud speaker for

other purposes than sound. It occurred to

me some months ago to make use of these
vibrations, and the Radio Dancer, pictured
on this month's front cover and in the ac-
companying illustrations, show the principle.

Years ago, as a child, I remember sceing
small dolls, with three steel wires as legs,
which were placed upon the top of the
piano. As the piano was played, the vibra-
tions set up caused the dolls to glide to and
iro slowly, giving a very pretty dancing ef-
fect.

The idea association of the radio loud
speaker diaphragm and such dolls was,
therefore, simple, and I set about construct-
ing such a dancing apparatus and it worked
cven better than 1 had anticipated.

Any one can build the Radio Dancer at
a low cost. All that is required is a good
loud speaker 'phone. When I say a “good”
one I mean one that has considerable pow-
er. There are on the market now a number

By HUGO GERNSBACK,

MEMBER AMERICAN PHYSICAL SOCIETY

The author in this article describes a new device that is operated by the output of any standard
The vibration of the large diaphragmn loud speaker causes the dolls to dance in a

most engaging fashion.

urEr e ) g

A close-up of the radio dancer, showing four of the dolls, as well as the original instrument with its
plug for insertion into the loud speaker.

bus bar wire, soldered as shown. This is the
guard rail, and I found it necessary for the
following reason: When I first constructed
the Radio Dancer I did not use the guard
rail but, since the vibrations are naturally

Complete view of the radio dancer and a standard radio outfit.

It should be noted that this instru-

ment works well only in connection with a set of at least three tubes. The dancer does not work
on one-tube sets or crystal sets, as good loud speaker volume is needed for the operation of thedevice.

of phonograph atiachment loud speakers,
most of which give good power. Practically
any one of these may be used. In making
this instrument it is necessary to get a loud
speaker which has a cap that screws down
on it for reasons which will be explained
further on.

The cap and diaphragm are removed and
the loud speaker 'phone is to be screwed,
later, into the piece marked Fig. 2 in the
design drawing. This piece, by the way,
may be turned out of hard rubber, bakelite,
or fibre. The cimensions are given, and any
machinist can make the few parts needed for
a few dollars. The ring “1” is made of fibre
or hakelite or even brass. Either will do, so
long as the piece is perfectlyv flat. The im-
portant point is that it should be perfectly
flat, and should not warp.

The next picce to be made is shown in
Fig. 3. This is nothing but our good old

strongest at the center of the diaphragm,
the dolls had a tendency to gravitate to the
edge oif the diphragm. where there is no
vibration, and then stood still. So the guard
rail was designed in order to prevent the
dolls from reaching the edge of the dia-
phragm. It worked out quite satisiactorily.
This guard rail is casily made simply by
bending a picce of round bus bar wire
around a 3 or 34 inch tube, and soldering it
as shown. Then the three supporting ieet
can be soldered on. :

The next picce to make is the diaphragm,
shown in FFig. 4, Here a good deal of cau-
tion is necded as the diaphragm is large in
diameter—namely, 5 inches. It must be
made of metal that is ahsolutely smooth and
straight. Moreover, the metal must of
course, be iron. Ordinary tin will do if it is
not more than 10/1000ths of an inch thick,
and your tinsmith can perhaps oblige you

with this. The holes nust not be punched
but must be drilled—otherwise the dia-
phragm will warp. The best material to use
1s Ierrotype plate, which is used,in most tel-
cphone receivers, and has a brdwnish-black
appearance. [t can be bought at practically
every photographic supply store, and comes
in many different sizes. The nmin thing is
that you must find a picce that 'is absolute-
ly flat, which has no nicks or bends in it.

The next thing we require is the support-
ing feet for the entire apparatus. pictured
in Fig. 5. These pieces can be made of
brass and need not necessarily he shaped as
I have shown them in the illustration, but
any other bracket or feet will do.

The next part is not shown i the illus-
tration, but is most important. This is a
piece of heavy paper, similar to the U. S.
postal card. 1t should be good stiff Bristol
and you are to make a picce exactly as
shown in Fig, 1; that is, 5 inches in diame-
ter, 474 inches iuside, and with the same
holes as shown in Fig. 1. This paper ring
is next placed on piece 2. On the paper
ring, we next place the piece 1, and then
screw the three picces togethed The pa-
per ring is used to give the| diaphragm
clearance. If we had no paper ring the dia-
phragm would touch the picce 2 and the dia-
phragm would not give any sounq, nor would
there be much vibration.

The guard rail, as well as the fecet, are
screwed down with screws aml nuts, as
shown in our assembly illustration, which
should be used as a guide.

After everything is ready, all you need to
do is to screw the loud speaker it into the
bottom of picce 2, and it goes without say-
ing that your machinist must have provided
a suitable thread in piece 2 in order to take

(Continued on page 824)

o

The radio dancer, assembled completgly from the

parts shown in the detailed constryctional dia-
gram on page 824.
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The Baby Transmitter

By W. B. SCAULTE

TATION 9EK-9XH is the station of

the C. F. Burgess lLaboratories at Mad-

ison, Wisconsin, and it is being operated
with the idea of keeping actual contact
with amateurs and other stations and aiding
in the development of radio.

One of the interesting problems of this
station has been short-wave communication,
especially with low power and a study of
the possibilities of the use of dry cells for
transmission. The Radio Laboratory is in
charge of Afr. W, H. Hoffman and the op-
erators are Don Mix and Philip Zurian.

The Baby Transmitter, which is the sub-
ject of this article, was built by Mr. Zu-
rian and makes use of circuits which had
been develaped at this laboratory.

The circnit arrangement shown in Fig. 1
is a modification of the Colpitts oscillator
developed at the laboratories, where it has
been used for larger power transmitters at
frequencies from 1,000 to 150,000 kilocycles

L

Fig. 2. If phone is employed with the
baby transmitter the hook-up shown here

ephony with a minimum of additional appa-
ratus and a simple arrangement, Fig. 2 shows
how a Heising modulation system was added
to the Baby Transmitter for the transmis-
sion of voice.

The transmitter weighs less than five
pounds and the “A” and “B” batteries even
less. The photographs show Mr., Zurian
holding the transmitter and a handful of
batteries with which the set has been oper-
ated.

When the operators at Madison used be-
tween 1.4 and 2.0 watts in calling stations,
this was supplied by four 22.5 batteries on
the plate. Some of the records were made
by cutting down the plate voltage and keep-
ing the contact with the station they were
working. The photographs show the top,
front and rear views of this transmitter.
The photograph showing the flashlight case
is presented as a visual illustration of the
relative powers between that of a flashlight

is used. Heising modulation superposes
the voice on the carrier.
o001 "
0scC.
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(300 to 2 meters) with high efficiency and
splendid stability.

The interest attached to this transmitter
is its small power imput and the use of the
199 receiving tube. \When the transmitter
was in operation careful measurements were
made of the current and voltages supplied to
the filament and plate. These measurements
were made ou a standard tube testing set so
that the wattage input as reported was ac-
curate.

CIRCUIT ARRANGEMENT

The efficiency and stability obtained by use
of the circuit in IFig. 1 was due to the fact,
in part at least, that the two series induct-
ances and the two series capacities form a
radio frequency bridge circuit and the “B”
battery circuit, as well as the grid leak cir-
cuit, bridges points of little or no differences
in radio frequency potential.

The plaze and grid coil are each of edge
wise wound ribbon and contain 7 turns each.
The antenna pick-up coil is of No. 6 copper
wire and has six turns. The diameter of
the former are six inches while that of the
latter is approximately four inches. Both
variable tuning condensers are of the nsual
low loss type and have a capacity of approx-
imately .0002 mfd.

A transmitter operated from dry cells in
the high frequencies region has a pure D.C.
note which is very difficult to obtain from
any source of power other than batteries.
This pure note characteristic makes it pos-
sible to use a set of this kind for radio tel-

and the transmitter. The power input to the
set of 0.41 watts, with which it worked New
York, is considerably less than that taken
by the two-cell flashlight lamp when it is
lighted i o flashlight case,

Every radio fan who operates a radio re-
ceiver at any point except perhaps on a
farm, is familiar with the interferences
caused by other receivers which radiate. The
energy from these interfering receivers, gen-

803

Here is operator Phil Zurian, 9EX-9XH, hold-

ing the baby transmitter.

erally called “bloopers,” is great enough to
carry for many city squares and cause loud
whistling and squealing noises in the receiv-
ers of others. Ship operators, after leaving
port and reaching distances from .land as
great as 30 miles, have reported that the
“bloopers™ conld still be heard.

When a receiver is sending out a signal in
this manner it is functioning as a radio
transmitter ard deriving its power from the
“A” and “B” batteries which are connected
to it. The circuits and arrangements of a
receiver, however, are not usually such as
to make an efficient transmitter. For best
receiver action the receiving tubes are ar-
ranged to generate feeble radip currents only
and are coupled to antenna systems very
loosely.

If the circuits asscciated with the small
receiver tubes are made highly cfficient and
properly coupled to an antenna system it is
reasonable to expect that the whistling can
be heard in receivers at much greater dis-
tances and so become useful for communica-
tion purposes. This has been shown to be
the case in the work accomplished with the
Bahy Transmitrer,

Recent advances among radio experimen-
ters, and especially among the amateurs,
have shown that a given power will effect
communication over greater «istances in the
high frequeney (low wave) regions.

(Continued on page 921)

Here is a complete
view of the baby
transmitter, includ-
ing power supply.
Compare its size
with the Sfashlight.
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Multiple Grid Vacuum Tubes and Their

Advantages

By THEODORE H. NAKKEN

An interesting article is here presented that every true radio fan should read carefully, as it
concerns a development which should scon be widespread.

O realize fully the advantages of

multi-grid vacuum tubes, which are

in general use in Europe, it is neces-

sary to understand at least some of
the fundamentals of the ordinary vacuum
tubes. Above all, the specific functions of
its separate elenients should be realized, and
therefore I will endeavor to outline the mat-
ter in the shortest and clearest possible man-
ner.

In the ordinary vacuum tube, as used in
practically every radio receiver today, we
find three elements enclosed in an evacuated
elass tube, viz., filament, grid and plate.

These three clements have been retained
ever since the first conception of the am-
pliiying tube, although some may confidently
expect that in the near future the filament
may be replaced by some other element,
The vacuum tubes of today are vastly
superior to those of only a very few years
ago, but these improvements are due only to
bhetter design and manutacturing processes.

THE FUNCTIONS OF TUBE ELEMENTS

In short, we may define the functions of
these three elements as follows: The fila-
ment serves solely as a source of electrons,
as it emits electrons when heated to a suffi-
ciently high temperature, which is dependent
upon the material of which the filament is
made. The function of the plate is to ab-
sorb the electrons emitted from the filament,
for which purpose it is given a positive
potential, which actually means that it pos-
sesses too few electrons and therefore at-
tracts the latter, causing a flow of electric
current, The function of the grid is to de-
termine the number of electrons that can
flow from the filament to the plate, or in
other words, since the number of electrons
is measured in terms of current, the grid
determines the current flow from the fila-
ment to the plate.

If the filament emits a great number of
clectrons, and the plate is not very positive,
not all of the electrons can he absorbed by
the plate. So the plate current will increase
with increased plate potential, and vice wersa.
But in normal operation the amount of plate
current is always determined by the grid.

We know that the plate hattery is placed
hetween plate and filamen:, so that the plate
15 positive while the filament is negative. Ve
are also familiar with the fact that these
two clements are surrounded by a positive
and a negative electrostatic field respectively.
But at the same time the electrons emitted
by the filament represent (uantities of nega-
tive charges, and therefore the electrons
themselves cause the presence of a strong

% ;
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Fig. 1 shows a circuit employing the double

grid tube, the inner grid being connected to

the positive tap of the *'B" battery for neu-
tralization of the space charge,

I

negative electrostatic field, which is called
the space charge. And as negative fields
repel other negative ficlds or bodies, so this
space charge tends to repel new electrons
emitted by the filament, and if it is strong
cnough, it drives the new electrons back into
the filament. The re-absorbtion takes place
at the most positive part of the filament,
wlich for this reason combined with another
one deteriorates more rapidly than any other
part.

It is evident then that the fields created
by filament and clectrons oppose the one
created by the plate. These fields determine
by their relative strengths how many elec-
trons shall pass from filament to plate and
liow many shall he re-absorbed by the fila-
ment, if we neglect the presence of the grid.
as for instance in the original Fleming valve.
Of course this does not hold true when
saturation condition is attained, that is, when
all the clectrons emitted by the filament reach
the plate.  This occurs only when excessive-
Iy high plate voltages are used.

I{ now we introduce the third element,
the grid, the filament and the plate will re-
tain their respective fields, together with the
space charge, but we have now a means oi
introducing one more field which we can
control independently of the others. If now
we change this grid field in any one sense,
we will cause predomination of either the
negative or the positive field, and in this way
cause the plate current to change and either
decrease or increase it. Thus the grid gives
us a convenient means of coutrolling the
plate current at will.

As the grid is ordinarily held at such a
potential that no electrons are attracted by
it, but are rather repelled, no current will
flow in its circuit, and thus it will not absorh
any encrgy; this means that it will operate
without any loss of power, and by means
of potentials alone. This is meant when it
is satd that the vacuum tube is a voltage-
operated device. As the respouse of the de-
vice is instantaneous, the vacuum tube may
safely be called one of the most wonderiul
inventions of all the ages, and the number
of its applications will presumably increase
as time goes by.

When now we look hack over this simple
explanation, we see that there is a consider-
able waste of energy. What we wanted to
accomplish was first of all to obtain emis-
sion of electrons from the filament ; seconl,
to obtain a flow of these electrons to the
plate; third, to control these electrons in
their flow by means of the grid potential.

NULLIFYING THE SPACE CHARGE

As was explained, the electrostatic field
due to the electrons, i. ¢., the space charge,
tends to prevent the flow of electrons from
filament to plate. \Ve must apply energy to
overcome this tendency. This energy is fur-
nished in the form of an unduly high plate
potential, so that we may say that in a tube
serving as an amplifier only part of the plate
potential actually takes part in the amplify-
ing process, the other part being used to
counteract the space charge.

This then means that if this space charge
could be nullified or reduced in some way.
not nearly as high a plate potential would
he mnecessary, because in that case there
would he a clear path hetween the plate and
filament, the onlv obstruction heing the grid.

These considerations induced American

and European physicists to seek means to
offset the effect of the space charge. It
was reasoned that if this coudd be done, the
plate potential could be loweretl by an amount
equal to that required to counteract the space
charge.

At the same time another advantage would
be gained. The action of the grid would he
more intense: in other words, the amplifica-
tion factor of the tube woukl be increased
considerably. THow this happens is not
casily explained, but the following will give
at least a fair idea of the reason. )

If the space charge were' absent or its
effect nullified, the electrons would have a
high initial velocity and only the grid charge

Fig. 4. The two
inside spirals are
the inner and the
outer grid ele-
ments; the large
spiral of heavier
wire is the plate
and the filament is
the single straight
wire stretched be-
tween the two
outer supporting
posts.
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would oppose them in travelinrg to the plate.
If the grid is held at a negptive potential,
it tends to retard the electgons and limit
the number which reaches thﬁ plate, but the
grid would then he the only'factor retard-
ing the electrons, instead of being only part
of the total of space charge and grid field.
Thereiore. any variation of grid potential
and of the grid field would|then be fully
effective, while in the ordinary tube the same
change in grid field is but a|percentage of
the total retarding field, of svhich a large
part is the space charge. This absence of
space charge would cause the amplification
constant of the tube automitically to in-
crease. {

Almost simultaneously Dr.| Langmuir in
the United States and Dr. Schottky in Ger-
many proposed to reduce the effect of the
spare charge by means of a fourth clement
in the form of a positive grid,

POSITIVE GRID

CONTROL GRID

-— PLATE

N FILAMENT

FIG 2

How the elements of the Siamens-Schattky
double-grid tube are arranged.
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Fig. 3 gives the circuit diagram for the
Siemens-Schottky double-grid vacuum tube.
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This grid is placed between the signal
grid and the filament, and is made of fairly
open mesh, to prevent it from attracting an
excessive number of electrons and thus carry-
ing a large current. The majority of the
electrons pass right through the mesh.

As this grid is placed at the point where
the space charge is formed, a slight positive
potential is sufficient to reduce the effects
of the latter, and it was found that a well-
constructed tube of this nature could almost
be operated without the use of a separate
plate batiery at all, still giving the same re-
sults as an ordinary tube using a high plate
voltage. The exceptional results obtained
with these tubes are due to the fact that the
amplification factor of the tubes has been
increased from about 6 or 7 in an ordinary
three-element tube to about 20 or more, with-
out an increase in the internal output im-
pedance, so that tubes of this kind are also
suitable as power tubes. Of course, it is
possible to design three-element tubes that
have a higher amplification factor, but the
internal output impedance of these tubes be-
comes so high that they are suitable only for
resistance or impedance coupled amplifiers,
and an ordinary tube must be used as final
output tube.

The circuit in which such a tube can be
used is shown in Fig. 1, where it is seen
that grid A, the inner one, is connected to a
variable tap on a small plate battery, while
grid B, the outer one, is used as the signal
grid in the ordinary manner. This circuit
was used extensively in Holland some few
vears ago (1920-1922), Holland being in
those ycars about the only country where
such tubes were available to the public, both
of German (the Siemens-Schottky tube) and
of Dutch manufacture (the Philips and Van
Heusen tubes). Later, in 1923, these tubes
came to he used by radio fans in France,
England, Belgium.

POSITIVE OUTER GRIDS

Parallel with the experiments on positive
grids between filament and signal grid, ex-
periments were carried on with positive
outer grids. In fact, the Siemens-Schottky
tube was actually built for the use of a
positive outer grid. The function of this
outer grid is a little more complicated than
that of a positive inner grid. Yet it can
be easily understood from the following:

If in an ordinary tube the plate voltage is
increased, the plate current also increases it
the grid be maintained at a constant poten-
tial.  But an increase in plate current means
a decrease in plate potential. Now it should
be remembered that a large part of the plate
potential is used solely to counteract the
space ckarge, and only a comparatively small
part of the plate voltage is actively em-
ployed in the production of amplified sig-
nals. Therefore, the slightest increase of
plate current or decrease of plate potential
means an increased effect of the space charge
in the first place and less effective voltage
in the second place. This latter effect is

partially offset by the capacitative effect be-
tween plate and grid, at least at high {re-
quencies.  But it is generally known that the
greatest enemy of effective radio frequency
amplification is this capacitative effect, so
that we may easily discount this factor as
being, at the least, a great objection.

If now a wide-meshed grid is placed be-
tween the signaling grid and the plate, and
we give this grid a fairly high positive poten-
tial by means of a separate lead, it will assist
the plate in its function of overcoming the
space charge. If suitably constructed, it
will take a negligible current, because the
majority of the electrons will pass through
the meshes while but a few are absorbed.
To minimize this current, the outer grid in
the Siemens-Schottky tube consists of but
a few radially placed flat spokes hssembled
as a sort of cage. The spokes present their
sharp edges to the direction of electron flow,
as will be seen from the diagram of this tube
in Fig. 2.

It will be readily appreciated that the
potential changes of the controlling grid will
have little influence on the current flowing
in the outer grid circuit and that therefore
this grid will vary little in potential in re-
sponse to incoming signals. Thus, this outer
grid remains almost constant in potential,
so that its property of counterbalancing the
space charge remains practically constant,
and the effect of the latter remains largely
eliminated. In other words, the amplifica-
tion factor of the tube is increased, without
loss in conductivity of the tube.

ANOTHER ADVANTAGE

There is, however, a second beneficial
effect, which is of tremendous advantage if
properly utilized. It has been indicated be-
fore that one of the most detrimental effects
in vacuum tubes is caused by the capacity
between plate and grid. This capacity effect
almost completely prevents the construction
of efficient radio frequency amplifiers for
the bhroadcast wave-lengths. It may be said
that up till the present time a real radio fre-

quency amplifier for these wave-lengths has-

been sadly lacking, and that not one of the
amplifying systems in use gives ncarly the
theoretically possible amplification, no matter
whether the receiver is “neutralized” or not.
This is the reason why the regenerative re-
ceiver is generally called the "old reliable.”
No other type of receiver has as yet been
designed that gives better results per dollar
invested than a well-designed regenerative
receiver. The only excuse for the existence
of other types of receivers is increased selec-
tivity in some cases, and the elimination of
radiation.

If now we turn back to the last tube,
with positive outer grid, we shall see that
here, as in the ordinary tube, the plate varies
in potential on account of changes in plate
current. But these variations will be much
larger than those of the outer grid, the cur-
rent of which is much smaller. The varia-
tions will take place in the same sense, how-
ever, and on account of the capacitative ef-
fect between the plate and this grid, the
plate will tend to stahilize its potential, be-
cause the capacitative effect will cause volt-
age variations of opposite sign to the varia-
tions due to current changes, which are
caused by the effect of the inner, the con-
trolling grid. This means that the outer
grid is even more stable in potential than
would be expected from the fact that it
carries only a negligible current.

But not only this: It also will be easily
realized that the presence of the outer grid
minimizes the influence of the plate on the
inner or control grid, due to the fact that
the plate grid capacity of the single grid
tube has been replaced by two capacities in
series, and that each one of these capacities
itself is smaller than the plate grid capacity
in the ordinary tube. This makes the re-
sultant capacity between plate and control
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grid very small, indeed, and also stabilizes
the tube when in operation, reducing ten-
dency to oscillate.

POSSIBILITIES FOR POWER WORK

The conclusion which one would naturally
make from the foregoing would be that this
type of tube is also a better amplifier than
the single grid type. Actually, it is ecasy
with a tube of this type to attain an ampli-
fication factor of around 30, combined with
a low tube impedance which makes this tube
also suitable for power work.

It is to be regretted that tubes like these
have been designed primarily for low fila-
ment and plate battery consumption. It
should be possible to develop a tube along
these lines for real power amplification, and
that this should be possible is proven by fol-
lowing fact:

If one takes a tube of the type of the
UV-202 as made by the R. C. A. and puts
it into operation with a positive bias on the
grid of 10 volts, it delivers, with a plate
voltage of only 90, a plate current of fully
10 milliamperes. This means that if a con-
trolling grid were added, we should have
ample power available combined with a high
amplification factor.

About a vear ago this type of tube was
rediscovered and quite a few circuits were

»

A double-grid vacuum
tube that is manufac-
tured in England. It
has the same internal
construction as that on
the opposite page, A
special socket is re-
quired for these tubes,
as they have five con-
nection prongs.

|
|
|

published for its use. These circuits were
entirely new in the United States, but were
old acquaintances to those who had had the
chance of experimenting with these tubes at
all. The tube specifically recommended for
these circuits was fitted with the two grids

3

AUDIO OUTPUT

The double-grid tube used in a circuit, pro-
posed by Langmuir, where it is employed for
simultaneous oscillation and modulation.

and the plate in the form of spirals, and it
must be confessed that it would be extremely
difficult indeed to find another tube that
showed greater microphonic properties. It
is shown in Fig. 3. The tube was generally
used in some kind of reflex circuit, one grid
being used for radio frequencies, the other
for audio frequencies. Needless to say, this
was a principle that had been known long
before, but above all it cansed one to lose
all the good characteristics of these tubes:
the tremendously increased amplification fac-
(Continued on page 826)



Radio News for December, 1925

Traffic or Experiment?

HICH marn is the most valuable

to the f{raternity, the boy who

clears the hook of several msgs.

each night, gets a reputation in his
listrict and always has hal{ a dozen sched-
1les to complete. or the fellow who always
has something new up his sleeve, waiting
for chances to try it, the chap who is always
Irawing diagrams and  wondering what
would happen if thus and thus were done
to the old bread-board?

Let us tread lightly on this subject lest
we have a various assortment of O7Ts, de-
funct bottles and burned-out transformers
flying directly at our poor head. This same
juestion, we suppose, has heen put and start-
2l more arguments than the League oi Na-
tions, the French War Debt and Prohibition
put together. If the rag-chewing caused by
this little harmless question were compressed
into one night it would require all the com-
mercials, transatlantics and the cable service
to make even a dent in it.  And yet the thing
is not settled—not by some.

Now don't mistake us, we do not intend
to do what several thousand nights at the
brass has been unable to do. No, we simply
want to point out a few salient points in this
cotmection which may change the point of
view of those concerned and possibly show
that there is no question involved at all, that
it is simply two sides of a situation and that
the two sides are in beautiful and serenc
zo-operation rather than fighting cach other.

In order to get to the crux of the matter,
let us consider for the several thousandth

By A. P. PECK

time just what is the foundational credo of
the American Ham. Just why is he a ham
and what compensation does he obtain for
the long hours of peaceful sleep he misses
and for the gobs of perfectly good jack he
soaks in bottles, chokes and conterpoises. It
is simply a scientific interest, a knowledge
that he 1s doing something for the world
of science and industry,

Now irom this, let us examine again this
terrible question which has caused so much
bloodshed in the ranks. If the work the
boys are doing is to improve science and
commerce, it is necessary that they find new
and better means of communication, is it not
so? But suppose we fulfill the first part of
the rule, that is, new means of eommunica-
tion, does it necessarily follow that it is a
useful means, that it fulfills the second con-
dition of the rule? It does not, you may be-
licve me.

This point must be proven. and T herehy
call to witness me in this statement the shades
of all the good bottles departed in the serv
ice of the array. How, in the name of all
that's holy, is it possible to prove the worth
of any particular idea without trying it un-
der operating conditions®> And how, pray.
does one try a set-up under operating con-
ditions without handling the old msgs, and
handling them on what the commercial
brothers call expedited service?

Here is the whole point, the man who de-
sires to be the real ham, that is, the man
who seeks to make his hobby produce some-
thing for the good of the game, is the man

The famous CB-8 of the Argentine. No story of the big international ham doings is_complete
without a few notes telling of the part played by this station, the first/to-open(-trans-Pacific
two-way communication,

who is both good to the message hook and
to the experimental note-book. Think back
through your experience in the field. Which
one of the other stations that yeu work do
you respect the most? [Do you take hook-
ups from the chap who is never ready to
take your msg.? And do you ever take any
experimental dope from the fellow who
never chews the rag in relation to some new
kink, and who has no pet theories as to the
reason for the skip space of the short waves,
hey. do yuh? No, you don't.

The man listened to in the conventions
and whose stuff is always read in the prints,
is the boy who does both and whe does both
of them in a workmanlike way. There are
scads of fellows who sort of logk down on

(Contimued on page 888)

THE MONTH’S CROP OF NEW
QRA’S

Two ‘Corrections

1ABW—H. O. Fairfield. 63 Elanor St.,
Chelsea, Mass., and

1AWB—EL. L. Deslauriers, 12 lLafayette
St., Attleboro, Mass. C.W. on 40 and 80

meters. Crds answd day rcd.

4AAH—F. S. Holliday, P. O. Box
1292, Atlanta, Ga. 5 watts C\W. Crds
appreciated is answd.

SEH—Reassigned—E. S, Mace, 132
Sunset, Dallas, Tex.

9CKP—Rohert L. Willits, 716 Oak

Park Ave., Des Moines, Ia. § watts on
80. Pse rpt. All crds answd.

9SE—Dwight A. Bauncroft, 73 and Lyn-
dale, So.. Minneapolis, Minn. 50 watts
C.\WV. on 40. Crd for QSL.

9EBW—Reassigned—Charles A, Luigs,
1229 Chandler Ave., Evansville, Ind. 5
watts C.\W. on 40. Crd for crd.

11 ER, SANTANGELI MARIO, MILAN,
ITALY

United States: lab, laf, laz, laa, lbs, lbj, 1hu,
Ibv, Ibq, 1bd, lcu, lci, lcj, lck, lcc, 1dd, Ida, tler,
lef, lez, Igs, Jgt, lgv, lga, lii, thn*, ke, Ik, lka,
lkr, tiw, le, lmy. Imu, lmo, Int, lqam, lqr, 1ql, low,
ioj, Ipc, lpy, lpm*, Ird, Iyb, lyi, Ixf, Ixj, Ixa,*
Ixm, lIxz, Ixx, lzl, lzv, lzn, lzo, lzm, lza, lzz, lzt,
lahl, lamd, lawe,* laci, lacu, lacr, laxh, laye, laff,
lams, laja, lauf, laur, lare, laww,* | lajw, lajp,
laua, laac, layp, larh, labt, labs, l_alf,. labf, laar,
lapg, lary laxz, atj, lapl, lagh, lajx, laao, lauc,
lall, lawy, axn, lalm, lafn, lavf, lapk, lalw, laid,
ladp, lars, labp, laep, laos. thvl* Ibzp, lhdt, 1bvh,
Iber, lbyc, lbcc, lbep, Ibhm,*| lhvs, Ihie,
ihdx, lIboa, Ibkr, lbgq. Ibfn, |lbsd, lbpb,
thef, 1bib, tbnl, tboq,* lber, Ihsm, them,
Iblx, lbuo, Ibhqi, ibiz, lcre, lcbg, levj, lepk, lcab,
lcak, legq, lckx, lcpv, Ickp, lcvo. leme,
leri, lemx,* leex, Icbb, lebd, lemo, Icki,
2aum, 2 act, 2aay, 2ana, 2awj, 2arf, 2 apf, 2awf,
2azy, 2agw, 2axf, 2ach, 2adm, 2aaq, 2agb, 2aan,
2aey, 2auv. Z2adk, 2agq. 2ain,* 2acp,q2ahk, 2aes,
2 bgi, 2bgf, 2bre, 2byk, 2hdn, 2bub, rb,* 2byw,
2bgg, 2hdo, 2bej. 2bsc, 2bco, 2bic, Zbum, 2bnu,
2hqw, 2bqa, 2blm, 2bjx, 2big, 2bee.* 2boa. 2box,

2bur, 2bkr, 2baq, 2bui, 2btq. 2bva, ‘2cpg, 2cee,
2cla, 2cbr, 2cgj. 2cei. 2cvj, 2cej, scvu, 2sbhg,
2cyw, 2cxl, 2cxw, 2cvo. 2cjx, 2cpd, 2cqo, 2cqz,
2cus, 2clg, 2cpb. 2cnk. 2cpk, 2cns, 2cis, 2cdy,
2ctf, 2ctq.* 1cpa, 2eyu* 2eyx, 2cth] 2cfj, 2kii,
2xab, 2ag, 2az, 2ad, 2ac, 2af, 2br, 2by, 2bq,
2bg, 2bm, 2bn, 2bw, 2ct, 2cv. 2ce, 2cg, 2dd,
2dx, 2ds, 2em, 2eb, 2ec. 2gx, 2gk, 2kf, 2kx,
2kd, 2kr, 2jw, 2je. 2hg, 21d, 21, 2K, 2lu, 2nf,

(Continued on page 890)
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Five-Meter Transmission

By R. E. KOLO, 8CAV

Here is a new idea in five-neeter circuits which presents a novelty in its oscillator and radiator
circuits which are combined. It works at 50 watts!

RANSMISSION and reception at
five meters have been greatly limited
because of the difficulty of sccuring
the proper circuit relations. The
troubles encountered in adjusting very small
capacities und inductances are such as to
discourage experimentation on this  fre-
quency. While possible to use standard cir-
cuits on five meters, it is very difficult, in

WAVE MEASURING SET-UP
3 ‘ SHORTING WIRE
I OR
‘f : REFLECTING WIRE I
: le— LwAVE LENGTH —» RADIO FREQ
WHEN GAL READS MAX. GALVANOMETER

The “‘Lecher” method of measuring the length
of radio waves is used to find accurately the
frequency of the transmitter or receiver,

most cases, to maintain steady oscillations.
It is useless to go into the numerous diffi-
culties that arise mn experimental work along
such lines, for the object of this article is to
describe and illustrate a circuit and set in
which but little trouble was experienced in
obtaining ihe required f{requency. Such a
set was used with success at the University
of Cincinnati.

The circuit was developed at the Univer-
sity of Hhnois Experimental Station. It is
essentially a series circuit, for all condensers
and inductances are in series with the tube
capacity. This reduces critical adjustments
to a very helpful extent. The wiring of the
circuit 1s the inductance and, in one case,
also the leop antenna.

The pictures and diagrams illustrate the
circuit far better than a lengthy discussion,
so rerference will be made according to the
lettering of the drawings. The oscillatory
circuit ABCD is made in the form of "4
loop, as shown. The size of this loop will
vary according to the use for which the
oscillator is intended.  lfor a loop trans-
mitter the inductance, that is, the wiring,
should be as large as possible. \Where the
circuit is coupled to some sort of radiating
system it is not so important that the loop
be large. On the fifty-watt set illustrated
the loop was rectangular in shape and made
of one-quarter-inch  copper  tubing.  The
sides AXC and BYD were 30 inches long
and sides AB and CD 18 inches long. The
loop of the five-watt set was 16V4x1314
inches. Of course these sizes can be changed
to suit any conditions, provided the con-
denser capacity C, is varied accordingly.

THE CONDENSERS
Almost any sort oi small variable con-
denser will do for C, so long as the capacity
is somewhere near that of the tube A, Two
plates widely spaced in an ordinary receiv-

ing cundenser will serve the purpose very
nicely. Or mount two small sheets of brass
or copper on insulating supports, such that
one plate is movable.  The condenser C; in
the fifty-watt set was made of two copper
sheet plates 2 inches in diameter, supported
on glass rods. A separation of 2V to 3V
inches was necessary to cover the range of
4.8 to 6 meters.  For the five-watt set an
old ordinary condenser was reduced to two
plates, separated by V5 inch.

The side AC of the loop is made hori-
zontal or vertical in accordance with the
plans as to the method of transmitting. A
Hertzian oscillator placed parallel to AC
should  fundamentally be vertical.  How-
ever, a horizontal mounting is far casier to

support.  The better of the two remains to
be determined.
The choke coils I8 are most necessary
- T -
a, p ~c
e
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POWER e -, COND.
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The transmitting circuit uses the connections
between the parts as a loop antenna.

and should be placed in the circuit as shown.
The portion of the circuit included between
the points X and Y is not part of the radio
frequency circuit and care should be taken
that it be isolated by mecans of the chokes.
The coils were wound with 25 turns of No.
24 D.C.C. basket-weave fashion, on a 34-
imch mean diameter form. This makes a
couvenient seli-supporting coil,

The resistance R, is an ordinary grid
leak.  The usnal transmitiing leak of 35.000
ohms was used in both sets. The resistance
R, is for the purpose of getting a center
tap to the filament. Twenty ohms tapped in
the middle is sufficient. The stopping con-
denser IY is to protect the tube in case of
faiture of C.. A .002-6,000-volt condenser
was used for the fifty- and a .002 condenser
for the five-watt set.  The radio frequency
indicating device may be an ammeter or a
flashlight bulb.  Since the voltage and cur-
rent  waves are statimary  the  volt-
age and  current  will  vary  in value
from point to point throughout the circuit.

-

Ve

Kamrs ey v pv e

On the left is the transmitter using a S-watt
tube. Above is the top view of the receiving
circuit. Copper tubing 4 inch in diameter was
used to form the 2-turn inductances. Note the
arrangement of apparatus for shortness of con-
nections. On the right is another transmitter
that employs a 50-watt tube. 14-inch copper
tubing is used for the loop, which is also em-
ployed as connections for the instrumerts.

This means that the ammeter or bulb must
be located near a point of maximum current
in order to be of use. The correct position
will be near the voltage nodes which can be
found as the points X and Y. The meter
could be placed near either point, but in
order that the side AJAXCC, be continuous
it is best placed, as shown, at G. very
sensitive ammeter could be placed anywhere
in the circuit except at A, and C,, but it is
obvious that the most convenient place is at
the current anti-anode, as shown.

THE RECEIVER
The receiver uses the same circuit with

2 TURNS

2 TURNS

THHING £OND

a DV -A

The receiver may be a separate set of instru-
ments, or those of the transmitter can be used
for reception with little extra wiring.

but few changes. The stopping condenser
i" can be removed for the “B” battery volt-
ace is not great enough to flash over in the
tube, as in the case oi the transmitter should
C, be shorted. A grid leak of about two
megs is substituted in place of R« The
sides A,AXCC, and A;BYDC, are made of
two turns of heavy wire or tubing. The
choke coils are the same as used in the
transmitter. It is possible to make one sect
do for both transmitter and receiver. In
fact, the five-watt transmitier was used as
a receiver with no changes except the plac-
ing of lower voltages, phones and a receiving
tube in the circuit. The use of the UV202
and UV 201-A tubes, which fit in the same
size socket, reduces the change to but the
throwing of a battery switch and plugging
in of the phones in place of the keying
relay. The construction is so very simple
that the illustrations give sufficient informa-
tion for anyone,

The selection of the tubes to be used is
largely dependent upon “local” conditions.
A hard tube will work best. Slightly soft
tubes suitable for 20-meter work will not
function at five meters. The five-watt tubes
worked very well and no trouble was expe-
rierced in any of the five tried.  The fifty-
watters presented a few difliculties—gascous
tubes, “hu internal construction, etc., but
it was possible to put two of them in parallel
and operate them!  Fifties with small grid
chokes inside the tubes would not oscillate.
Where the tubes were finally made to oscil-

(Continued on page 826)
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Electrolvtic Condensers

By THEODORE A. SMITH and JAMES MILLEN

2

is casy to build.

.

&
HE condenser is one of the most im-
portant elements of any radio set,

transmitting or receiving. Together
inductance,
makes up the tuning element of a set.
phone by-pass condenser serves to separate
the direct and alternating currents which

the condenser
The

with an

flow in the same circuit. Condensers have
an important use in filter systems which help
to remove the undesirable A.C. hum from
rectifiers used in "B battery climinators or
transmitting scts.

'

é‘“t - STEEL
—| — -~ — - k=i~ ELECTRODE
: * —_—_— _— —_— 7 — ALUMINUM
—H--- - -—=F ELECTRODE
-t / N

e

B I —— BORAX
I _ _ _=~——H#SOLUTION

FIG. 2

The coastruction cf an ordinary electrolytic
condenser; two unlike metals for electrodes
and borax or similar liquid for a solution.

In general, condensers are classified ac-
cording to the material which separates the
clectrodes.  Thus, there is the gaseous type
which exists in nearly every receiver in the
form of the variable air tuning condenser.
The solid, diclectric type is used for phone
condensers and wherever a small fixed ca-
pacitance is needed for low vultages.
Liquid dielectric condensers are seldom found
m ordinary radio sets, but in commercial
work they are quite common. Oil is the
asual insulating material.

Besides these three fundamental types,
there is another kind of condenser which
seems to be a combination of all three. It
s called the electrolytic condenser, and it
consists of a steel plate clectrode and an
aluminum  or tantalum electrode between
which is a solution of certain salts, such as
»orax or ammonium borate. When a direct
soltage is impressed across the electrodes, the
nositive side being connected to the alumi-

This article

The electrolytic condenser is a much neglected piece of apparatus—uwhich is surprising as it
gives an excellent description of these condensers and their

construction.

num, the negative to the steel, a current will
at first flow through the electrolyte.  Soon,
however, the aluminum becomes covered with
a coating of an oxide or hydroxide layer.
Over the solid layer is a thin gaseous layer
of oxygen generated by the clectrolytic
actton. This combination of the solid oxide
layer and the gaseous oxygen laver makes
up the dielectric of the condenser.

Owing to the fact that these two layers
are relatively thin, the capacitance is ex-
tremely high. IFor example, a thirty-micro-
farad condenser is quite easily constructed,
its size being about that of an ordinary tin
can. An air condenser of this capacitance, if
constructed, would be far too bulky for con-
venience, and its expense would make it out
of the question. A paper or mica condenser
of 30 mid. could be constructed, but its cost
would make it impractical. It will be seen
that the electrolytic condenser fits into this
gap.

The need of such a large capacity occurs
in transmission and reception alike. Its pur-
pose is to smooth over the rectified current
in combination with a choke coil. Thus, in
“B” eliminators such a filter is necessary,
and also in any case where the plate supply
is derived from alternating current. It
might be thought that a large inductance
or choke would serve the purpose of a filter
without any condenser at all, but this is not
the case. In Fig. 1, A represents the alter-
nating current wave hefore rectification, B
represents the output rectified wave ‘and C
is the current with a choke coil of large in-
ductance as a filter. Tt will be seen that such
a filter does not produce the straight line of
direct current which is desired. D is the
current with a large condenser across the
line, and with a choke in series. The result
is practically perfect D.C.

However, the filter condenser is not only
indispensible, but it is economical. TFor ex-
ample, practice has shown the best filter to
be of the “brute force” type. This is a filter
of large size, 7. e., a large choke with a
smaller condenser, or vice versa. It has been
usual to employ a very large inductance of
thirty to fifty henrys and a condenser of
three or four microfarads capacitance. The
cost of a large choke is almost prohibitive
however, and it has the unfortunate effect
of reducing the output voltage by a con-
siderable amount, owing to its resistance.
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On the other hand, a large comdenser is in-
expensive, and in combination with a smaller
inductance, when properly connected. will
raise the voltage of the output. These are
distinct advantages which should make the
electrolytic condenser more popular than it is
at present.

Unlike ordinary condensers, the clectro-
Iytic type is polarized. That is, the alum-
inum must always he connected to the posi-
tive terminal. If this is not done the conden-
ser will be ruined. Another peculiarity is
the fact that there is a small leakage current
which flows all the time. This is due to jm-
perfections in the insulating lavers, which
allow small curents to flow. As the leakage
is not usually comparable with the direct
current output, and as it merely wastes a
small amount of current which, in the case
of a large inductance, would be wasted in
resistance losses, the leakage loss is neg-
lected. When a pulsating direct current is
impressed across the condenser the leakage

TABLE 3

RELATION OF CAPACITY TO VOLTAGE
OF FORMATION

(Tdeal Values)

Formation Voltage Capacity
(volts) (microfarads per sq. cm.)

50 2,00

75 1.20

100 90

150 50

200 37

300 .25

400 .18

600 10

TaBLE 5

CRITICAL VOLTAGES FOR ALUMINUM
ANODES WITH VARIOUS ELEC-

TROLYTES
* Chemical - |
Formula Voltage Name
(NH,).Cr0O, 122 Ammonium ('roma;c—
- < Primary Ammoniu:x:
NH,H.CO, 425 e
NH, H.PO 460 Primary: Ammonium
e J I'hosplﬂlate
NH,CgH; 04 470 Ammonitim Citrate
Na,B,0; | 480 Borax 7

effect is an advantage. The legkage current
is usually taken as being proportional to the
cube of the voltage. Thus, at the peak of
the applied voltage wave, more current will
leak than at the lower voltage values. This
tends to reduce the peaks and smooth the
wave.

A great advantage of the electrolytic con-
denser is that it is not harmed ba breakdown.
Ordinary condensers are ruined when the
insulation is punctured. Not sé the electro-
Ivtic type, for if the oxide layer be punc-
tured, current is momentarily! passed and
the film is immediately built up again with-
out permanent damage to the apparatus.

The make-up of an clementary condenser
is shown in Fig. 2. The clectrplyte may be
a saturated solution of borax or one of the
other salts mentioned later on.  Aluminum is
usually used for one plate witlf lead for the
the other. Theoretically, suth a device
would stand a potential of 480 ivolts without
undue leakage, but owing to impurities in
the electrolyte and electrodes, much lower
voltage must be used. If one dondenser will
not stand the impressed voltagel several may
be connected in series. This, of course, re-
duces the capacitance, and obtain the
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original value it will be necessary to n-
crease the area of the aluminum plate.

Unlike other condensers, the capacitance
depends on the voltage at which the con-
denser was formed, as this determines the
thickness of the oxide layer. Capacitances
for various formation voltages are shown in
Table 3, above, and the curve of Fig. 4.
Once formed, the oxide layer remains nearly
constant for ordinary voltage variations. The
gas layer will be increased, and the capacity
decreased by an increased voltage, and this
increased layer will remain for a consider-
able time, cven under a much decreased im-
pressed voltage. It is thus rather difficult to
determine the capacity of the electrolytic
condenser.

Although perfectly suitable for filter sys-
tems, the clectrolytic condenser could not be
used for a radio tuning device, because of
the leakage currents which would become
important, and because the solution acts as
a high series resistance of as much as a
hundred olims or more.

The theoretical changes in capacitance with
various formation voltages are clearly illus-
trated by Table 3. In practice, however, it
will be found that the actual capacities of
clectrolytic condensers will be about one-
fourth of the values shown in the table.
The curve of Fig. 4 gives the actual capacit-
ance per square inch of anode surface for
different voltages. These values are not
necessarily precise, as it is difficult to meas-
ure the capacity of “leaky” condensers, be-
cause of the effect in them of variations in
temperaiure, time of formation, formation
voltage, and elapsed time between forma-
tion and mecasurement. Practically, however,
the values given in Fig. 4 are quite satisfac-
tory. The effect of temperature upon ca-
pacitance varies considerably with different
electrolytes, having little or no effect with

ALUMINUM SHEET-"
The insulation of rubber tape, shown by the
cross-hatched section, on the positive connec-

tion, should be covered with vaseline. Care
should be taken with this connection.

some, while it may causc either a positive or
negative change with others. The effect of a
small change is generally but slight.

For the sake of clarity, construction of an
electrolytic condenser will be discussed in
sceveral parts.

THE SOLUTION

There are many solutions which will give
successful results. The main reason for
selecting some in preference to others is
that the solution determines to a large de-
gree the critical voltage of the condenser.
That is, the greatest voltage that it is
practical to have across the condenser. The
solution has practically no effect upon the
capacity.  Condensers made with some
electrolytes have the undesirable habit of
necessitating reformation of plates after a
short period of idleness. Ammonium borate
possesses many excellent qualities as a con-
denser electrolyte. It may be prepared by
neutralizing ordinary boric (also known as
boracic) acid with household ammonia—the
clear kind, not containing soap or borax.
Another fine solution is ammonium phos-
phate. Table 5 gives the critical voltages

for other electrolytes. In making up the
solution, distilled water must be used.
Electrolyte containing sodium, potassium, or
other active metals will attack the aluminum
and badly pit or corrode it. The presence of
sodium will also sause the solution to give
off a very disagreeable odor after it has becn
in use for some time. The chemicals should
be “chemically pure” and not just “com-
mercially pure,” as the presence of even small
quantitics of chlorides or bromides will in-
terfere with the proper action of the con-
denser.
THE ELECTRODES

An electrolyte having been decided upon, it
next becomes necessary to procure the elec-
trodes. As the sole purpose of the cathode
is to make connection with the electrolyte, it
may be made of any material which will not
be attacked by the solution. A polished steel
plate may be used for this purpose, although
it is generally more common practice to em-
ploy aluminum or nickel. This plate need
not be very large as its size in no way
affects the clectrostatic capacity of the cell.

The anode, however, must be of alumimun
and of a high degree of purity. The average
commercial sheet aluminum is not satisfac-
tory. As the capacity of the condenser is
dependent upon the anode area, it hecomes
essential to use a large piece of aluminum
for this clectrode when a high capacity is
desired. In order that the complete unit
may not be too bulky or cumbersome, the
cathode is arranged in the manner illus-
trated in IFig. 0.

In order to prevent surface arcing, which
results in two evils, destruction of the elec-
trode and loss of energy, the anode must be
completely covered by the solution. Of
course, it is evident that there will still be
lcakage where the lead to this electrode
pierces the surface of the liquid. In order
to prevent such an occurance, or at least to
reduce it to a minimum, the lead must be
insulated from the solution at the trouble-
some point.

At first thought, it would seem that the
desired insulation might easily be procured
by means of paraffin, collodion, asphaltum
or some other such substance. Insulation
will last but a few hours, if that long. The
only practical method is to use rubber tape,
held mn place by rubber bands, and the whole
joint covered with vaseline.

In order to predetermine the size of anode
for a given capacity and voltage of forma-
tion, refer to the curve of Fig. 4. From it
may be obtained the capacitance in mf. per
square inch of anode surface for several
values of voltage. It is only necessary to

divide the required capacity by this num-
ber and the result will be the active anode
surface arca to give the required capacity.

FIG 7

Dimensions are f%'iven in the accompanying

table for two different sizes of choke coils;

one for receiving and the other for trans-
mitting purposes.
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A, is a pure A.C. wave; B, a rectified wave;
C. a filtered rectified wave and D, a wave
having a condenser and coil in the circuit.

SKETCH FROM
O5CILLOGRAM

In order to reduce the evaporation and
creeping of the electrolyte, a few drops of
high grade acid-freec mineral oil should be
placed on the surface of the solution. Paraf-
fin oil is well suited to this purpose.

FORMING THE ANODE

The condenser is now recady to be formed.
The forming should be done at a voltage
considerably higher than the D.C. voltage
to which it is to be subjected in service.
The forming voltage should not exceed, or
in fact even approach, the critical value of
the electrolyte.  Any high voltage D.C. sup-
ply such as a motor generator, 220-volt D.C.
house supply or rectified and filtered A.C. may
be used for the forming process which will re-
quire twenty-four hours. During the first
few minutes the D.C. supply apparatus
should be carefully watched for signs of
overheating as the new “condenser” will ac!
as a very heavy load. The power consump-
tion will soon decrease, and after about
fiftcen minutes will become quite small. At
the end of the twenty-four-hour period, the
power consumption is negligible (about .003
amperes for 30 wmf.).

When the anode is formed, the condenser-
is ready for service. Plainly mark the ter-
mmals 4+ and — so that they will never
be accidentally reversed, as such a connec-
tion would instantly destroy the oxide film
which took a day to form. For the same
reason don’t put A C. across the condenser.

THE INDUCTANCE

The construction of a large inductance to
be used in combination with an electrolytic
condenser as a filter system offers no par-
ticular difficulty to the beginner. The hard-
est part 1s the winding of the coils for the
choke. However, with the aid of a winder
or lathe and a little patience, the job is soon
done. The dimensions of a twenty-five henry
choke are given in the table below. Two
sizes are shown, the first being suitable for
a “B” battery eliminator, the second for the
plate supply of two five-watt transmitting
tubes. The winding consists of half the

(Continued on page 840)
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A New Impedance Coupled Audio
Freauency Amplifier

T the present time there are three dis-
Alinct methods used in coupling tubes

for the purpose of audio frequency am-
plification. irst, we have the transformer-
coupled type: second, the impcd:mcc—couplcd
method; and third, the resistance-coupled
type.

Of these the most commonly used has
been the andio frequency amplifier using
transformer coupling. Generally no morc
than two stages of amplification can be used
quccessfully, as distortion is likely to occur
with greater amplification.  But the resist-

By SIDNEY E. FINKELSTEIN, A.M.LR.E.

For uniform audio frequency amplification 0%
coil coupling is recommended.

Waterloo test of many transformers. and
it is surprising to note how high and low
notes are cither partly or entirely sur-
pressed.

THE RESISTANCE-COUPLED TYPE

To overcome the difficulties of transfor-
mer coupling, the resistance-coupled ampli-
fier has been developed to a stage where it
finds favor in the eves of many. However.
the amplification which takes place in a
resistance-coupled amplifier is lower, and,
therefore, in order to accomplish the waork
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wr the whole range of frequencics, choke
The reasons are given in the article hercwith,

I

1t will be noticed from the diagram that the apparatus is so laid out that the leads in the grid
and plate circuits are as short as possible.

ance-coupled amplifier, although it general-
1y employs three stages, can be consummated
in as many as half a dozen. Three stages
of impedance-coupled amplification  have
been used successiully, put resuits were not
commensurate with the increase in the cost
of installation.

An attempt was made, therefore, to per-
fect an amplifier which would be commend-
able from every viewpoint. T.et ms review
the characteristics of the various types of
audio frequency amplifiers.

CHARACTERISTICS OF VARIOUS
AMPLIFIERS

The principle drawback of transformer
coupling is tie fact that the transinvmer
often has a decided peak value at a certain
frequency. In other words, in the trans-
mission of the voice from the broadcast
station and its subsequent detection and awm-
plification in the receiver, the voice, which
may range in frequency from 100 to 2,000
cvcles, may be subject to serious distortion.
True, some transformers have what s
lknown as a flat curve for a small range of
frequencies, and it is this type which is
classed as the superior transformer. It is
obvious, eveu to the uninitiated, that a trans-
former has its limitations and  will give
maximim ontput only at resonant frequency
bands.

The reproduction of band music is the

which a two-stage transformer-coupled am-
plifier is capable of doing, three or four
stages of resistance coupling arc necessary.
The gain is mainly in improved quality of
reproduction. There is onc great drawback,
however, and this is that the current con-
sumption is increased pmportimmtcly. To
burn two extra tubes and to boost the “B”

The bottom view
of the shelf on
which the tube
sockets, resistances
and condensers are
mounted. Notice
the short leads.

battery voltage from 90 to 135 or mwore
means that both A" aud “B” battery cur-
rent will increase and thus increase the ex-
pense of upkeep of the receiver. It is ad-
mitted, however, that when quality is the
main consideration, expense sheuld not de-
ter the experimenter. = Dut why incur more
expense than is necessary to atfain the same
good results?  The choke coil or impedance-
coupled amplifier may be designed to give
as good quality or nearly as good as the
resistance-coupled amplifier.

The choke coil coupled amplifier may be
called an audio frequency amplifier using
auto-transformer  coupling. With nroper
design it is possible to obtain mmiform ami-
plification at all frequencies while the in-
tensity per stage is much greater than can
be obtained with the resistance-coupled am-
plifier.

The low tones of the organ at 25 vibra-
tions per second are amplified as much as
the medium-pitched tones of 580 vibrations
and the high-pitched tones of 15.000 vibri-
tions. Again as much volume with the same
tonal purity can be obtained as with four
stages of resistance coupling.

Where exceptionally loud signals are re-
quired, such as to fill a public’ hall or for
ontdoor work, a fourth stage of amplifi-
cation may readily be added without caus-
ing distortion.

THE LAYOUT

If reference is made to the circuit dia-
gram, it will be noted in what manner the
three-stage amplifier described liere func-
tions.  All plate and grid leads are kept as
short as possible to prevent the possibility
of howling or squealing through undesirable
feed-back due to capacity caupling. At
regards feed-back from excessive magnetic
coupling between successive stages, the con-
dition for self-oscillation is eqtirely aver-
come. because the auto-transformers are
completely shielded and grounded.

Successful operation of this tlevice is not
limited to storage battery tubes, as dry cell
tubes also give excellent resul;s., If it is
desired to use dry cell tubes, a 35-ohm rheo-
stat should replace the 10-dhm rheostat
shown in the circuit diagram The best

operating point will be obtained if approxi-
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ADIO has now arrivel at the stage where receiving sets have

beceme stabilized ta a very high degree.

Inasmuch as there is

contintrous discussion as to various features of sets produced

in the Umited States, Ranio News has taken tlwe initiative 1o present,
month Ly month, a complete picture of the entire set industry.

In presenting the various sets in a directory of this kind, it is

naturally only possible to tauch the high points, and we have there-

fore listed ail outfits under a simple classification that will, we hope,

be of great service to the public, as well as to the trade.

We have

The top view of the
amplifier unit shows
the rheostat, potentio-
meter, the three vac-
uum tube sockets and
the three impedances.
The condensers and re-
sistances are under
the shelf, as shown in
the photograph on the
opposite page.

ui " i

turers, not all have replied.

811

mately 110 volts "B battery and 0 volts

~C” battery are used.

The design of the stopping condensers has
been such as to allow both the very high
and very low notes to be reproduced faith-

fully.

1Tigh values of 0.1 to 1.0 mfd. can

be used, as their values are not critical. The
rate of discharge of the stopping condenser
on the third stage determines the maximum

volume limits,

due to

the fact that the

charged grid of the tube will block the plate

current.

The volume attainable with a 10

mfd. condenser on the third stage is usually

more than sufficient

for

home reception.

The introduction of a lower resistance leak
on the third stage will also increase the
volume limit by discharging the condenser
more rapidly, but this has the effect of re-

ducing the amplification.

If a .002 mfd

condenser is placed between the grid of any
one of the amplifier tubes and the negative
“A”, it will reduce any distortion which

may be present.

However, this is optional,

Sometimes the amplifier may oscillate at
a frequency above audible, and hence give
no evidence of oscillation, excepting in the

(Continited on page 842)

RADIO SET DIRECTORY

attempted in this directory to list every set manufactured in this coun-
try. and although we have written a number of letters to all manufac-

In order to make the directory complete,

all sets manuiactured by any one manufacturer listed have been in-

cluded.

The Directory will be kept up to date, month to month. All manu-
facturers are invited to send monthly corrections as to the various
features of the sets which they produce.

BAKER-SMITH CO,

Inc.,

New Call Building,
San Franeisco, Calif.
Trade Name: Sylfan
Circuit: Tuned radio

frequency
Batteries:
Antenna:

indoor
Loud Speaker: Separate
Controls: Three
List Price: $100.00.

With built-in speak-

er, $130.00.

Storage
Outdoor or

Trade Name: Sylfan
Circuit: Aims:roug Re
generative
Batteries: Storage
Antenna: Outloor or
indoor
Loud Speaker: Separate
List Price: $606.00. With
speaker, $99.00.
- » »
Trade Name: Sylfan
Circuit: Armstrong Re-

generative
Batteries: Storage
Antenna: Outdoor or

indoor

Loud Speaker: Separite

List Price: $80.00. With
speaker, $110.00.
. 5 »

Trade Name: Sylfan

Circuit: A-mstrong Re-
generctive

Batteries: Stcrage

Antenna: Outdoor or
indoor

Loud Speaker: Separate

List Price: $90.00. With

loud speaker, $120.00
DAVID GRIMES.

INC..
1571 B'way, N. Y. C.
Tradz Name: Mono-
tuhe
Circuit: Three
Batteries: Storage or
or drr cell
Antenna: Outdoor
Controls: Two
List Price: 312.50
» » »
Trade Name:
Circuit: Three
Batteries: Storage or
dry cell

Antenna:

Tritube

Owdoor

Loud Speaker:

rase
Controls: Two

List Price: 33I

HARCOURT RADIO

Srpa

COMPANY,

61 Sheibourne St.,
Toronto, Ont., Canada
Trade Name: larco

Crystal Set
Circuit: Crystal
Batteries: Nouc.
Antenna: Outdoor or

indoor, light socket.

e¢te.  Ranpe 25 miles
Controt: One
List Price: $%.00
.
Trade Name: Ilarco-

dyne Five .
Circuit: Tuned radio

frequency
Batteries: Dry cell or

storage
Antenna: Tirdoor or
outdoor

Loud Speaker: Separate
Controls: Three

List Price: $35.00

. " - +
Trade Name: Radioflex
Circuit: Reflex
Batteries: Dry cell nr
storage
Antenna: Onatdoor or

mdoor
Loud Speaker: Separate
Controls: Twa
List Price: £31:.00

H. W. HAEMON &
SONS CO..
418 Poplar St.,
Grove City, Pa.

Trade Name: larmon-
wm IV-A

Circait: One stage
tuned and  regener-
ative radio nequency

Batteries: Dry cell or
storage

Antenna: Oubloor

Loud Speaker- Separate
Controls: Two
List Price:.S?»0.00

» .

T-ade Name: larmon.
s Grand V-C

Circuit: Tuned antenna
and one regenerative
radio frequency stage

Batteries: Dry cell or
storage

Antenna: Outdoor
Loud Speaker: Built-in
Controls: Thiee
List Price: $135.00

L » *
Trade Name: Unitrol

Grand

Circuit: Twa stage

tuned radio freqnency

Batteries: Dry cell or
storage

Antenna: Outdoor
Loud Speaker: Built-in
Controls: Oune
List Price: $175.00

- » »
Trads Name: Unitrol
Circuit: Two stages of

tuned madio frequency
Batteries: Ihy cell or
storage
Antenna: Outdnor
Loud Soeaker: Separate
Control: One
List Price: $150.00

HEARWELL ELEC-
TRIC CO.,

53 Devonshire St.,
Boston. Mass,
Trade WName: Forbes
Short-Wave Receiver

Batteries: Dry cell

Antenna: 2-foot loop, 3
stranls

Loud Speaker: Scparate

Control: One

List Price: $20.00
* - *
Trade Name: Forhes

One-Tube Portable
Circuit: Single-circutt

regencrative
Batteries: Dry  cell,
WNHD-12 tube, 18 v.
“B” B,
Antenna: Locals, with-
sut  aerial but with
grounl

Loud Speaker: Separate
Controls: Two.
List Price: $15.00

» » *

Forbes

Trade Name:
i Re-

I.yric  Crystal

ceiv
Circuit:
Antenna:
List Price:

HUDSON TERMI-
NAL RADIO &
ELEC. CO..

30 Church St.,

Crystal
Outdoor
$5.00

New York City

Trade Name: lludson
Sloped

Circuit: Tuned radio
frequency

Batteries: Storage
Antenna: Outdoor
Loud Speaker: Separate
Controls: Three

List Price: $40.00

» » »

Trade Name: Iudson
Console

Circuit: Tuned radio
irequency

Batteries: Dry cell or
storage

Antenna: Outdoor

Loud Speaker: Built-in
Controls: Three

List Price: $125.00
IRVING RADIO
CORP,,
Columbus, Ohio

Trade Name: Irving
Model No. 42

Circuit: Tuned radio
frequency

Batteries: Storage

Antenna: Indoor or
ontdoor

Loud Speaker: Separate
Controls: Three

List Price: $55.00
» » »
Trade Name: Irving

Model No. 44
Circuit: Tuned radio

frequency
Batteries:
Antenna:

ottdoor
Loud Speaker: Separate
Controls: Three
List Price: $65.00

. 5 0w

Storage
Indoor or

Trade Name:
Model No. 46
Circuit: Tuned radio
frequency
Batteries:
Antenna:
outdoor
Loud Speaker: Built-in
Controls: Three
List Price: $95.00

Irving

Storage
Indoor or

INTERNATIONAL
RADIO CORP.,
145 Pacific Electric

Bldg.,
Los Angeles, Calif,

Trade Name: Rotofor
No.
Circuit: ‘Tuned radio

frequency
Batteries: A and B
Antenna: Outdoor or
indoor
Loud Speaker: Separate
Controls: One
List Price: $110.00

* » 0w

Trade Name:
No.

Circuit: ‘T'uned radio
frequency

Batteries: A and B

Antenna: Qutdoor or
indoor

Loud Speaker: Separate

Controls: One

List Price: $145.00

» - »
Name:

Rotofor

Trade Rotofor
No.

Circuit: Tuned radio
frequency

Batteries: A aud B

Antenna: Outdoor or
indoor

Loud Speaker: Separate

Controls: Oune

List Price: $165.00

»

. .

Trade Name: Rotofor
No. 40

Circuit: Tuned radio
frequency

Batteries: A and B

Antenna: Outdoor or
indoor

Loud Speaker: Separate

Controls: One

List Price: $260.00

. » »

Trade Name: Rotofor
No.

Circuit: Tuned radio
frequency

Batteries:
dry cell

Antenna:
indoor

Loud Speaker: Separate

Controls: One

List Price: $290.00

KELLOGG SWITCH-
BOARD & SUPPLY

co.,
1066 W, Adams St.,
Chicago, IN

Storage or

Outdoor or

Trade Name: Wave
Master (Table Type)

Circuit: Tuned radio
frequency
Batteries: Storage or
dry cell

Antenna: Indoor or
outdoor

Loud Speaker: Separate
Controls: One
List Price: $125.00
» » »
Trade Name: \Wave
Master (Console)

Circuit: Tuned radio
frequency

Batteries: Storage or
dry cell

Antenna: Indoor or
outdoor

Loud Speaker: Bnuilt-in

Controls: One

List Price: $225.00

» * »

Trade Name: Wave
Master (Consolette)
Circuit: ‘Funed radio
frequency
Batteries:
dry cell
Antenna:
outdoor
Loud Speaker:
Controls: One
List Price: $235.00
» » »
Trade Name: Kellogg
R.F.L. Receiver
Circuit: Balanced tuned
radio frequency

Storage or
Indoor or

Built-in

Batteries: Storage or
dry cell

Antenna: Iundoor or
outdoor

Loud Speaker: Separate

Controls: One

List Price: Not estab-
lished.

KENNETH HARK-

NESS RADIO CORP,,

727 Frelinghuysen Ave,
Newark, N. J.

Trade Name: (Kenneth
Harkness) 2-Tube
Reflex

Circuit: Ilarkness Re-
flex

Batteries: Storage pre-
ferred

Antenna: Qutdoor

(Continued on page 858)
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PANCAKE COIL WINDING FORM

Many of the circuits that have been re-
cently published call for coils of the pan-
cake type. To makc these coils to have as
low losses as possible it is desirable to wind

them so there is a minimum of insulation
used.
In the accompanying sketch there is

shown an casily made form that will be
an aid to the coustructor who wishes to
make coils of this type. Two square pieces
of bakelite or hard rubber, having dimen-
sions 4 by 4 by 4 inches, are clamped to-
gether and through the exact center is drilled
a hole large cnough to accommodate a 6/32
machine screw. On the diagonals of the
squares there are made slots as shown.
First there is a hole drilled at cach end of
the place where the slot is to be made. Then
with a fine saw cut away the material he-
tween these two holes and smooth with a
file. These operations are performed while
the two pieces are clamped together.

In one of the pieces there is a hole drilled
34 inch from the intersection of the diag-
onals, about the size of No. 18 wire. This
is to hold the wire tight at the start. Three
washers are nceded to fit the 6/32 machine
screw, two of tlhem being large cnough to
accommodate the head of the screw and the
nut.  The other should be 34-inch in diame-
ter and 1/16 inch thick. This last washer is
the spacer between the two bakelite plates
and is used as the winding center of the
coil,

The wire is first put through the small
hole that was drilled just on the ecdge of.
the 34-inch washer and then the two plates
are clamped together, as shown in the
sketch.  The desired number of turns are
then wound on and fastened by winding the
wire around the central screw. Through
the slots is applied to each side of the coil

2 PIECES
4 BAKELITE

i

4 SLOTS CUT (N BOTH PIECES

J

=— =
FINISH—»/NARROW STRIP OF
COLLODION OR DOPE PAINTED ON

WINDING IN CENTER OF 5SLOTS,

Two pieces of bakelite cut as shown make an
excellent winding form for pancake coils.

a thin coating of collodion or other “dope”
for holding the turns in place. The result
will be a coil that is wound on air and hav-
ing as great an cfficiency as many others
that are much more difficult of construction.
Contributed by HWm. E. Anderson.

INSULATOR MADE FROM TELE.
PHONE RECEIVER CASE

There are doubtless many fans who have
in the junk box a discarded telephone re-
ceiver from their carly days in radio. May-
be they have heen tempted to throw it away,
but refrained hoping that some day ‘it
might come in handy.” Well, here is a
way to utilize it and incidentally save the
price of a stand-off insulator,

Through the hole in the cap of the re-

Radio Wrinkles

ceiver, from which the magnets and coils
have been removed, place a wood screw
large enough to support the rest of the re-
ceiver when it is attached as shown in the
sketch. Between the head of the screw and
the cap is placed a washer. Care must be
taken in screwing the cap to the wall siuce,
if the screw is driven in too tightly, the
cap of the receiver will crack. In the other
end of the receiver, through the hole that

WALL PV

RECEIVER CASE
BRASS BOLT

RECEIVER CAP —k}
SCREW /A2 ¢

A stand-off insulator is very easily made from
a discarded telephone receiver.

is used for the counecting wires, there is
placed a bolt that will fit tightly. This bolt
s fastened with a nut (again exercising
care not to screw the nut ou too tightly)
and on the end of the bolt is placed another
nut for fastening the wire that is to be in-
sulated.

This insulator will be found to be useful
and very efficient to the fan who is over-
hauling the antenna for the coming winter.

Contributed by G. A. Kappel.

ROTOR MOUNTING

One of the most difficult pieces of appa-
ratus to mount so that it will operate
smoothly is the rotor it a coupler. The fol-
lowing method should prove satisfactory to
constructors, as it provides for an even ten-
sion on the bearing, which prevents slipping
or binding.

The parts required for this mounting are
as follows: a knob and pointer, a shait
which is threaded at both ends, a collar to
fit shaft with a set-screw, a strip of insu-
lation about 34 of an inch in width, spacers.
washers, etc. The ordinary tap-switch will
supply most of these parts.

The insulated strip is mounted behind
the panel, as shown in the accompanying
sketch. The stationary coil is mounted on
this strip in any convenient manner and in
its proper relation to the rotor coil. The
knob, pointer and a threaded washer are
fastened to the shaft and the latter thrust
through the panel. The collar is placed on
the shaft against the inner side of the
strip.  On the other side a spring or a piece
of spring metal bent as shown and drilled
to take the shaft, is put in place and a nut

SPACER

«— RUBBER STRIP

| SPRING
COLLAR

This method of mounting al-rotor-cail keeps it
exactly in the desired plane without deviation.
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screwed down until the proper tensiou is
obtained. Another nut holds the rotor firm-
ly on the shaft.

Contributed by John P. Arnold.

HOW TO CONSTRUCT
ON-AIR” COILS

The “wrinkle” herein described will show
you how you can very ezlsily construct a
coil which is practically “wound-on-air,”
but for a few thin supporting strips of a
“skeleton” form. It is a simpfe, cylindrical,
single-layer coil and therefore [the most effi-
cient in design. The trouble with so many
of the “wound-on-air” coils like the basket-
wound, spider-web, Lorenz type, the type
wound on skelcton forms, similar to the
one lherein described, all made with wires
running in straight or “tangent” lines from
rib to rib instead of through the arc of a
circle, is that the turns are bent out of the
true circular shape, thus cutting down the
inductance efficiency, since, al] other things
being equal, more wire is required to obtain
a given inductance value—hende, introducing
more resistance.  Evidently the reason why
the coils wound on skeleton| forms have
their turns run in straight lmes from rib
to rib is because it has heen 3 puzzle as to
how to get the wire bent thgough the re-
quired arc of a circle over thk open spaces
and vet get it drawn up tight hnd in a neat
and presentable manner.,

Choose for your skeleton form a good,
rigid insulation tubing which can he cut
readily and neatly with a saw. Obtain or
prepare a wooden cylinder which will just
fit inside the particular size of tubing you
have chosen, and long enough to project an

“WOUND-

8 RIBS SPACED 60° APART

END TURN 6 RIBS - & SPACES
ANCHORED INSULATION

TUBING

_______

~

N

WOOBEN CYLINDER
= FITTING SNUGLY
SECTION OF TUBING /* INSIDI: OF TUBING
BEING REMOVED

Coils constructed by this method will be per-
fectly cylindrical and wound on minimum of

insulation.

inch or two at cach end. Saw this cylinder
in two longitudinally through the center.
This cut. besides making it possible to drive
a tight fit of the cylinder inside the tubing
by means of small wedges. alsb makes pos-
sible the collapsing of the twlo halves for
easy removal when coil is wdund. Other-
wise the tightness of the winding might
make it next to impossible to wwithdraw the
cylinder. T

Cut your tubing to a length such that end
turns of finished coil can b§ readily an-
chored to the end rims as indicated in the
figure. Carefully mark off and saw out
with a scroll or other small saw the sce-
tions marked a, leaving the skeleton form,
consisting of the six longitudinal ribs 1/8
inch wide to support the win(ﬁings and the
two end rims 1/4-inch wide. The 1/4-inch
rims lend themselves readily to the attach-
ment of mounting brackets, bearing brack-
ets for tickler coil shafts, for binding posts,
etc. A good way to start the saw is to
drill ‘a few holes at suitable |points along
the cutting lines. Be sure to place “match-
ing” marks on each section tad be removed
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and an adjacent rib or rim, as each one will
be wanted back i its right place for wind-
ing.

Anchor your wire through the holes pro-
vided in one of the rims, leaving a few
inchies as a lead. Through the holes in the
other rim you should loop some good strong
string with which to tie down the last turn
of wire temporarily, as you cannot anchor
this wire through the holes until after the
wooden cylinder has heen withdrawn, In-
sert th2 two cylinder halves inside the skele-
ton fo-m and tighten up to a snug fit by
means of the wedges. [I’lace each of the
sawed-out sections back in its place, mak-
ing it stick to the wooden cylinder inside
with a little daub of glue. You are now
ready 10 wind your coil, in cffect, on a good,
solid cylinder instead of on a shell or on
weak, easily broken strips. And vou may
put al! the tension on the wire you want,
winding up your coil as neatly and as
tightly as you like without danger of crush-
ing the supporting ribs. Tie the last turn
securely with the string provided, putting a
kink in the wire to prevent its slipping back
through the knot. Knock out the wedges,
and the two cylinder halves will readily
slide cut, bringing the cut-out sections of
the tubing with them. You now have a
coil “wound-on-air” except for the thin
supporting ribs, each turn being a true cir-
cle.

This system is readily applicable to wvar-
ious requirements. You may put both a
primary and a secondary winding on the
same form, leaving a small space between
the two, or primary, secondary and tickler
also, tor a Rheinartz circuit; or you may
wind the primary on a similar form which
will cither fit inside or outside the second-
ary, or a tickler coil on a similar or solid
form which will rotate inside the secondary
in the usual manner, etc.

Contributed by F. C. Rucehl.

HOME-MADE SERIES-PARALLEL
SWITCH

Procure a burnt-out tube, also two sock-

ets. For these latter may be substituted
“sockettes” recently described in  Ranio
NEws.

The sockets are mounted as usual, in any
convenient position on the panel or experi-
mental table; if sockettes are employed, the

SERIES SOCKET
©P

PLUG

PERMANENT
LEADS

o0
LEADS TO 5-P SWITCH

X+,

A series-parallel switch that can be constructed
from two sockets and a burnt-out tube.

base itself may be used as a drilling tem-
plate to obtain the correct spacing.

The tube and its leads are removed from
the base (heating them will facilitate the
removal by softering the cement), leaving
the legs only. A wooden plug is cut to fit
the top of the base, or the space may be
filled with wax. The connections between
the legs, which should be of Nn. 18 or
larger wire. are now soldered in place, as
indicated in the diagram marked “Plug.”
These connections may lie snug against the
base where the legs enter it, or they may
be made on the interior before plugging the
cavity.

The connections to the series socket are

then made. Referring to the diagram, they
are: 3 to P, and 5 to F. The insertion of
the plug completes the circuit A-1-2-4-3-5-G.

Now the connections to the parallel socket.
Again referring to the diagram, they are:
1to P,3t0F, 5to G, 4tols. The insert-
ing of the plug completes the two circuits,

A-1-3-5-G and 1-2-4-5.
It should be noted that the connections
A-1, 1-2, 5-G are permanent, being the

same In either series or parallel.

This switch will prove acceptable to the
fan who wishes to construct for himself as
many as possible of the components of his
set, as well as solving the problem of an
cmergency need. Variations_of the scheme
will no doubt present themselves to the
experimenter, as adaptable to many switch-
ing combinations.

Contributed by IFernando Steere-Llorens.

ANNULAR COIL CONSTRUCTION
SIMPLIFIED

The method for constructing annular coils
described here is adimnirably adapted, for
several reasons, to the purposes of the ex-
perimenter. The construction is simple and
substantial and it has the advantage that
changes iin windings can be made after com-
pletion just as readily as in the case of solc-
noid coils.

The coil forms are made from cardboard.
Cut two pieces as per Fig. 1 and two as per
Fig. 2. After cutting out the pieces shown
by Fig. 1, crease along lines A and B with
the point of a knife to facilitate bending
and bend them into the shape shown in IFig.
3. Pieces shown by Fig. 2 should also be
creased along the dot-and-dash lines on
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Constructional data for building toroidal coils.

alternate sides and bent into the shape as
shown at Fig. 4. Punch two small holes
in one side of each end of cach form, as
shown at C and D, Fig. 5. These holes
are used to retain the ends of the windings.

Wind 100 turns of No. 24 S.C.C. wire on
each form, starting the winding as shown
by Fig. 5. When winding the second form
make sure that the direction of winding is
the same as in the first one. The primary
winding is wound over the secondary and
separated from it by winding spirally a
narrow piece of empire cloth over the sec-
ondary. The ends of the primary are re-
tained by the same method as the secondary.
The position and number of turns in the
primary is a debatable matter. The writer
obtained very satisfactory results by using
25 turns of No. 26 S,C.C. wire placed near
the filament end, as shown in Fig. 6.
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When both forms are wound, they are
placed back to back (see Fig. 6) and held
together by several turns of string wourd
around the outside circumference. The ends
of the coils are soldered together at E (lig.
6) which makes a continuous winding of
200 turns. When used with a .0005 con-
denser this coil will tune from 212 meters
Sg I5, to 525 meters at 80 on a 100-point
ial.

Contributed by 1Wm. C. Roemer.

HOME-MADE ANTENNA
INSULATOR

In this day and age of low loss receivers
and high selectivity it is nccessary to have
an antenna of very few losses, or the re-
sistance of the antenna will be so high as to
make it impossible to tune the set sharply.

COTTON SOAKED IN
PARAFFIN

A pie-plate and a glass toothbrush holder are
the essential materials for this antenna insulator.

ITow to do this? The antenna must be
constructed of wire that will not corrode
readily, enameled wire being the best. Ilow-
ever, the miost important thing is to have
the best insulation possible. The very best
insulator for the antenna is air, but of
course that is out of the question.

Doubtless, some one will think that be-
cause this insulator was designed for a
transmitting antenna that it will not be
good for the average broadcasting antenna.
It 1s only necessary to remove the aluminum
plate at the end of the insulator and you
will have one of the very best insulators
for a one-wire antenna, The plate is for
use only when the insulator is used on a
cage antenna with a transmitter.

The material that is necessary is as fol-
lows:

Long type toothbrush-lolder with screw-
cap at each end. This can be bought for
about twenty cents.

If the insulator is for transmitting anten-
na use a small aluminum plate. The other
materials are odds and ends and can be
found around the work shop.

Begin by removing the caps at the ends
of the holder. Stuff small pieces of cotion
in each end of the tube. Now it will be
possible to pour in melted paraffin. Just
enough should be poured in to seal the tube.
This will prevent moisture from entering
the tube and thus destroying the insulating
power of the glass. Instead of paraffin,
scaling wax, such as found on the top of
dry cells, was used to seal the ends of the
msulator used at this station. Now eye-
hooks of about the same design as shown
in the sketch and threaded on the end.
should be constructed. When the eye-hook
is attached to the cap it will be found nec-
essary to place a big washer on the inside
of the cap and a smaller one on the outside
of the cap. This will prevent the ventila-
tion holes on the cap from pulling out.
It is a simple matter to place the alumimum
plate at the end of the insulator. When
the plate is used it should always be put
at the end of the insulator which is hooked
to the antenna.

When it is constructed, you will have a
very fine insulator, which takes very little
time to build, has a remarkable pulling
strength and is very cheap.

Contributed by C. H. Peck.
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PHEW! PHEW!
LN In the September, 1923,
& ~b issue of Ravio News an ad-
,_-'l vertisement appears recom-
& 1./%> mending  “a non - spilling,

DU, ODOROUS battery, beauti-

fully polished.”™  Who on
earth cares whether the bat
tery has a nice polish if the
smell isn't so much like a

perfumery counter?
Contributed by
Heister,

' E. V.

WATTA TUBE!

On August 21 the Fresno
(Cal.) Bee ran an dllurtuc-
ment as follows: “30x31]
RADIO TUBES—Goodrich
Made. $1.98." The ques-
tion now hefore the house is
are these tubes 30 inches
high and 3% fat or the
other way around? We are
very sorry that we cannot
give any constants for these
tubes at this writing, but
we do not recommend themn
for portable scts.
Coniributed by O. ..

Jounes,

MUST BE AT PALM BEACH

This from the Daily News,

t New York City: “The radio
! autenna was under BEARDS
AXD A TAN OF TROD-
* ICAL DARKNESS.” Radio

o

writers will please no longer
! refer to the industry as he-
Hing in its mfm(y When
[ anything can raisc a beard
J'md play around tropical
heaches we can't see
baby stuff at all
Contributed by
Iidward Mercer.

this

DEALERS, WATCH YOUR STEP

In the Springficld (Mas-)
Daily Ncws for August 28
there was an advertisement
reading that “We repair, in-
~tal and inspect DEALERS
m Thompsonville.,” We are
glad that someone is waking
up to the fact that you can’t
expeet million-doltar results

i
o

frmn chmp apparatus  and
that “gyp”’ concerns Jmnlu
be given the “go-hy.’
Contributed by
Geo, 5. Allen.
PLAY BALL!

In the September 4 issne
of the Pittsburgh (1’a)
Press was this speeial
“221f.4volt large  size B
BATTER.  Some of the
bozos that we've scen doing
their stuff on some dia-
monds seem to need a whole
gang more volts, They look-
ed to us like dry cells that
had lost the well known
“pep.”

Contribnted by
k. A. Kausler.

CERTAINLY NOT!

In the issuc of September
6 the Decatur [lerald, Dee-
atur, Ill., advises a Imnv-dry
public  to see that “‘the
LEAK-IN is well nmxhlcd
from any part of the house.”

(TASTES wELL

Certainly—you  should not
subject the  people  down-
stairs to the strain of too
great a temptation. nor let
the fact leak out that you
have a permancnt connec:

tion with the neighborhood
hootlegger. .
thuted by J. N

WHOA, NAPOLEON

Tlere's a good one from

v an article in the September

12 issuce of Radio Digest:

“Then with a sharp it and

— brace. cur the 120 VOLTS.

Yes. it is an awful job, I

admit 1. An awful job?

We'll say so. And just sup-

pose it's alternating current.

Gosh, it wonld he as hard to
catch as Paddy's flea!

Coutributed by

Gus . Dionne.

117 ilkinson.

WAIT TILL L CATCH IM
(22JusT W

-—-Radiotics-—-

THERE'S A HITCH SOMEWHERE

The Oregon fournal, Ore.
gon, Wash., for Scptemlur
6 has snmcthing very novel
to offer the radio publie—*a
= aew type SERIAL loop, ln
‘ng displayed in Portland.’

r

Anw SUTCLILL iR
THE DEAD OF THE' NIGHT—
A BLOODCURDLING WHISPER
70 BE_CONTINUED

/

NEXT)
MONTH

= Complete in five parts, we
_ presume, and sold at all
T newsstands, 25¢ the copy in

U. S, A and Canada.
Contributed by

Robert M. IVisuer.

“NOT ALL THE PERFUMES OF ARABY—"

The Chicago Ierald and
Framiner of August 23 re-
marks, with what <eems to
us unue(esnl) hrnlality,

THEY MUST BE
BROADCASTING
FROM THE
GLUE WOQKS

that “it is a very evident
fact that the ultra-audion
receiver stands RANK

among the very best.”” Poor
little innoceut nltra-audion!
Not enough to razz it mild-
Iy, but they must insinuate
that it would properly bear
the trade-name *‘skunk.”
Contributed by Ben C. Shilling.

“BLOW, BLOW, BREATHE AND BLOW-—"

An advertisement in Ra-

SOME 570‘3” Mg pio Nuws for August au-
@’.ﬁﬁﬂ\ _gnouncm that “you ean get
stations 1.000 to 2.000 miles

away with the AIR of the
Super-Booster.”™  All we got
to say is if you can do this
with the “air” of the super-
booster, it must have one
awful strong breath., Does
it work on “‘hootleg’ tubes?
Contributed by

Porfirio T. Regalado.

" wenom

mnme

F you happen to see any humorous mis-
I prints in the press we shall be glad to

have you clip them out and send to us.
No RADIOTIC will be accepted unless the
printed original glvmg the name of the news-
paper or magazine is submitted. We will pay
$1.00 for each RADIOTIC accepted and
. printed here. A few humorous lines from
¢ each correspondent should accompany each
¢ RADIOTIC. The most humorous ones will
be printed. Address all RADIOTICS to

Editor RADTYOTIC DEPARTMENT,
c¢/o Radio News.

e

UL i

A BOON TO NEWLYWEDS

The Newe York Iferald-

You ssz rngss TwWO se75] Tribune of September 6,
A_I.IKEé-r_ | quoting from the Crosic)

ONE: | Radio Heekly, says: “Con

cealed WRITING. .. makes

radio reccivers, . .the finest

pieces of furniture.” A,
no necd now ta worry about
houscfurnishing.  Just ex-
pose the concealed writing
—a few magic passes and
presto—the  needed article

is at hand.
Contributed by Ed Meyer.

HE'S ALL WET!
Sun Radio

An ad in the

Section for September 12 (THE WORLD 1S GOInC
makes refcrence to “DRY |TO THE DEUCE . — i
Fan” Sets, But the disap- [EVEN IN THE BATTERY,

the ad 'NERES JUICE
that the

pointed  reader of
complains  to us
Day-Fan people claim they
have no set for a dry fan—
in faet, that they have noth-
ing at all to offer any dry
fan.  Well. Fred, whadyuh
expeet?
Contributed by Ired Roth,

OH, DOCTOR!

In reply to a question as
(n which s the better tuhe
for a certain sct. we find in
Popular Radio for Octohe
the helpful information that
“as DOCTORS the two are
about cqual.”  This sounds
to us like “damned by faint
praise.”” :lhhmmh on second
thought, we imagine they
might make good tube-ercu-

& losis speeialists,
Couh:but(‘d by
Levoy D. Bullion.

NOTHING WRONG - LETS |

OPERAMK'_JElABSOLUTELY |
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PIPE THIS ONE!

> In the Greensbirg Morn-
ing Reviewe for September
19 appears an ad of a re-
markable radio set “‘equip-
ped with a FIVE-TURLE
loud spcaker.” In the mad
race for volume, this tive-
tube speaker should run a
close second ta the well-
known pipe orgau.
Contributed by
L. R. Colbert.

~ —_

CRIME ON THE INCREASE!

The Security Electric ¥ i [PINCHED?
Company of St. ? L_"

announces in its catalogue [.f

“RAIDED  aerial  wire.”

Now we know what became

Louis. Ma.,

of all those aerials we so
trustfully erected on our
apartment house roof!

Contributed by
James . Gilfoy.

SOME BABY!

An advertisement in

the
New York Sun for Septem-
1 ber § offers the radio fan

AN"THE
RADIOGRE
SAID - WHOOO0. " DDLE Switch.” We
1 can’t guite deckle whether
this is special size switch
for use with the now
famous “Bal))nd)'nc" re-
ceiver or whether it's only
to tune in (l'm#e numbers.
(‘owfnhuh‘d by
. T. Erickson.

BEAUTY HINTS

advertisement  in
Mechanics for Oc-
tober announces "long-
W AVED transformers.”
We have he'lrd of perma-
ncnll\ waved “transforma-
tons’ for ladies, but never
for radio sets. Still, who
can say that even a
“super” wouldn’'t 1 oo k
prettier with  nice long

“coils'"? A/ o
Contributed by se——
Joseph Y. Jecanes.

An
Popular

TO ELIMINATE FEED- BAL

The St W (Minn))
Daily News carﬁ-us an ar-
ticle on a new [rimes cir-
cuit, part of which reads:
“The aundio tfansformers
also should he ', . of
low RATION" —These
transformers  should he
great  staff to  use  with
some  of the raulti-tubers,
so they wouldn't eat up so
many “‘currents.”

Countributed by
Ldugird Drezes,

[NOW LISSEN - —
DON'T HOG ALL THEM
CURRENTS ! | ¢

tinue, “will accommodate the,

AT LAST—A USEFUL PEST
The DBoston Advertiser
<
,
grid coil.”  \Weo¢ have all
heard of DX hounds and

for Sunday. July 19, ad-
single-cireuit pests, but this /

vises the radio fan that the
best way of locating the
coils is by means of four
binding it “Two of

seems to he a4 new Species me “-

of insect They must look

cute, sitting up on the cdge of the panel,
the coils. And so accommmlating. too?

these they con-
holding
Coutributed by Ray I.. Gale.

ARE THEY “STRINGING” US?

The June 28 igsue of the
Carrier Iace alt lLake
City) offers to its readers
v through its advestising de-
partinent a  complimentary
copy of a Western radio
magazine which, *is full of
the finest kind of radio
ROPE.”  We wegnder why
the magazine needs all this
rope—perhaps it's to help
“throw the bull,’”
Contributed by
P.IN. James.
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" STANDARD HOOK-UP!

~

I ‘! VERY month we present here standard hook-ups which the Editors have tried out and which are kn

marks on the left-hand margin and can be cut from the magazine and kept for further reference.

of 5c per sheet to pay for mailing charges.

RADIO NEWS has also prepared a handsome | |
prepaid on receipt of 20c. In time there will be enough sheets to make a good-sized volume containing all important hook-ups.

own to give excellent results. This leaf has perforatian
These sheets can also be procured from us at the cost

heavy cardboard binder into which these sheets may be fastened. This binder will be sent to any address,

index will be published enumerating and classifying the various hook-ups.

Every year an alphabetical

" s

Handy Reference Data for the Experimenter

THE WHEATSTONE BRIDGE

Circuit No. 130. Although this is not
a direct radio circuit, yet to the experimenter
who builds his own coils it is one of the
most cssential circuits known. Too many
times the set constructor uses coils in some
hook-up that have too high a resistance and
finds it difficult where to place the blame
when the set refuses to function as it should.
The use of a Wheatstone DBridge to ascer-
tain the resistance of coils should be a great
aid.

U

The schematic diagram of a Wheatstone
Bridge for the measurement of resistances
should be familiar to every radio constructor.

There are very few parts needed for
such a bridge and they are comparatively
simple to make—several lengths ol '4-inch
brass rod, used for connecting the parts of
the bridge, about four feet of No. 18 Ger-
man silver wire, a meter stick, dry cells

3ATTERY

1111 }of

BRASS ROD_

S
a- " @ Ri =

R, i 5 i Ry

RESISTANCE wWIRE I

R i3 the unknown resistance; R1 a known

resistance, and R2 and R3 are the ratio arms.

Brass rod is used to reduce resistance in the
connections.

for supplying the necessary current, and a
galvanometer.  This last instrument may
be made at home by following the instruc-
tions given on page 320 of the September
issue of Ranio Nows,

The German silver wire is tightly
stretcied along  the meter stick, after the
latter has been fastened to a suitable board
on which the apparatus may be mounted.
The other connections are made as shown
in the diagram. The point, ¢, should be
in the center of the rod connecting R and
R1 aud a suitable slider should be provided
for the silver wire so that the point of
contact may be exactly determined.

The theory of the Wheatstone Bridge is
relatively simple. The voltage between the
points a and b is the same over the path
acb as abd. For any point, such as ¢, on
the line acb there is some point, such as d,
on the line abd at the same potential. That
is, if we have an unknown resistance be-

tween a and ¢ and a known resistance
somewhere ncar the same value between ¢
and b, we can connect a galvanometer at
¢ and with the other terminal ¢xplore along
the continuous resistance abd until we find
a point where the galvanometer, G, shows no
deflection. Then R is 1o Rl as R2 is to
R3, or

RIxR2
3= —————
R K3

where R is the unknown resistance, R1 the
known resistance and R2 and R3 the ratio
obtained from the slide wire. The resistance
R1 may be a calibrated resistance box, or
the experimenter may counstruct several non-
inductive coils of different resistances, say
S, 10, 50, 100, 500 and 1000 ohms. These
may be made of so-called resistance wire,
the temperature coefficient of which is ex-
tremely small.

SUPER-REGENERATIVE CIRCUIT

Circuit No. 131. A very interesting
super-regenerative circuit is shown in l7ig.
131, in that there is but one tuning control
and the sct will operate very well on a loop
antenna. The inductances L1 and L2 are
the two windings of an ordinary variocoup-
ler with the sccondary rewound with 100
turns. Coil 1.3 is a 1250-turn honeycomb
and 14 is a 1500-turn coil of the same type.
These coils are mounted on a regular dou-
ble coil variable mounting. The fixed con-
denser C2 has a capacity of .005 mf. and
C3, .004 mi. These condensers are shunted
across .3 and 1.4 respectively. The vari-
able condenser, C1, has a capacity of .0005
mf (23 plates). C4 has a capacity of .003
mf and C5 of .001 mf. The “C” battery
in the grid circuit of the sccond tube may
require a greater voltage than is ordinar-
ily used. perhaps as much as 15 or 20 volts.
The two “B” batterics should have at least
90 volts for best results. K1 and K2 are
1200-ohm resistances and K3 is an iron-core
choke coil of .1 henry. The loop antenna
that is best suited to this receiver is one
having 12 turns that are tapped and wound
on a frame 3 feet square.

Tuning is a little difficult at first but once
the set is in a stable condition the only

Sk

controls to be moved are the condenser
across the loop and the taps of the prima-y
of the coupler. For tuning in a station,
couple the coils L3 and L4 as closely as
possible, then vary the condenser across tie
loop and the switch levers until music is
heard. Very good results were obtained
using but seven turns of the loop. On local
stations  reception is  sometimes  sirong
enough to operate a loud speaker, without
the use of any antenna whatsoever,

il
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The parts for the Kaufman circuit, with the

exception of the "active 20" coil, can be easily

obtained and the circuit is an interesting one
from an experimental viewpoint.

THE KAUFMAN CIRCUIT

Circuit No. 132. Many interesting fea-
tures have been embodied in this hook-up,
which is one that should appeal to the
builder. The parts needed for this circuit,
with the exception of the inductance, L3, can
be found around the experimenter’s work-
beneh.  The inductances, L1 and L2, are
the primary and secondary of the ordinary
variocoupler. R1 is a grid leak of 1 meg-
ohm, which may or may not be variable.
C1 is an 001 mf. (43-plate) variable con-
denser. C2 is a fixed condenser having a

capacity of 00025 mf. and C3, while it is
shown as a variable ¢ondenser, may func-
tion satisfactorily as a .00005 mf. fixed con-
R2 is a variable grid leak and is
The greater part of

denser.
more or less critical.

L
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The super-regenerative circuit shown above has but one tuning control. A tapped loop antenna
gives excellent results.



the tuning is done witlt the 43-plate con-
denser, Cl.

The inductance, L3, which the designer of
the circuit has named “the active twenty
coil,” is wound on a tube that is 4 inches
in diameter. The coil consists of 80 turns of
No. 22 D. C. C. wire, the last twenty turns
of which are tapped and led to the usual
switch points.  As this will require almost
the entire space of the circle in the mount-
ing to accommodate the twenty taps, it is
suggested that a switch lever of at least
14 inches in length he used, as this will
not crowd the contact points too closely., The
taps are taken from the lower end of the
coil, the starting eud of the coil being con-
nected to the plate of the tube, and the last
tap of the switch connected to the .00005
mf. condenser. If these connections are
reversed the set will not function at all, so
they should be carefully made.

THE DOUBLE COUPLER FEED-

BACK CIRCUIT

‘Circuit No. 133. \While a regenerative
circuit may be readily obtained by insert-
ing a variometer in the plate circuit, it is
not so simple a task to obtain a tickler feed-
back with ordinary apparatus on the mar-
ket unless honeycomb coils are used. There
are, of course. couplers with fixed tickler
windings. With ordinary apparatus, how-
ever, the double coupler feed-back circuit
is easily arranged, the objections to single-
circuit action are overcome, and there is
complete tuning in every circuit and any
desired degree of coupling between them.

O~
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The use of two variocouplers makes this cir-

cuit very selective, because of the extremely

fine control of the amount of inductance that
can be introduced into the circuit.

As commonly employed, the primary
switches of one coupler are connected to the
antenna and ground as usual. The second-
ary of this coupler, however, is connected
to the ends of the primary winding of the
second coupler. The switch points of the
second coupler go to grid and filament like
the usual secondary connections. The sec-
ondary terminals of the second coupler are
connected to the plate circuit.

The wave-length of the primary circuit is
adjusted by the switch points on the first

coupler. aided by the condenser in the
ground circuit. This variable condenser

should have a capacity of .0005 mf. (23
plates). The coupling between the primary
and secondary is adjusted by rotating the
rotor of the first variocoupler. The scc-
ondary circnit is tuned by the switch points
on the second coupler and the coupling be-
tween the secondary circuit and the plate
circuit tickler is adjusted by the rotor of
this coupler. The secondary of the second
coupler acts as the plate tickler coil.

This circuit should be very selective and
give a little better than the average set's
results.

REFLEX CIRCUIT USING HOUSE
CURRENT FOR LIGHTING
FILAMENTS

Circuit No. 134, One of the greatest
drawbacks that experimenters have experi-
enced with receivers using more than two
r three vacuum tubes, is the use of a stor-
age battery. However, if the power for
lighting the filaments of the tubes is taken
from the 110-volt house-lighting circuit,
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there is again an objection, 7. e., the 60-
cycle hum. This lunn is for the most part
annoying only when the filament of the de-
tector tube is lighted from the house cur-
rent, in amplifying tubes the hum being
more or less unnoticeable.

In the circuit shown in Fig. 134 the fila-
ments of the amplifying tubes are supplied
with current from the house-lighting cir-
cuit. The step-down transformer, used to
reduce the 110-volt current to 6 volts, is the
ordinary bell-ringing type. Across the sec-
ondary of this transformer is shunted a
600-ohm resistance with a center tap, or a
potentiometer of the same resistance may be
used with the movable arm going to the
“C” battery of 4V volts.  As mentioned
above, the filament of the detector tube, if
supplied with current from a D.C. source,
gives better results than with stepped down
A.C, so in this case a dry cell tube of the
WDI1 type is employed, which has its own
“A" and “B” batteries. The radio and
audio frequency transformers that are used
throughout the receiver may be of any
standard make. The inductances that cou-
ple the antenna circuit to the rest of the set
may be a 50-turn coil wound on a 3-inch
tube, over which may be wound the pri-
mary of 10 turns, both coils being wound
with No. 18 bell wire.

The best tubes to use in the amplifying
stages are those of the UV201-A or C301-A
type. If it is desired to use a loop antenna
with this cirenit, this may be done by con-
necting the terminals of the loop directly
across the .0005 mi. variable condenser and
omitting the coupler inductances. The 600-
ohm potentiometer that is conuected across
the filament of the last audio frequency
amplifier tube gives the grid of that tube
the proper bias.

If it is so desired a crystal detector may
be used instead of a tube detector and its
batteries. The connections for this type of
detector are the same as those of any reflex
circuit when a storage battery is used to
supply the current for the filaments.

The rectifying properties of a crystal de-
tector are excellent, and if emploved in the
circuit as suggested above, the use of a dry
cell battery and extra “B” battery is thus
climinated. However, the experimenter must
decide for himself whether the disadvantages
of a crystal detector, such as the searching
for sensitive points, etc., will overcome the
extra trouble of wiring the set for the extra
batteries if a vacuum tube detector is em-
ployed. Of course, the use of a tube detector
will mean reception of a more consistent type.

A NON-RADIATING ONE-TUBE
REGENERATOR

Circuit No. 135. Fans who still swear
by the old-time one-tube regenerative circuit
and who are sworn at by their neighbors
because of the squeals that are radiated, will
be interested in this circuit, shown in Fig.

135. TFor volume and distance there are
few hook-ups of one tube that can compare
with the well-known ultra-audion. The cir-
cuit shown in the accompany.ng figure is
one that should prove satisfactory to the
most critical fan.

The inductances I.1 and L2 are the pri-
mary and secondary of an ordinary vario-
coupler. However, it should be noticed that
the secondary is shunted only by a fixed
condenser, C2, having a capacity of .001 mf.
and is not connected to the rest of the cir-
cuit except inductively through the induct-
ance L.1. The variable condemser, Cl, has
a capacity of .0005 mi. (23 plates) and is
connected between the ground and the posi-
tive side of the “A” battery, with the rotor
plates on the ground side. The condenser,
C3, has a capacity of .00023 mf. and is shunt-
ed by a variable grid leak. The inductance,
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The variation of the ultra-audion dircuit shown

above will prove to be popular with one’s
neighbors, as it will not retadiate,

L1, should have at least 60 tutns; in order
that the necessary broadcast wave-length
band may be covered.

The best point of operation ok a circuit of
this sort is just before the éircuit spills
over into an oscillating condition. There-
fore, when the circuit has been comnected,
tune in a station and then adjust the rotor
of the coupler, L2, so that the set is just
at the point of oscillation and allow the ro-
tor to remain in that position. This means
that it is unnecessary to have a control for
the rotor on the outside of tle panel, the
only controls being the tapped Primary and
the condenser, CI. |

This type of circuit approaches very near
to the one control for tuning a' receiver. as
there is only the variable condenser to adjust
and the taps of the primary inductance. L.1.

The greatest trouble with the ultra-au-
dion receiving circuit has been fhe fact that
it was extremely difficult to cdntrol in re-
spect to oscillating. It has been necessary to
have the circuit in this state in order to tune-
in a station and therefore the aperator, un-
less he was very careful in controlling the
amount of current supplied to the filament,
was in most cases considered the neighbor-
hood pest. However. this circuit will elim-
inate this diffculty.
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The use of the 110-volt house-lighting current for the current supply of the vacuum tubes is well
worked out in this reflex circuit. The detector tube filament is supplied by a separate “A™ battery.
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(1,544,746, J. H. Hammond. Jr. Original filed
August 10, 1916; issued July 7, 1925.)
+ Method and ;apparatus- for "controlling wateér

craft from aircraft, wherc the water craft is pro:
vided with steering means and a radio receiving
apparatus which is arranged to control the steer-

ing teans. A directional loop is arranged aboard
the water craft so that signals may be reccived
from a radio transmitter abcard an aireraft di-
rectly over the loop for coutrolling the steering
mechanism aboard the water craft,

(1,549,737, E. F. W. Alexanderson, Filed Septem-
ber 15, 1919 ; issued August 18, 1925. Assigned
to General Electric Company.)

Signaling system for radio reception where a
detector is provided which consists of a resistance
device which may be included in the receiving
circuit. The current through this device substan-
tially follows Olm’s law and is, therefore, dirvectly
proportional to the impressed voltage, The neces-
sary asymmetry of the device for securing the re-
quired rectifying effect is sccured by periodically

varying the value of this resistance by means of
a suitable modifying force which is controllable
at the will of the operator at the receiving sta-
tion. The value of the resistance is controlled or
varied in snch a way that it is made comparative-
ly small during desired periods and is made ex-
ceedingly large during other periods. This pcermits
the flow of an appreciable current in the receiv-
ing circuit during desired portions of the impressed
signaling wave and canses the practical suppres-
ston of the cur-ent in the receiving circuit during
other portions of the signaling wave, ~

(1,548,757, J. Scott Taggart. Filed November 30,

1920; issued  August 4, 1925, Assigned to
(Comme:cial ¢able Company.) .
Lllectron discharge device which includes a

[ ="

By JOHN B. BRADY*

cathode and two anodes. A cathode is provided
and the circuits arranged so that clectrons flow
to both of the anodes. The cirenit is such that
the potential of one of the anodes may be varied
with respect to the cathode and the flow of .elec-
trons to the anode may be increasingly diverted
to the other anodes as the potential of the first-
named anode is increased. The tube may be used
as an amplifier and is termed in the specification
“'a negatron.”

(1,547,684, H. C. Rentschler.
1923 issued July 28, 1925,
inghouse Lamp Company.)
Oscillation generator and joint operation there-

of where oscillation generators of the arc type

are emploved in association with a transmitting
antenna system.  The arcs are enclosed in vessels

Filed August 17,
Assigned to West-

which contain a pool of mercury. The vessels
are tilted in order to start the arcs, thereby bridg-
ing the distance between the arc clectrodes with
the mercury, and while in this position the power
is impressed across the electrodes and then the
vessels tilted in upright position for setting up
a sustained are.

(1,545,639, S. Cohen. Filed July 11, 1922; issued
July 14, 1925, Assigned to Grace A. Barrom,
New York.)

Vacuum tube mounting, in which the electron
tube is carried upon a movable structure by
which the tube may be normally disposed within
a cabinet and withdrawn to permit removal or

Yz

reinsertion of a tube in the socket member. The
socket member is guided by rods on oppouite
sides thercof, enabling it to be readily moved to
a point adjacent to the front of the panel or re-
turncd to a position behind the panel when the
tube is to be inserted or removed l’rom the socket.

(1,550,682, H. M. Dowsett. Filed Scptember 23,
1922; issued August 25, 1925. Assigned to
Radio Corporation of America.)

Arc generator of electric oscillations where two
arcs are operated in parallel with minimum inter-

*Patent Attorney, Ouray Building, Washington, D. C.

arc current circulating between the arcs for af-
fording the maximum output current in the an-
tenna system. The inter-arc circuit is provided
with condeusers of large capacity as compared

7

with the output circuit. The output of each arc
is fcgl mto‘the antenna system with substantially
no circulating current in the inter-arc circuit,

(1,546,639, (. L, Farrand.
issued July 21, 1925,  Assigned one-third to
Cornelius C. Ehret, Philadelphia.)

Method of and apparatus for the reception of
radio signals by impressing the received signaling
energy upon the anode-cathode circuit of a ther-

Filed May 14, 1919;

HIl

mionic impedance. The impedance is independently
varied by varying an electrostatic field at pre-
determined frequency different from the incoming
signaling frequency whereby the signaling current
may be translated into intelligible sounds.

(1,546,781, C. I.. Farrand. Filed October 13, 1919;
issued July 21, 1925, Assigned one-third to
Cornelius ). Khret, Philadelphia.)

Mecthod of and apparatus for the rcception of
radio signals transmitted by undamped waves

where the received signaling energy is impressed
operation of

thermionic  detector, the

upon a
/]
L}

=
|
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which is periodically varied by means of a ther-
mionic impedance which varies in magnitude
periodically at a frequency above audibility, The
received signaling current as modified by the im-
pedance variation is translated into intelligible
signals,
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Correspondence from Readers

PHANTOM RECEPTION MYSTIFYS

f:ditor, Rabio NEws:

In September, [ clipped an article
out of one of our daily papers, which [
think should be of interest to Rabio NEws'
readers.

RayMoxp B. GRONTKOWSKI,
34 N. Broad Street,
West Hazleton, Pa.
COATESVILLE, Pa. (UP.). — A

“phantom” radio set which nightly de-

livers broadcast programs of London

and Paris tp the Reading Railroad sta-
tion agent at Brandymore, near here,
for the trouble of raising his telephone
receiver from the hook, is puzzling radio
and telephone engineers.

The f{reak receiver consists solely of

a five-mile stretch of telephone wire,
used as a dispatch line. So far as can
be discovered, no equipment beyond the
ordinary desk telephone is present. Bell
telephone engineers are conducting an
investigation, in an effort to discover
what radio principles are involved in
the novel “DX"” hook-up. It has
brought in the most distant  sta-
tions, Ixsteners claim, for two years.

A SUGGESTION FROM JAPAN

FEditor, Ravpio NEws:

The regulation of our government regard-
ing radio broadcasting and receiving is as
follows:

Both in radio broadcastmg and radio re-
ceiving, a wave-length of less than 400 me-
ters must be used. Permission is given only
for the use of radio receivers that do not
cause oscillation and radiation. At present,
radio broadcasting is operating at the Tokyo
station (JOAK) with a wave-length of 375
meters, at the Nagoya station (JOCK) 360

meters, and at the Osaka station (JOBK)
385 meters. ) ) )
Under the circumsiances, if American

manufacturers will send receiving sets with
the aforesaid qualifications, we firmly be-
licve that your radio receivers will find
much favor with our radio amateurs.

Our house particularly desires catalogs,
circulars and other advertising literature
from reliable American manufacturers with
a view to importing standard radio receiv-
crs, accessories and parts.

Takesur S. Yamanmoro, Importer,
548-9 Oka Ilirakatacho,
Osaka-fu, Japan.

FROM AN INTERFLEX BUILDER

Fditor, Ranpio NEws:

In building the Interflex-4, I have had
wonderful results; the volume is very good
and also the tone quality, I get better re-
sults with a variocoupler instead of a coil,
but it makes one¢ more dial.

I can get stations as far as Iowa and
Nebraska with Pittsburgh and Cleveland
and WGY going full blast.

A few stations that I have had: WCAE,
WGY, WEBH, WLW, WHT & WIIAS,
KDKA. WEAF, WREO, WOC, KYW,
WOAW, WSB, Fort Worth, WCRBD,
WIZ, WQJ. WCX. WOK, WENR,
WHBP, KMA, WTAM, WSMB, WOR,
WRC, KLDF, WBDM and WJAS.

IrA GRITFFEN,
203 Diamond Street,
Titusville, Pa.

A COMPLIMENT

Iditor, Ranio NEws:
I am writing this letter to vou because I
helieve in giving credit where credit is due.
Speaking pugilistically, your publication
has a knockout wallop, and I, as well as
many others, rank it the best in the radio
publication ficld today,

One ot the reasons of Ranio News’ pop-
ularity probably lies in the fact that while
most of the present-day radio publications
have difficulty in keeping pace with the
times, yours actually points the way, as it
were, containing time and again the most
remarkably accurate {orecasts of the {u-
ture trend of radio developments.

This is particularly true of Mr, Hugo
Gernsback’s lucid editorial and introductory
articles.

The “Life and Work of Lee DeForest,”
and “The Inventions of Reginald A. Fessen-
den” are real contributions to present-day
radio literature, and the remarkably clear,
straight to the point, and always instructive
articles by Mr. Sylvan Harris would be a
credit to any radio publication, bar none.
I want to thank you for the “Parlor Magic”
articles. It is articles of this nature that
most often start the aspiring radio “en-
gineer” on the road of serious investigation.
In our age of simplification the certain man-
ipulations that are necessary for the con-
trol of certain complex actions are simpli-
fied to an extent where there remains noth-
ing to call attention to the really remark-
able phenomena that take place. It is the
unusual, the unexpected, the mysterious, the
apparently magical that will usually call the
necessary attention and create the proper
mood for the intelligent examination of
phenomena which we ordinarily take for
granted. Such articles increase the enter-
tainment value of radio in the home, show
a new way for wholesome recreation and
promote radio popularity to the fullest
extent.

I want to take this opportunity to ex-
press my sincere admiration and appreciation
of the splendid and really worth-while radio
publication—R Apio NEws.

Boris S. Narmark, M AATE.,
Radio Fditor,
The Nowoye Russkove ?In"n
(New York Russian Daily.)

ANNOUNCERS NOTE
Editor, Rapio NEws:

Notwithstanding the publicity that has
been given to the subject, and the remedies
for correction which have heen suggested
by the contributors to this and various othe:
radio publications, the question of more
distinct enunciation on the part of the radio
broadcast announcers is still an important,
although distasteful, subject to the thou-
sands of radio listeners.

It is bad enough, after listening for ten
to twenty minutes to poor and indifferent
programs to have “a fade” just as the iden-
tity of the station is about to be made
known, but to the “DX bug,” there can be
no more exasperating action on the part of
an announcer after waiting patiently for him
to give his call than to hear a W or K and
then a mumble.

Either the station announcers, who neg-
lect to keep their listeners informed of their
identity by frequent and clear repetition of
their call letters, do not care to cater to
the “on and off” audience or they are
merely careless and neglectful. As the pri-
mary reason for the expenditure of the
money put forth by the station owners is
for advertisement, and as the “DX hound”
is by far the more important class to give
widespread publicity to a station. the latter
reason for the announcers’ shortcomings is
helieved to be the reason that they pay
so little attention to the subject.

A few nights ago. I picked up a station
that was broadcasting what appeared to be
an old-fashioned square dance. When I
tuned in a figure was heing called by the
master of ceremonies. Between the figures
the announcer addressed his audience
through the “mike,” but although I listened

for figure after figure with the hope that
during the next intermission he would make
his identity known, not once did he give the
location of his station, and after trying to
check his location from the dial readings
by means of the out-of-town programs pub-
lished by the newspapers, and being unable
positively to associate the wave-length with
any of the printed programs, I gave up in
disgust and went hunting for more thought-
ful announcers. But it meant thirty-five
precious minutes wasted.

A little later, WMBF was picked from
the air, and it is a pleasure to listen in to
the quality of the service given by the Miami
announcer. His enunciation is slow, clear
and distinct, and he makes his identity
known so frequently and vet so pleasantly
that the merest tyro at broadcasting tech-
nique cannot fail to know, with but a short
delay, where the program is being delivered.

And now for the remedy and method for
correction. Impress upon the announcers the
importance of giving their call letters fre-
quently and slowly. Not ence during their
announcement between numbers on their
program, but at the beginning, the end and
in the middle—the number of times depend-
ing on the length of their speech. It this
is done it will often enable the listener to
recognize the station, even though “a fade”
comes when the announcer begins to talk
(which in my case, at least, seems invariably
to be the case). Let our editor also suggest
that each station adopt a slogan, similar to
the plan used at Miami, “Wonderful Miami
Beach, Florida,” or at Atlantic City by
WPG, 1. ¢, The World’s Plavground, etc.,
or at least, a phrase like “The Voice from
the South,” used by WSB at Atlanta or
“Willie, Tommie, Annie and Sammie,” used
by the WTAS station at Elgin, Til.

Avsert . CooLEy,
3700 VWoodland Ave.,
Philadelphia, Pa.

AN INTERFLEX RECORD
Editor, Ravio NEws:

The following 18 stations were picked up
in one hour, 8.10 to 9.10, September 2, 1925,
on the Interflex, using the diagram in
Ranio NEws, 250- to 700-meter transformer,
and Vreco 199 tubes:

1 KFNF, 261, Shenandoah.
2 KAKX

3 WFAA, Dallas
4 WHB, Kansas City
5 KOA, 3224, Denver
6 KIFAB, 340.8, Lincoln
7 WDAF, 3656, Kansas City
8 KOIIL., Cedar Rapids
9 Bristow, Okla.

10 Hastings, Neb.

11 WCCO, 416.4, Minneapolis

12 WTAS, Elgin

13 WBBN, 226, Chicago

14 WW]J, Detroit

15 WSMB, 319, New Orleans

16 WLS, 344.6, Chicago

17 Council Bluffs, Iowa, signing off
18 WAV, Cincinnati, Ohia.

Can you beat this with anything as simple
as this tuner?

I might add that I have new “A” batter-
ies but “B” is only 75 volts, and has pulled
a 3-tube regenerative set for six months.
Volume is lieavy enough to(gpull loud speak-
er. I am more than satisfied. Give us some
more dope on a set similar to this one, cov-
ering 35 to 260 meters. Could 1 build one
like this with special transformer? Thanks to
the editor and Ranto NEws,

ErLLieT CARRIGER,
Wakarusa, Kansas,
(12 miles south of Topeka).

P. S. Picked up three Chicago stations
more while writing—21 stations in one hour
and fifteen minutes.
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does not matter whether or not they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an inde-

RADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for test. It

pendent organization. with the improvement of radio apparatus as its aim.

If, after being tested, the instruments submit-

ted prove to be built according to modern radio engineering practice, they will each be awarded a certificate of merit, and a “write-
up”’ such as those given below will appear in this department of RADIO NEWS, If the apparatus does not pass the Laboratory

tests, it will be returned to the manufacturers with suggestions for improvements.

No “write-ups” sent by manufacturers are

published on these pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and

electrical construction is described.

Inasmuch as the service of the RADIO NEWS LABORATORIES is free to all manufac-

turers whether they are advertisers or not, it is necessary that all goods to be tested be forwarded prepaid, otherwise they can-

not be accepted by the Laboratories.

as heretofore, free of charge.

Apparatus ready for the market or already on the market will be tested for manufacturers,
Apparatus in process of development will be tested at a charge of $2.00 per hour required to do

the work. The Laboratories will be glad to furnish readers with technical information available on all material listed here on

receipt of a stamped envelope.

The Laboratories can furnish resistances of the various instruments, amplification curves of

transformers, losses in condensers, etc.,, and other technical information. Address all communications ard all parcels to RADIO
NEWS LABORATORIES, 53 Park Place, New York City.

TESTER AND REVIVER

The instrument shown in the illus-
tration was submitted to the Rapro
News Laporatories for test by Kier-
niff and Ravenscroft, 163) South f.os
Angeles S$t.,  Los Angeles, Calif.
This tester and reviver is designed

for the purpose of testing and reviv-
ing tubes. There are four sockets
for reviving the tubes and oue sock-
et for testing. Tt is woil assembled
m a cabinet i1 portable form.
AWARDED THE RADIO NEWS
LARBORATORIES CERTIFICATE
OF MERIT NO. 962

VARIABLE RESISTOR

The resistor shown in the illus-
tration was submitted to the Rapto
Nkews T.anoratories for test by the
American Apparatus Co., Richmond,

Ind. This resistor has a large vari-
abte range and can be uscd satisfac-
torily in resistance coupled amplifiers,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 100).

CROSLEY RADIO SCT
‘This radio set was submitted to
the Rapro News Laporatories for
test by the Crosley Radio Corp.. Cin-
cinnati, Ohio. Tt is a two-tube re-
generative receiver with  variable
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tickler and tuning condenser. It
operates satisfactorily over the broad-
cast band of wave-lengths with re-
spect to  sensitivity and  sclectivity,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 980.

U. S. TOOL CONDENSER

The condenser shown in the illus-
tration was submitted to the Rapro
Nrws LaBoratories for test by the
1. S. Tool Ca., Inc, 117 Mcchanic
Street, Newark, N. J. This candenser
is unique in having but one bearing
and in having stator plates punched

ant of a single sheet of aluminun.
I lis eliminates the necessity for sold-
ered joints. The rotor plates are cut

away so as to furnish very low min-
i capacities,

AWARDED TIHE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1002,

REGENERATIVE RECEIVER

The receiver shown in the illus-
tration was submitted to the Ramo
News LaBoratories for test hy the
Crosley  Radio  Corp..  Cineinnati,
Ohio.  This is a one-tube set of the

regenerative type with a variable
tickler coil. It operates satisfactor-
ily over the broadcast range of wave.
lengths,

AWARDED TITE RADIO NEWS
LABORATORIES CERTIFICATE
O MERIT NO. 951.

TUBE SOCKET
The vacuum tube socket shown in
the illustration was subwmitted to the
Ramo News Laporatories for test
Ly the Bennington Radio and Electric

Mfg. Ca., Tue., Bennington, Vermont,
It is well made and possesses all the
features desired in a tube socket.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 997,

VERNIER INSTRUMENT
CONTROL

This dial, submitted to the Rapio
News LaBoratories for test by the

American  Tnstriment  Works, 613
I"ulton  Bldy., Pittsburgh, P’a., con-
sists of a calibrated dise on the re-
verse of which rotates a large geur.
This is driven by a pinion on the
shaft which earries the knoh.

AWARDED THIE RADIO NEWS
LABORATORIES CERTIFICATI
OF MERIT NO. 1020,

CIRCULAR CUTTER

The circular cutter shown in the
illustration  was submitted  to  the

Rabio News LABORATORIES for test
by the Fceonomy Screw Cerp., 5215
Ravenswood Ave., Chicago, 111, This
instrument is a very handy accessory
for the radio workshop, enabling
holes of inconvenient dixmeter to he
cut quickly and acenrately by hand.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
QF MERIT NO, 99%6.

TUBE TESTER

The tube tester shown in the il-
lustration was submitted to the Ra-

pro News LaBoraTorlEs for test by
R. M. DP'effer, 334 Chestnut St., Har.
risbnrg, Pa. This instrument is nice-
Iy mounted in a box having an ac-
curate meter and rheostats for vary-
ing various voltages.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO, 949,

VARIABLE CONDENSER

This condenser, manufactured by
the DPreferred Radio Products Co.,
24 E. 93rd Street, New York City,
was submitted to the Rapio News

L ABORATORIES for test. It has pecu-
liarly shaped plates which enahle the
short-wave stations to be separated
easily in tuning. It is accurately
and rigidly constructed.

AWARDED THE RADIO NEWS
LLABORATORIES CERTIFICATE
OF MERIT NO. 1034,

DURBILIER FIXED
CONDENSER

The condenser illustrated

was submitted to the Rabro

above
News

Lawsoratonirs for test by the Dubilier
Condenser and Radio Corp., 48 W.
4th St., N Y. C. It has a capacity
very close to the rated value. Provi-
~ton is made for mounting grid leaks
or coupling resistances for resistanc
coupled amplitiers,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATIE
O MERIT NO. 1015.

KEGENERATIVE RECEIVER

The regenerative receiver illustra*
ed was submitted to the Ranmio
NEews LaBoratories for test by the

S @ -y
*~ -
Crosley Radio Corp.,, Cincinnati,

Ohio, This is a three-tube set hav-
ing a variable tickler and tuning
condenser. It operates satisfactorily
ever the broadcase range of wave-
lengths.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 981,

REMOFONE AERIAL

The remofone aerial shown in the
illustration was submitted to the Ra-
pro NEws Lasoratories for test hy
the Remo Corp., Meriden, Conn, This
is a metallic plate upon which a desk
telephone can be set. Operation s

such that the capacity between the
plate aud the base of the telephone
cose furnishes a means of counpling
the radio receiver to the telephone
line, This enables the telephone line
to be used as an antenna. It will
operate  satistactorily under certain
conditious, especially for local recep
tion.

AWARDED TIHE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 948.

THREE “E” RHEOSTAT

The rheostat shown in the illustra-
tion was submitted to the Rapio
NEws LaBoratories for test by the
Flectrical Eungineers Equipment Co.,
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708 W. Madison St., Chicago, Il 1t
has two drums, one drum carries a
resistance wire which is unwound
and passes over to the other drum as
the knob is turned. One of the drums

is made of insulating material and
the other of metal. Very accurate ad-
justments can_be securcd.

AWARDED T1IE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1005.

HENRY SPECIAL
LOUD SPEAKING UNIT
The loud speaking anit manufac-
tured by the Firth Radio Corp., 25
Beaver Street, New York City, was
o

Pl

A

submitted to the Rapio News Las-
oraToRr1ES for test. This unit repro-
duces satisfactorily with regard to
both volume and quality.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 998.

VARIABLE CONDENSER

The variable condenser illustrated
ahove was submitted to the Rapio
News LanoraToriEs for test by the
X.L Radio Lahoratories, 2424 Lin-
coln Ave., Chicago, I, This con-

denser consists of a number of con-
centric cylinders, one set of which
slides within another set by means
of a worm on the rotating shaft.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 752

PILOT LIGHT SWITCH

This instrument was submitted to
the Rapto NEws LaBoraToriEs for
test by the Yaxiey Mfg. Co., 217
North Desplaines Street, Chicago, I
This is a combhination switch and pi-
lot light. The pilot ‘light mounted

8

behind the panel ean he made vis-
ible throngh a small hole drilled in
the panel. Evidence is thus furnished
as to whether the set is in operation,

AWARDED THE RADIO NEWS
LLABORATORIES CERTIFICATE
OF MERIT NO. 1041,

CRYSTAL SET
The crystal set shown in the illus-
tration was suhmitted to the Rapio
News LaBoraToriEs for test by the

Carter Mfg. Co., 1728 Coit Ave., E.
Cleveland, Ohio.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 963.

COIL-WINDING MACHINE

The winding tachine shown in the
illustration was {furnished by the
Wizard Wire Winder Co. and sub-
mitted to the Ravio NEews LABORA-
Tories for test. This machine is a
very handy addition to the radio
workshop. Tubing of any size can be
wound with any size wire. The guide
for the wire travels upon a lead
screw which is driven through a belt
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and pulley by the handle. A wide
range of spacing is possible with this
machine,
AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 954.

LECTRON TUBE
This tube was submitted to the
Rapto NEwS LABORATORIES for test
by the Lectron Radio Co., 1270
Broadway, New York City. This tube
is made to operate under a filament
voltage of 5 and has a filament rating

of .25 of an ampere. It has an ap-
proximate amplification factor of 7.

AWARDED THE RADIO NEWS
I.ABORATORIES CERTIFICATE
OF MERIT NO. 993.

CRYSTAL DETECTOR
This crystal detector was submitted

to the Rapto NEws Laroratories for
test by the S. A. M. Radio Co., 619
Securities Bldg., Omaha, Nebr. It is
provided with a kunob for adjusting
the crystal contact and is designed
for single-hole mounting.

AWARDED TIIE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1037.

CIRCUIT TUNER

The circuit tuner shown in the il
lustration was submitted to the Ra-
1o NEws LABORATORIES for test by
the Radio Equipment Co., La Verne,

Calif. These coils are constructed as
to bhe replaceable in sockettes and
are wound to have various filaments
of inductance. This construction af-
fords an easy method of using coils
of very low resistance.

AWARDED THE RADIO NEWS
LLABORATORIES CERTIFICATE
OF MERIT NO. 966.

RHEOSTAT
This rheostat. suhmitted to the Ra-
pto NEws LaBoraTories for test by
the Bretwood, I.td., 12 London Mews,
Maple Strcet. London, England, is of
special design and has a continuous

resistance wire wound around a cyl-
inder which slides or rotates within
another protecting cylinder. Contact
is made with a rcsistance wire by
means of a spring clip. For rough ad.
justment the knob is pushed in or out,
fine adjustinent being obtained by
turning the knob.

AWARDED THE RADIO NEWS
LLABORATORIES CERTIFICATE
OF MERIT NO. 1024.

PENETROI:A

The TPenetrola was furnished by
the \Walbert Mfg. Co.. 925 Wright-
wood Ave., Chicago, I, and suhmit-
ted for test to the Rapio NEws Las.
oraTor1ES, This unit is designed to be
attached between the antenna and any
receiving set. It acts as a self-neu-
tralized stage of radio frequency am-
plification, the neutralization being
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accomplished by the same means as
is used in the lsofarad circuit. It op-
erates very satisfactorily and adds
both selectivity and volume to the

cquipment and also prevents reradi-
ation.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
Or MERIT NO. 939.

ELECTRAD CONDENSER

The condenser shown in the illus-
tration was submitted to the Rapio
News LaporaTorigs for test by the
Electrad Co., Inc., 428 Broadway,

New York City. It is designed for all
capacities and has a measured value
very close to its rated value. This
condenser is equipped with a special
n.ounted lug for direct attachment to
tube sockets or for holding grid leak
resistances.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1029,

CRYSTAL RECEIVING SET

This crystal receiving set was sub-
mitted to the Rapio NEws LaABOra-

iy
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TorIES for test by the Gundlach Man-
hattan Optical Co., Rochester, N. Y.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 950.

A.F. TRANSFORMER

The transformer submitted by the
Kellogg Switchboard & Supply Co.,

1066 W. Adams St., Chicago, Ill,, to
Rapio NEws LABoraTORIES for test is
shown in the illustration. This trans-
former shows a very flat characteris-
tic and affords faithful reproduction
in audio frequency amplifiers. It is
totally encased in metal, thereby
climinating interstage coupling, and
is very ruggedly huilt.

AWARDED THE RADIO NEWS
I.LABORATORIES CERTIFICATE
OF MERIT NO. 1028

HILCO FIXED CONDENSERS

The condenser shown in the illus-
tration was submitted to the Rapio

NEws LABORATORIES for test by the A,
E. Hill Mfg. Co., 80 Mangum St
Atlanta, Ga, These condensers are
designed for all capacities and have

measured values very close to their
rated values. The condensers are
equipped with special mounted lugs
for direct attachinent to tube sock-
ets or for holding grid leak resist-
ances.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1019.

TERMINAL STRIP

The terminal strip shown in the il-
lustration was submitted by the Staf-
ford Radio Co.. Medford IHlillside,
Mass., to the Rapio NEws LanoraTo-
rics for test. This strip is furnished
with a number of binding posts so
that the whole cam be mounted as an
integral unit in constructing a radio
receiver or any ather kind of equip-
ment where connections to the out-
side must be made.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1043.

AMPLIFIER TUBE

This tube, submitted by the Daven
Radio Corp., 158 Summit Street,
Newark, N. J.. to the Rapto News
LABORATORIES for test, is designed for
special use in resistance coupled am-
plifiers but will swork satisfactorily
in all types of amplifiers. It is also

designed to have a specially high am-
plification etfect and operates under
the usual conditioms of plate and fila-
ment voltage.

AWARDED THE RADIO NEWS

LABORATORIES CERTIFICATE
OF MERIT NO. 1033.

RADION DIAL

The illustrated gial was submitted
to the Rapio NEws LABoRATORIES for
test by the American Hard Rubber
Co., 11 Mercer Street, N. Y. C. This
radion dial preseuts a pleasing appear-
ance upon the pancl of the recciver
and, because of the way in which it

is molded, is very convenient to grasp
in the hand.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1018.

MASTERTONE
DETECTOR AND AMPLIFIER

The tube shown in the illustration
was submitted to the Rapio News
LAROKATORIES for test by the Acme
Products Co., 903 Broad St., Newark,

S0

N. J. It is made to_operate under a
filament voltage of 5 and has a fila-
ment rating of .25 of an ampere. It
has an approximate amplification fac-
tor of 7. A

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1031

CHUMMY HEAD-BAND™

This head-band was submitted to
the Rapio NeEws LaABoraToriEs for
test by the Chummy Co., 229-231
\W. Illinois St., Chicago. IIL

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 920.

CIRCUIT-BREAKER

The circuit-breaker shown in the
illustration was submitted to the
Rap10 NEws LABORATORIES for test by

Bruno H. Ahlers, 8524-26 89th St.,
Woodhaven, L. I. It is designed to
operate on fifteen amperes and is to
be used in battery-eharging outfits.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATI.
OF MERIT NO. 965.
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THIS Department is conducted for the benefit of our Radio Experimenters.

publish only such matter as is of sufficient interest to all.

1. This Department cannot answer more than three questions for each correspondent.
2. Only one side of the sheet should be written up
3. Sketches, diagrams, etc., must be on separate sheets.
4. Our Editors will be glad to answer any letter, at t.
{ations, patent research, etc., a special charge will be made.

E.1.S. NAVY MODEL C-10. 50- TO 600-
METER SUPER-HET.

(2151)  Judge Cornelius F. Collins, New York
City, asks:
). 1. \What is the schematic circuit employed

in the 30 to e00-meter super-heterodyne of the
Experimenters Information Service design? Any
constructional details  you can  furnish  will be
greatly appreciated.

A. 1. This extremely efficient circuit is being
illustrated and described in these columns.  The
difficulties that will be cncountered in properly
constructing this receiver are apparcent to the ex-
rerienced constmuctor. As is true in building all
radio sets, the use of correct parts is half the
battle.

The Navy Madel C-10, as it is called, has the
highly desirable feature of plug-in coils. Design
data givqn beloav shows that it is convenient to
1eceive signals from stations operating on as low

-
as 50 meters.

38 2X1
1NAO
WIR
POz
NKF
KFKX

9 KDKA
1XAO
2YT
KDKA
8XS
70X
NKF
WIR
SFR
WGN
POX
RDW
NKF
SFR
'GB
NQC
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Schenectady, N. Y.
Belfast, Me.

New Brunswick, N. J.
Nauen, Germany
Anacostia, D. C.
Hastings, Neb.

East Dittsburgh, Pa.
Belfast, Me.
Poldhu, England
Fast Dittsburgh, Pa.
East Pittshurgh, Pa.
Nauen, Germany
Anacostia, D. €.
Ncw Brunswick, N. J.
I’aris, France

Rocky Point, L. I.
Nauen. Germany
Moscow, Russia
Anacostia, )
I’aris, France

I'aris. France

San Diego, Calif.

LT

View of a receiver
built from the circuit
shown below. The
panel is engraved. A
well-balanced appear-
ance has been ob-
tained without sacri-
fice of efficiency.
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We shall be glad to answer here questions for the benefit of all, but we can

Please make these questions brief.
on; all matter should be typewritten or else written in ink.

No attention paid to penciled matter.

This Department does not answer questions by mail free of charge.
he rate of 25¢ for each question. If,.howcver, questions entail considerable research work, intricate calcu-
Before we answer such questions, correspondents will be informed as to the price charge.

Mr. Washburne answers Radio questions from WRNY every Thursday at 8:30 P. M.

.......... S
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Location Wavelength
Bellevue, D. C. 20, 41.6, 54.4, 71.5, 81.5
Honolulu, 7. II. 49
San Francisco, Calif. 40, 43, 81
Tutuila, Samoa 53
Balboa, C. Z. 54
Cavite, P. I. 70
Great Lakes, IIL 76
Lakehurst, N. J. 80
Quantico, Va. 77.4
San Diego, Calif. 71.7
San Diego, Calif. 70.5
Washington, D. C. 20.0, 30.6
U.S.8. Seattle 40
. Relief 20
10/S California 119 to 149
1U.S.S. Canopus 75
U.S.8. Los Angeles 70 to 84.5
11,88, Mexico 40
U.S.S. Pope 75
.S.S. Sturgeon Bay 150
NIEDJ  U.S.S. West Virginia 119 to 149

THE INTERMEDIATES

Amatenrs familiar with the telegraph code will
not be able to determine the country of origin of
telegraph signals heard with this set adjusted to
waves below 200 meters, unless the “intermedi-
ates” arc understood. “Intermediates”™ are the
letters that precede the “‘call letters” of the trans-
mitting station. The internationally accepted list
of “intermediates” follow:

A Australia
B Relgium

This makes it possible to listen in 90.0 6XO0 Kahulu, T. IL BE  Bermuda
on the short-wave phone and code experiments of 90.0 1XAO Belfast, Me. BZ  Brazil
this and many other countries. The following cor- 92.0 2Y'T V'oldbu, England C Canada and Newfoundland
rected list published through the courtesy of QST 94.0 2YT Poldhu. England CH  Chile |
magazine will be of great interest to Rapio News 95.0 SFR Paris, France CR  (osta Rica
readers, particularly those contemplating building 96.0 8XS Kast Pittshurgh, Pa. b Denmark
the E.I.S. Model C-10 set, or even the more standard 99.0 6X1 Bolinas, Calif. E Spain
types of short-wave receivers. such as the one 100.0 POX Nauen, Germany F I'rance L
fully described on page 372 of the April, 1925, 100.0 2N1 Schenectady, N. Y G Great Britain .
issue of The Experimenter magazine; page 596 of  100.0 NAM Norfolk, Va. H  Switzerland (Ilelvetia)
the July, 1925, issue of The Experimenter, and 103.0 WGH Tuckerton, N. J. HU [Iawaiian Islands
page 16 of the July, 1925, issue of Rapio NeEws: 105.0 WIIU S. S. “Big Bill” 1 Taly

107.0 2X1 Schenectady, N. Y. J Japan
Wave- Call . 112.0 1XAO Belfast. Me. L Luxembourg
leugth letters Location 115.0 FL Paris, France M Mexico
20.0 rox Nauen, Germany 120.0 1INAO Belfast, Me. N Netherlands
25.0 2YT ’oldhu, Eungland 146.0 6XO Kahuku, T. H. . [0 South Africa
25.0 1POY Nauen. Germany In addition to the above list, we are publishing, P Portugal
26.0 POX Nauen. Germany also through the courtesy of QST magazine, an ri Philippine Islands
30.0 >N Schenectady, N. Y available record N7 stations operating on Q Cuba
32.0 2YT I'oldhu. England short waves. IHowever, these listings are only R Argentine, .
35,0 ONSIH Schenectady, N. Y. approximate and are more variable than the ones S Scandinavia (Denmark, Finland, Iceland,
36.0 LYz Buenos Aircs, Argentine  shown above: Norway, Sweden)
M.A. {9
750 OHMS 750 OHM5 -
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.0005 MFEA) {47000 CYCLES-6389 METERS) BANK Q.2151

The Experimenters’ Information Service Navy Model C-10 super-heterodyne designed for a wav
the band being covered through the expedient of interchangeable coils.

e-length range from 600 meters down to 50 meters,
Blueprints are not available.
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U United
Y Uruguay
V4 New Zealand

If the experimenter cares to design coils for the
reception of wave-lengths up to about 1,000 meters,
the following compendium of long-wave broadcast
stations will be of interest.

For wave-lengths above 1,000 meters the ex-
perimenter is advised to use a different type of
receiver from the super-heterodyne. A circuit
designed for long-wave reception is No, Q. 2100,”
shown in the “I Want to Know” department of
the April, 1925, issue of Rapio NeEws, A circuit
that performs unusually well on the longer wave-
lengths is No. “Q. 2056, shown in the same de-
partment of the December, 1924, issue, Iloney-
comb coil sizes for all wave-lengths are given in
a table appearing on page 1229 (1 Want to Know

States

department) of the January, 1925, issue.
Wave- .
length Call Location .
550 OKP Prague, (zechoslovakia
550 YN Lyons, France
570 PRy Prague, (zechoslovakia
600 oh QOcean Falls, B, C.
600 olw Vienna, Austria .
600 SPE Rio de Janeiro, Brazil,
S. Al
650 _ Hoengg, Switzerland
650 —_— Zurich, Switzerland
680 SASD Sundsvaitl, Sweden
750 Berlin, Germany
(1) 775 — Copenhagen, Denmark
800 287 Calcutta, India
(6) 850 Kiey, Russia
(7) 850 B2 Lausanne, Switzerland
900 FND Dijon, France
900 = Abhbeville, I'rance
940 Leningrad, Russia
950 MTI Budapest, Hungary
950 Hn Budapest, Hungary
(5) 950 — Odense, Denmark
1010 —— Moscow (Sokblniki Sta-
tion), Russia
1050 PX9 Amsterdam, Holland
1050 NSF Hitversum, lolland
1050 PeMM Y muieden, llolland
1060 HDO Hilversum, Holland
1070 PCGG The Hague, Iloltand
1100 1181 Geneva, Switzerland
1100 B2 Lausanne, Switzerland
1100 11BK Kloten, Switzerland
1100 BAV Ilaeren, Belgium
1100 2FC Sydney, Australia
(3) 1150 = Ryvang, Denmark
1200 EIBX (‘artagena, Spain
(4) 1250 — Hjorring, Denmark
1250 6WF Perth, Australia
(8) 1300 iLp Berlin, Germany
1370 SASE Boden, Sweden
1450 RDW Moscow (Central Sta-
tion), Russia
(7) 1525 Toulouse, PFrance
1590 Iroquois, Canada
1590 Twin Falls, Ontario
(2) 1000 Daventry, England
1000 Ocean Falls, B. C.
1600 Issy-sur-Molineaux. Fr.
1625 Belgrade, Yugoslavia
1650 Madrid, Spain
1650 Rakovitza, Yugoslavia
1680 (‘royden, England
1780 Clichy (Radio-Paris), Fr.
1780 Paris, France
1800 Norddeich, Germany
1800 Brunn, C(zechoslovikia
1900 Victoriaville, Que., Can.
1900 Gouin Dam, Que., Can.
1900 Quebee, Canada
1900 Thetford Mines, Quebec,
2200 Canada
Madrid, Spain
2400 Lyngby, Denmark
2500 Boden, Sweden
2500 Tours, France
2650 Paris (Eiffel Tower), Fr.
3000 Glace Bay, Nova Scotia
3300 Markham, Outario
4000 Konigswusterhausen,

Germany,
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Tuned Impsdance.
coupling.

Q.2153
The standard schematic circuit for a receiver using ‘‘tuned
Each tuned unit, when adjusted for a given signal, ‘“‘rejects” that signal,

"cagv.

impedance”
causing the

signal to charge the blocking condenser and, in turn, operate the grid of the amplifier tube.

Undesired signals are ‘‘accepted’ and do not

operate the amplifier tubes.

The circuit shown is

very selective.

The references given are as follows:

(1) Closed tor repairs. See Ryvang.

(2) Replaces Chelmsford; relays 2LO emis-
sions with 25 k,w.

(3) Substitute for Copenhagen.

(4) Ryvang program relay.

(5) Ryvang program relay.

(6) All announeements in JIDO.

(7)  Aerodrome.

(8) Konigswusterhausen Station.

It will be noticed from the rhotograph that the
left tuning control is marked “kilocycles.”  Just

why this should be so. we cannot explain, since
the shielded variable condensers designed for this
curvature.

set have a straight-line twaze-length

1] -001

Q.2152

A ‘‘storm detector,”” The coherer operates in a

horizontal position. The metal plugs are pre-

ferably slanted, rather than straight-faced as
shown.

The 750-ohm resistances are non-inductive.

One of the most interesting features of this
modern super-heterodyne is the single dial control
of three variable condensers, each of .00025 mfd.
capacity. These condensers must be absolutely
precise in their construction, else the individual
capacity eurves will vary slightly at a given dial

setting, resulting in greatly reduced sensitivity
and selectivity. Hogan Patent No. 1,014,002 cov-
ers this single control of a multiplicity of con-
densers.

The three individual condensers comprising the

How “the makin's” of the E.I.S. super-heterodyne look when put together,
on a metal panel or a strip.

vertical shields between each unit.

General Radio No. 271 I.F. transformers and filter were used.

All the sockets are
Note

three-condenser unit are shiclded from one another
and the multiple unit is shiclded from the two re-
maining  variable condensers in the set, which
two are already shiekled in themselves, as is
evident from the photograph.

If other variable condenser values are used, en-
tirely different coil construction will be required
and we are not prepared to furnish exact coil data
for other coils than those herein described. This,
because a certain amount of experimental verifica-
tion  would be required and 1t is not possible
at_this time to undertake these experiments.

The first three tnbes acting as radio frequency
amplifiers of the ircoming sigmal at the regular
broadcast wave-lengths are called the direct radio
frequency amplifier bank.

Straight-line frequency condensers may be used,
having the maximum capacities mentioned, if the
calibration is desired to indicate frequency. Or,
straight-line wave-length conderssers may be used,
having the maximum capacity mentioned, if in-
dication in terms of wave-length is desired.

A vernier adjustment of the three-gang aud
oscillator condensers is absolutely required.

Condenser “C-1"” will have a value depending
upon the constants of the particular aerial system
used.  Any one of the new, unusunally small vari-
able condensers having a maximum’ capacity of
about .0005 or .00025 mfd., and adjusted by means
of a screwdriver, may he used, or it may be of
cither of these two capacities, and non-adjustable,
if either of these two values is correct for the
aerial system used.

When the set is first tested, it is advisable to
try each unit as it is completed. \When the direct
radio frequency amplificr bank and first detector
are fully wired, it is very easy to test it. With a
pair of head-phones connected into the circuit in
place of the primary of the first intermediate fre-
quency transformer, as shown by the dotted lines,
signals should be heard clearly, loudly and undis-
torted, from stations at considerable distances. It
will be necessary to connect a fixed coudenser,
“C-2," of perhaps .00025 wnfd. capacity, across
the head-phones, as also indicated by dotted lines.
This condenser will probably not he needed with
the long-wave transformers, although this is de-
pendent upon the design of the transformers.

If the diagram is studied a bhit it will be seen
that with the arrangement mentioned above, we
have a standard four-tube set consisting of a tube
detector preceded by three stages of short-wave
amplification with ecach stage tned by means of
variable condensers. The wave-length at which
this four-tube system will operate is dependent
upon_the inductance and capacity in the tuning
circuit, as usual. By arranging the inductances
in four sets, and fixing them sa that cach set can
be plugged into receptacles in nearly the same
manner as the well-known honeycombs, it becomes
possible to tune as low as 50 or 60 meters, or
cven lower, if the cxperimenter cares to design
coils for the lower wave-lengths, and up as high
as 600 meters, or higher, if, once again, the ex-
perimenter cares to design coils to go higher than
this, although, in this direction, 1.000 meters is
about the highest practical wave-length to swhich
designers proportion a super-heterodyne to re-
spond.  The design for four sets of plug-in units
(of which there are five—four of the direct radio
frequency amplifier bank, and ode for the oscillator
tube circuits) to cover the wave-lengths between
50 and 600 meters will be found elsewhere in
these columns.

After this four-tube unit is warking properly, the
oscillator tube is inserted in 3ts socket and, if
everything here is wired correctly, a whistle will
be heard as the oscillator tunimg dial is adjusted
so that the oscillator out-put frequency hetero-
dynes with the incoming signals. 1f this whistle
is not heard, test the oscillator, for circuit oseilla-
tion, Methods for testing the oscillator and other
parts of a super-heterodyne are given in the ar-
ticles listed below:

“The I.-1 Ultradyne.’

1058.

“The Tropadyne,”” August, 1924, page 1970.
“The L-2 Ultradyne,” Janqary, 1925, page

1189,

“The Pressley,” February, 1925, page 1438,
(Continued on page 874)

February, 1924, page
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NOTE—The Viking Receiving Set has been tested and
approved by Radio News Testing Laboratory.

apooomt «
LAy
[Nvws|

Tuned radio frequency, 2 stages radio, detector, 2 stages audio.
Mahogany finish cabinet. Dull rubbed panel. 3 low loss condensers. 3 low loss
coils. 5 bakelite sockets for 201A or 301A tubes. Thordarson transformers.

Send No Money!

We trust you! Just fill out the order blank below and we will  sweet tone, volume and distance it receives— then, just

Dont Send,
a Penny

Iry it for

send this wonderful VIKING 5 TUBE RADIO RECEIVER to
you, express collect. Simply pay the express office the astonish-
ing low price of $29.50 plus small delivery charge. They will
hold your money for 6 days. You keep the set for 6 days—try
it—test it under any and all conditions.

Results are what count! By results we mean distance, tone,
volume. Prove to your own satistaction that the VIKING will
give the results you want. Don’t take our word for it—let the
instrument talk for itself! Install it in your home for 6 days
at our expense. Test it every way you know how.

Then, if you are not satisfied that it is the most remarkable
radio bargain ever offered — if you are not delighted with the

]

Remember you run a_solutely no risk! If :
you decide any time within 6 days that the 4
VIKING 5 TUBE RECEIVER is rot just what j
you want a radioto te, get your morev back from y
your local express office. You will find it hard to §
duplicate such a wonderful chance again. All
you have to do is fill in the coupor. below. Dor’t
send a penny with your order. Your instru- ,
ment will be immediately shipped to you by
express. Act NOW. B
]

]

1

]

8

[ ]

1

[ ]

L]

]

VIKING

Radio Laboratories
' 433 Austin Ave.,

CHICAGO
ILL.

(% \\I'i)rc(), withont accessorits,

Name..

A Idres

""Occuoation

pack it up and return to your express office. They will return
your $29.50 to you without question or quibble.

No two men seem to agree as to just what a radio instru-
ment should do. There is only one way for any man to satisty

himself about the VIKING—try it out! We could tell you many
marvelous things about the VIKING — but would it real'y mean anything
1o you? We believe you know what to expect from radio. The question
in your mind is, will the VIKING give the results I expect? There is
only one way to find cut.

Send in the coupon! You have zbsolutely nothing to Inse. We take all
the risk because we know by comparison this is the most astonishing radio
value on the market Ioda‘\I'_hThat is why we can afford to make this won-
derful FREE trial offer. is receiver 1is entirely assembled and wired—
complete in every respect except for accessories.

6 Days FREE ~

Use this Order Blank

VIKING RADIO LABORATORIES,
433 Austin Ave., Chicago, Il
Gentlemen:—I want to piace my order for 2 $29.50 VIKING TUBE RADIO INSTRUMENT (witl
out accessories) as described above which I understand as fdlows:
Upon receipt of this order you are to ship one
VIKING $29.50 n
MENT, completel
express collect, C.
arrives at my express office, I have the right to
examine it. If I am not thoroughly satisfied. I
will instruct the Express Co., to return to you
at once. You tu pay all charges.
If I deciile to keep this instrument T will pay the
express office $29.50 plus express charges, with
the understanding that the Express Agent will

- U YD D BT U E e A ST U U S U ) U U D D D S

Date

keep my money for 6 days. If at any time within
6 days I am not satisfied_wita the KING for
any reason whatsoever, I will return it, packed
just us I received it and if it js in good candition
the Express Co., is to return my money and re-
turn the instrument to you.
1f I ¢o not return it 1o Exprees Co.within 6days,
3 vou can consider I am perfectly satisficd with

the ViKING

E TUBE INSTRU-

When this instrument

Please ship as soon as possible and advise me
when you have shipped.
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There’s Economy
and Satisfaction
in these Valley units

You will ind both economy and satis-
faction in the use of the Valley B-
Eliminator and the Valley Battery
Charger.

Economy in the B-Eliminator because
it stops forever the expense of buy-
ing new B batteries. . .

Economy in the charger because it
recharges your own storage battery
at home overnight at one-tenth the
cost of service station charging. . .

And satisfaction in both because, by
using them, you need never miss a
program on account of low or worn-
out bat-
teries.

Tue VaLLey B-ELiMINATOR operates
from ordinary light socket; provides
a steady, noiseless flow of B current
at a constant voltage all the time.

With it, there can never be any de-
crease of signals or frying noises due
to low B batteries. Volume is main-
tained. Reception is uniformly good.

For receiving sets of from one to
eight tubes. Costs less at the start
than wet B batteries. Costs less in
the long run than dry cells, Much
more sat- -

isfactory (

than 4
both.

Tue VaLLey Bartery CHARGER is
the only charger needed for all radio
storage batteries. Its correct 6-am-
pere charging rate makes overnight
charginga possibility.

The Valley Charger also functions
on any lamp socket. It takes about
a dime’s worth of current for an
average charge. Quiet in operation.
Most radio dealers handle the Valley

B-Eliminator and Valley Charger.
Any one of them will be glad to
chow you these units and explain
their advantages.
Radio Division
Varrey Erecrric Co. St. Louss, u. s. a.
Branches in Prinaipal Cities

Valley Electric

s i
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How to Make the Radio Dancer
(Continued from page 802)

MAKE ONE-ROUND BUS BAR WIRE

Ne. 31 DRILL (120"
6 HOLES
EQUALLY  SPACED
N2 4-36 TAP
6 HOLES

! EQUALLY --"7~
i SPACED

THREAD TO
FIT RECEIVER
TO BE USED

“lo N2 31 DRILL(470)
6 HOLES

EQUALLY
SPACED

Er———.—— 5 —

!

N

~ DIADHRAGM ~

MAKE ONE (@)

FERROTYPE PLATE
.0i0* THICK

-MAKE 3-
BRASS - g THICK

Above is a mechanical layout of the new radio toy—the loud speaker dancer.

The legend on the

various parts will explain them thoroughly.

the loud speaker unit. This thread, more-
over, should be such that the loud speaker
mit does not turn too easily. The loud
speaker unit should be so made that upon
being screwed in, it actually touches the dia-
phragm. Then it should be unscrewed a
quarter of a turn, which will give the device
its greatest efficiency, as during operation
the diaphragm mnst not touch the pole pieces
of the phone. The next step is to provide
the loud speaker with cord and plug and
plug the device into your radio set.

It is important to note here that, inas-
much as a good deal of vibration is neces-
sary to operate the dolls, only a radio set
with three tnbes or more will work the de-
vice and it operates really well on local sta-
tions ouly, or such stations as ordinarily
come in with good loud speaker volume. The
stations that can be heard ordinarily only
by means of the head-phones will not oper-
ate the Radio Dancer. Please bear this in
mind, as if. by any chance, you are so far
removed from broadcast stations that your
loud speaker ordinarily emits very poor
volume, I do not recommend that you build
the device. Neodless to say, it does not op-
crate on a crystal set.

The next thing to make is the dancing
doll.  This can be made in a very simple
mamner by sticking three toothpicks into an
ordinary small bottle cork. These can be or-
dinary toothpicks, but whatever they are,
the important point is that the lower part,
that is, the part that is going to rest on the
diaphragm, must be sharp. 1 have experi-
mented with a good deal of material and
found that wonden toothpicks or ordinary
quill toothpicks are the hest, the latter be-
ing the better of the two. I need not men-
tion that when these toothpicks are stuck
into the cork the remaining ends sticking out
of the cork must be absolutely level, since
ii they are not level the doll will topple
aver. A fancy doll can then be built upon
the cork by vour mother, your sister or your
wife, whatever the case may be, or you can
buy small dolls of this kind complete in
some novelty shop.  1f complete dolls are

bouglt, it is necessary to ghie the piece of
cork somewhere in the inside of the doll, It
should be remembered, when making these
dolls, that they must be extremely light—
must not, in fact, weigh mare than half an
ounce. The less they weigh, the better they
will dance.

If there are children in the house, a num-
ber of these dolls can be nwmde, which will
create a good deal of amusement for the
little ones. When the radio is turned on,
tune in the station in the usual way with
your regular loud speaker, and then plug in
the Radio Dancer apparatus and immediate-
ly music will issue from it.; Since the dia-
phragm is five inches, excellent volume is
obtained. The loud speaker may be adjust
ed by screwing the wunit in or out until the
best volume is secured. When this is done,
one or two dolls may be carefully placed in-
side the guard rail on top of the diaphragm,
and the dolls will now begin to dance in a
realistic and charming maueer.

If the dolls have a tendency to topple over
on very loud music, it is only necessary to
give the loud speaker unit a half turn to the
left, which will reduce the volume and the
vibrations as well.  1f the |dolls still per-
sist in falling over, yon have not balanced
them correctly; that is, one of the tooth-
picks is probablv sticking out too far, over-
balancing the doll. 1t is also necessary that
the entire contrivance be absolutely level,
hecause if it is placed at even a small angle
the dolls will invariably gravitate toward
one point and remain there. "The feet of the
apparatus must, therefore, be adjusted by
placing paper or cardboard underneath them
to make the entire contrivance perfectly
level.

This also makes an excellent device for
store windows, where it creates no end of
amusement, particularly in radio stores. In
that case, the dolls can, of course, be made
to carry small advertisements of any de-
sired nature.

I shall be glad to hear from those who
Iave constructed this apparatus.
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UNION =« ART

i (s
—

—
NLY

—~-~

:

v

DE FOREST W6

/______RENAISSANCE TYPE _

m—

T

PRl

AND - SCIENCE o

[
DE FOREST AUDION

is the world standard In tubes. De Forest
created the first successful radio tube, and
his invention made broadcasting pomll)lc
The De Forest polley of a specific type tube
Sor ench socket ingures finer reception and
greater distance, Price, $3.

DE FOREST F.-5 AW
A ecompact, powerfulset in polished walnut
that will bring joy to many a houschold,
Ciives rich volume, and has the capacity to
separate stalions posltively 8o that vou'can
pick the hrosdeast gems without {nterfer-
ence,  fExtremely easy to operate. Priee
éggnus tubes, loud speaker and batteries)

DE FOREST F.5 M
A superfine 5-tube set In two color mahog-
any eabinet with built-in loud speaker und
concenled compartments for “A™ and B
bhatteries. A great dlstance-getter, with un-
canny power to tunein and out stutions at
will, and gifted with splendld tonal quali-

ties. kxtremely simple to operiate. No
lhowling or hlsslmz in tuning In. An unsur-
passed value at $110.

De Forest Radio Sets can be bought
at prices vanging from $85 to $§450.,

De Forest Genius now Humanizes Radio!

ARVELOUS new circuit, just

perfected, reproduces ﬂ.uvlcssly
the mellow, soft modulations of
the human voice and captures the
hitherto elusive overtones of the
musical rcglster . ... tuning sim-
plified . . .. a new case in opera-
tion . . .. all cmbodied in the new
and beautiful De Forest W5 or W6
Radiophcnes.

Vel N el

The voice of radio is no longer flinty and me-
tallic, but mellow, human and musical—
thanl\s to the dcvclopmcnt by Roy A. Wea-
gant, Vice-President and Chief Engincer of

the De Forest Radxo Company, of a new and
marvelous circuit.

This ingenious circuit, and all the joy it
means to radio lovers, makes its first public
agpcnrancc in the De Forest W and Wé Radio-

ones, masterpicces of cabinet art worthy
onl) of ascientificdev clopmentsooutstanding.

So wonderful is the reproduction of tone in
the De Forest Ws or W6 thatonly the presence
of the lovely instrument dispels the illusion
that the living artist is in the rooms.

Piano chords come to you with their full
rich resonance—true piano tone. High notes

dance, ripple and sparkle . . . clearly, dis-
tmcrly .musically! Those brooding low notes,
never caught in average reception, are heard
distinctly—as though lrom the next room.

In the reproductian of orchestral music the
full importasce of the De Forest achievement
stands out. For the firsc time you get the over-
tones as well as the middle tones . . . the ma-
jestic roll of the kertle drums, the crooning
of the bass viols, the serident crash of the
brasses and the piping heraldry of the cornets
and tromboue:. A sy wphony orchestra heard
over the De Forest Wy or W6 stirs the soul.
No incohcrence, no oscillating jumble of
noise—cvery instrument, every octave, in its
true value. .t magic actievement!

To the lover of dance rmusic the De Forest
Ws or W6 brings moerc sprightliness, more
beauties of svncopation . . . you should hear
Vincent Lopez, Joseph I\nccht The Nighe
Hawks, or any others aver cither of rhese in-
struments!

All the tenderness of song, every shading of
the soprano’s voice, all th:c pathos of the ﬁ)lk
song—exquisite_ but zlusive elements so much
desired but lost in practically all present-day
receprion, are caprured by these De Forest
masterpicces.

To everything that is broadcast, the De
Forest Radiophone gives animation, life and
humanness.

DJE JFORJES

DEALERS

1IN  ALL CITIES AND RADIO

COMMUNITIES
THE EPOCH MAKING ACH[EVEMENT WHICH MAKES ORDINARY RAD[O RECEPTION A THING Ol"‘ YESTERD

But Tonal Supremacy is Not All—

Elbert McGran Jackson, renowned sculptor,
architect and painter, put into this hand-
wrought, han ~carved cabinet _the spirit of
radio, in design, in motif—it is not an adap-
tation of a phonograph. An image of charm-
ing individuality, it harmonizes with the set-
ting of any home.

One unit, everything self-contained—nor a
wire in sn;,ht, nothmg to connect . . . and
portable; move it any plncc' Only charm and
beauty for the eye.

The artistic conical reproducer is an inscpa-
rable part of the cabinet and its tonal mecha-
nism peerlessly attuned to that of the Weagant
circutt. There are just two controls for tuning,
and these operate on one dial, which makes
the normally perplexing task of tuning in'’
extremely simple. There are special power
tubes in the fifth and sixth sockets which can
give you volume to flood an auditorium, if
you Jcslrc it. And, at your fingers’ tips, the
means to tune in a far-distant station you
want no matter how powerful nearby starions
may be.

See the incomparable De Forest Ws and W6
at your De Forest dealer’s or write for an in-
teresting booklet describing these master-
pieces in detail.

DE FOREST RADIO CO., Jersey City, N. J.

The Greatest
Name in Radio

SN




826

Patenied Noo. 18, 1924

onsole.

For EVERY
Radio Set

A stunning piece of furniture that
restores order in the room where
you have your Radio! No more
cluttered table-tops, nor litter of
equipment un-
der-foot.

No unsightly
horn inevidence,
cither! This con-
sole has its own
loudspeaker, in-
built. It’s out of
sight, but with
very apparent

Non-Vibrant Ceramic
Horn

tonal su pCI'.lOI'I— The clearest tone pro-

K ducer on the market.
ties. FOI' 1t has Made of special com-

the llighCSt-dC- position which defeats
vibration.

veloped type of

unit. With horn built of special

non-v1brat1ng,cxtra-hard,ceramlc

material. Produces clear non-vi-

brant tone.

There’s ample room for cvery-
thing; space for Jargest A and B
wet batteries—or battery elimi-
nator—required for any home set;
and for a big charging outfit, too.

Tinished in mahogany, or walnut color.
Dainty design of parqueterie on two front
panels. Top, 38 in. x 18 in. Substantially
built; the product of a 40.year-old farni-

ture maker.

The price, forty dollars, is for the complete
console and includes the loudspeaker horn
and unit. Thousands of dealers are show-
ing this artistic addition to home radio
equipment.

Rear View—Set Hooked Up

Price, $0
West of Rocky Mts., $42.50

Windsor Furniture Co.
1426 Carroll Ave.
Chicago, 111,

TR i T

Multiele Grid Vacuum
Tubes and Their

Advantages
(Continued from page 805) a

" "

i

tor. The author is convinced that the multi-
grid tube can be made a huge success mn a
commercial sense, but it should be used as
a straight ampliiying tube and be constructed
for the handling of ample currents.

One use to which the multigrid tube has
been put should be mentioned here: The cir-
cuit proposed by Langmuir provided for
simultaneous oscillation and modulation. In
IFig. 4 is shown such a circuit, one grid
serving as the oscillation circuit grid, while
the other one is connected in an audio fre-
quency circnit.  The first grid causes con-
tinuous oscillations to be set up, and these
are modulated by the audio frequency grid.
It may be said that almost 1deal modulation
is obtained in this way withont great comi-
plications in the apparatus involved.

As a result of the fact that both a posi-
tive inner and outer grid cause a tremendous
increase in the amplifying factor of the tube,
attempts have been made to construct tubes
with both an inner and outer positive grid,
while a control grid was placed between
these two, It was then demonstrated that
it was possible to construct tubes with an
amplification factor well above 900, and yet
retain high conductivity or low impedance
in such a tube. This sort of tube, however,
never seems to have gotten ot of the ex-
perimental stage. It may be that the tube
is not entirely suitable for practical use. No
doubt this is due partially to the fact that
these experiments were carried out with a
view to economical operation instead of true
power amplification.

e Tz

5-Meter Transmission
(Continued from page 807)

10 e

late perfectly, steadv operation followed. In
receiving, the UV201-A tubes were used
and no difficulties were encountered.

Oscillation in the receiver 1S controlled
by the grid leak only, but if it is desired a
potentiometer could be placed in the circuit.
I is advisable to use & vernier dial on the
receiving condenser. The receiver needs ho
critical adjustments, the connections being
made as shown in the wiring diagram.

The only adjustments onl the transmitter
are the locating of the voltage nodes, X and
Y. The easiest way is to vary the leads
antil maximum_current is indicated in the
ammeter G.  Maximum efficiency is ob-
tained when the power leads (the leads in-
cluded between X and Y) are at zero po-
tential with respect o radio frequency. It
should be possible to touch the loop at these
nodes without affecting the oscillator. So
it is important that these points be properly
located. The radio frequency chokes should
be given close attention and put in the cir-
cuit at the points shown.

The fifty-watt set was coupled to an an-
tenna having a fundamental near 250 meters.
\With about 1.5 in the oscillatay. .3 amp, was
pushed into this big antenna. The maximum
range during local tests was five miles. In
this set the receiver was used without an-
tenna or ground. The transmitter coupled
to this antenna was on the air during the
recent ARRL tests and as vet the reports
have not been published. Tests arec now
going on to determine the best manner in
which to work the set. Three methods are
in use, namely, a loop transmitter, coupling
to a very large antenna and coupling to a
“Hertzian" oscillator.

MEASURING THE VOLTAGE WAVE
The method of calibration is somewhat

Radio News for December, 1925

different from the usual one employed. The
measurement of the voltage wave, as usually
done, is inaccurate, especially if the spark
testers are used. In this method (recom-
mended by the University ot Illinois Labora-
tory) the current wave is measured. The
“Lecher” wires are stretched parallel and a
galvanometer or thermocouple placed across
one end. A reflecting plate or wire is
moved along the system umtil a maximum
deflection is noted in the meter. The dis-
tance between two such points represents
half a wave-length. The method is ex-
tremely accurate and is so sensitive that a
movement of two or three centimeters of
the shorting or reflecting wire will change
the meter deflection more than 50 per cent.
of the scale reading. The oscillator is
coupled to the “Iecher” wires at the meter
end by bringing the side AC near. It is
not advisable to couple toq closely for the
interaction between the |wires and the
transmitter may change the frequency. If
sufficient power is used it s possible to use
a ﬂa‘shlight bulb in place of the meter. The
receiver, with the tube in, but the filament
not lighted, was used as a wavemeter. To
find the wave it was necessary only to bring
the wavemeter near the transmitter and
note the sharp drop in the circuit current of
the transmitter.

The illustrations and diagrams will con-
vey the simplicity of five-meter work and
perhaps encourage some experimentation in
a more determined manter in the near
future.

I W

The Kiro-Uox—Alias
Neurophonometer
(Continued from page 767)

BT T

g

T,

mamm

As‘ the wiring diagram shows, the two
tcr’mmals which are used in locating the
point of trouble in the patients are placed
in parallel to a one-megohm resistance and
in series with a couple of condensers. In
the opinion of engineers af the laboratory,
the note in the phones is changed as the re-
sistance of the body is added to the circuit,
Ilowever, it must be remembered that in
case the resistance of the body does make
the (llﬁqrellce—\leicll is not at all certain—
it positively is not the resistance of the
nerves that are being measared, but the total
resistance of the whole body path between
the two clectrodes. On the face of it, it
is quite preposterous to claim that the ma-
chine measures the resistance of the nerve,
even if it could measure resistance, as such.
How, pray, is it possible to take into con-
sideration only the drop of voltage in the
nerve when the two electrodes are on the
shin? Why is it not more logical to con-
sider the current in the ordinary manner
and say that it takes the easiest path from
one electrode to the other?

At school it was alwars the custom to
measure resistance with the aid of a bridge
and a_known resistance or roughly to com-
pute it from the voltage drop. The volt-
meter in the present set is directly across
the _ﬁlamem terminals and so it is hardly
possible—without the aid of the special dis-
pensation, which remamms ‘to be proven—to
consider it at all in the irtvestigation.

CAUSE OF CHANGE IN PITCH

However, with the head electrode clamped
securely on the victim's forehead and the
exploring clectrode at some other point on
the body, a shift in the lagter will result in
a change in tone. This is because, mathe-
matically, the Cr of the detector circuit will
give a certain note for the VLC factor in
the grid circuit. When this is changed,
the note will change; a ¢hange in the re-
sistance between the electrodes  will, of
course, change the value of the radical and
tikewise the pitch of the note.
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EVEREADY HOUR
EVERY TUESDAY AT 9 P. M.
Lastcrn Standard Time

Far real radio enjoyment, tune in the“Fver-
eady Gioup,” broadcast through stations—
WEAF New York WCAE Dittsburgh

WIAR I'rovidence WSA|  Cinclnnatl
WEE| Foston WWJ  Detroit

we
WF
WG

TS Worcester Minneapolls
1~ Philadelphta weeo { 3P
R Ruffalo woc Davenport

</-

No. 764
Porteble

2214 -volt
Vertical
Price
$1.75

AND ALL
GENERAL pURPOSES

INSPECTED
T

ESTE
RELIABLE

Eveready
Columbia
Ignitor
g

Batlery,
the proven
dry cell
for all
radio
dry cell
tubes
1Y volts

No. 779
22V5-volt
Larze
Vertreal
Price
$2.00

A
V2-v0i
b
Battery

Price
60 cents

For radio economy

Evereapy Radio Batteries are noted for their long
service and economical operation. They are made in
different sizes and types so that every radio user can
enjoy the economy and convenience to be had by
fitting exactly the right Eveready to his receiver.
The five dry cell types of Eveready Radio Batteries
are here illustrated and described to make it easy
for you to decide just which will give the longest
and most economical service on your set. A dealer
near you sells Evereadys.
Eveready Heavy-duty “B” Baitery for four
or more tubes

No. 486. Extra-large Layerbilt. 45 volts. Vertical.
Eveready’s latest contribution to radio. The new Layerbilt
construction which gives much greater service. Same
size as No. 770. Price $5.50.

Eveready "“B” Battery for one to three tube sets
No. 779. Large. 2214 volts. Vertical. LEspecially adapted
for Radiola 25, DeForest D-17 and Operadio receivers.
Same capacity as No. 766, and suitable wherever variable
taps are not required. Price $2.00.

Eveready “B” Battery for portable sets
No. 76+. Portable. 221% volts. Vertical. For portable
sets where medium weight and size are permissible.
Price $1.75.
Eveready “4A” Battery

Eveready Columbia Ignitor Dry Cell Radio “A” Battery
for all dry-cell tubes. 114 volts, The dry battery used
by vacuum-tube engineers in developing the dry-cell tube.

Eveready “C” Battery

No. 771. 415 volts. Saves “B” Batteries, improves tone.
Price 60 cents.
Manufactured and guaranteed by

NATIONAL CARBON COMPANY, Inc.

New York San Francisco
Canadian National Carbon Co., Limited, Toronto, Ontario

eVEREADY

Radio Batteries

—they last longer

Layerbilt
Extra-
large
Vertical
Price
$5.50

8§27
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RADIO

TheBoschRadioReceiver,
unapproached in tonal
quality, volume, selectiv-
ity,simplicity of operation
and beauty of design, is
a product of an organiza-
tion excelling in the man-
ufacture of precisionelec-
trical equipment. The
Bosch radio receiver and
the Ambotone—the Bosch
wood conoid reproducer
—combine to give a new
standard of quality in
radio reproduction. The
Bosch radio dealer near
you will demonstrate the
Bosch radio triumph. The
Bosch Receiver $145.00. . .
The Ambotone Reproducer
$27.50 . . . The Junior
Ambotone $14.50.

AMERICAN BOSCH
MAGNETO CORPORATION
SPRINGFIELD - - MASS\CHUSETTS

World Radio Histol
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for Christmas
A set of NA-ALD

colored Dials
to dress up your radio

Give ’em to your wife and
get the benefit yourself!

S

HEN fans first built radio

sets, the womenfolk regis-
tered silent objection to their
ugly appearance but they endur-
ed the clutter because radio was
such a novelty and because they
thought maybe you'd soon get
over the craze.

But soon as they saw your
craze was a permanent obses-
sion, they began asking for bet-
ter-looking sets. .

The latest, up-to-the-minute
advancement in making a set
harmonize with its surroundings
is represented by the New Alden
Colored Dials. They will make
your old set most attractive.
T~ the new set they will add
the pleasing qualities of color
ana beauty.

The coiors are Garnet, Mala-
chite Green, like mottled green
and white marble; Brilliant Tor-
toise, that blends with every
color combination; or in beauti-
ful Grained Mahogany. $5.00 a
set, any color, in hardware, elec-
trical, radio or department stores
and in gift shops. .

Give a set to someone 1n your
family and then—all of you can
enjoy their beauty! Or ‘here’s a
stunt. Leave this magazine open
on the living room table at this
page, with a big pencil check mark
beside this ad, and see if the
family doesn’t take the hint, and
buy a set for you, If the wife of
one of your radio fan friends
asks you what to give her hus-
band for Christmas, you might
mention Alden Colored Dials.

Mail the coupon below if you'd
like some free but worthwhile in-
formation on the New Colored
Dials.

ALDEN MANUFACTURING Co.
Dept.K14, Springfield, Mass.

Alden Processed

Sockets and Dials
r—-“'—-—“'——_“'———‘-————-—--"'I

ALDEN MFG. CO., Dept. K14,
Springfield, Mass.

Please send me “What to Build”
information together with information

on Na-Ald Colored Dials.

l

|

All the directions given are simply formed
for showing the buyer how to bring the
frequency of the grid discharge into range
so that it will give the note. When the
practitioner makes his first adjustment for
the individual, called “tuning the patient in,”
he simply sets the constants of the circuit
in such a way that the Cr and the VL.C are
in such a relation as to give a high-pitched
note. The fuimy business about subtracting
and adding the dial numbers is all the purest
buticombe, just simply bait for the gullible.

e

& 1

e

o— 1 /“" oA
\ g

The schematic diagram of the Kiro-vox. With a
little juggling it would make a good radio re-
ceiver.

Pray, what has the change in capacity or
inductance or feed-back to do with the re-
sistance of the patient’s nerve. And people
who fall for such stuff are patients, indeed.

Just read the directions below, look at the
pictures of the dials referred to and examine
the hook-up. If the ludicrousness of it all
does not strike you, we give up.

The directions follow, verbatim:

DIRECTIONS FOR OPERATING KIRO-VOX

The four large dials represent four variable
radio units, mounted behind the panel. The left-
hand upper dial (when you are facing the KIRO-
VOX) is a vario-coupler. The right-hand upper
dial is a variable condenser. The lcft-hand lower

dial is also a variable condenser, and the right- .

hand lower dial is a vario-coupler.

The radio vacuum tube in the upper central
part of the panel is a radio UV-201A vacuum
tube. The small knob with a pointer on it is a
rbeostat. The binding posts at the extreme left-
hand side of the pancl are for the purpose of
connecting the head clectrode and the search
electrode. The head electrode is attached to the
top binding posts, and the search electrode is
attached to the bottom binding posts.

The small switch marked “F” is the filament
switch, and is operated by pushing in and pull-
ing out. The operating™ position is “in,* and
when the switch is pulled out, the entire machine
switch is cut off and will not operate.

The phone-jack just above the Baldwin Unit is
for the purpose of plugging in the head-phones.
The Dbinding post to the right of the panel is
the plus side of the “B’ battery, and is to be con-
nceted by the connecting wire to the binding posts
on the battery-box. Tbe bhattery-box is the small
box that comes with the KIRO-VOX.

On one end of the battery-box is an electric
plug plate, and a binding post. You will also
find a connecting cord, with a plug, that fits into
this plate, and also fits into a similar plate in
the KIRO-VOX.

OPERATION

First connect your double wire with plugs to
the two brass plates, one on the KIRO-VOX,
and one on the battery-hox. Then connect the bind-
ing posts on KIRO-VOX to the binding posts on
the battery-box, with a single wire. Then place
all dials with the exeeption of the small vernier
dial at “50,” the vernier dial at zero. Now push
in the switch marked “F,” and the machine should
oscillate. In the event that is does not, move the
lower right-hand dial towards the higher figures,
until it does oscillate.

1f the oscillation sounds coarse like a fog horn,
pull the double wire plug out of the brass plate
and reverse it. The oscillation should be a high-
pitched tone like a horn, when it is properly con-
nected. Having connected the two electrodes to
the binding posts on the left-hand side of the
machine, place the head electrode on the fore-
head of the patient, and the other immediately
under the occipital protuberance, then turn the
lower left-hand dial toward the higher numbers,
until the machine just oscillates. By oseillation,
we mean where you first hear the singing sound,
then go down over the spine with the search elec-
trode, and where the machine stops oscillating,
you will find a \resttictionl-talithelife-flow over
those nerves. (You will not! Editor.)
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In case of cord pressure, you will find that
the machine stops oscillating at all points below
the cord pressure over the right spine. (Abso-
lutely untrue! Editor.) Now, in order to find
impingements or subluxations below cord pres-
sure, you place the search electrode at the point
of the cord pressure on the spine, and turn the
left-hand lower dial toward the bigher figures,
until the machine again oscillates, always being
sure to turn it just to a point of ascillations, but
not above the point of oscillations, then continue
down the back, as before, and if the machine
again stops oscillating, this will indicate an im-
pingement or subluxation below the cord pressure.

MEASURING DEGREES OF RESISTANCE
TO THE LIFE FLOW

After tuning the patient in with the electrode
ou the forehead, and the occipital protuberance,
and you find a point at which the machine stops
oscillating, you first note the figuve on the dial
at the point of oscillation, gotten from the fore-
head, to occipital protuberance, and then subtract
that figure fromn the figure on the dial, when it has
been brought to a point of oscillation, where it
stops, due to the swbluration, and ithis method is
always good, also, below a point of cord pressure.

The exterior of the Kiro-vox. The numbers here
correspond to those of the photograph on a pre-
ceeding page.

STARTING MACHINE

After the machine is hookcd up according to
the above instructions, move the rheostat back to-
wards the left. until the machine ddes not oscillate
when all the dials are set at *“50,” then move the
rheostat to the right slowly until the machine just
oscillates, but not beyond this point, then pro-
ceed to examine the spine as direeted.

1f there is anything you do not umderstand about
these instructions, please write us.

INVENT RADIO RECORDS

An innovation in broadcasting has been
announced by the Vienna Press. It is the
invention by the Austrian scientist and
X-ray expert, Moreno Levy, and the engi-
neer, Frank Locritzo, which they say makes
possible the fixing of broadcast sounds as if
by a gramophone record and the rendering
of them later at will any number of times.

The principal part of the invention con-
sists of disks on which the braadcast sounds
are recorded by a spiral congisting, not of
deeper or shallower impressions as on a
gramoplone record, but of a continuous line
of points more or less strongly magnetized
according to the strength or quantity of the
sound.

It is also possible to run down only cer-
tain parts of this record, sKipping others.
The disks are demagnetized! by a simple
process and may be used again.

The inventors do not declare they have
discovered any new principle, but have com-
bined known .elements into something de-
cidedly novel.

The invention, it is stated, will have an
important bearing on wireless transmission
of pictures and on “wirel#ss signals.”—
New York Times.

Note: The description of {this apparatus
sounds wvery much like the old-time telegra-
phone used some ten or twelve years ago for
the antomatic recording of Righ-speed sig-
nals, described in the August| mstallment of
Life and Work of Lee DeFdrest. See also
Lditorial in August issue.—EDITOR.

UNBIASED OPINION

Campus: “Those football players musts
make good radio men.”
Wampus: “Why for, Ulysses?”
Campus: “The coach said they did good
grid work.”
Contributed by Jack Bront.



Radio News for December, 1925

Do your BATTERIES fail ~

when you want them most ?

Now — you can be certain of
continuous, unfailing ““4”
power of the highest quality
... and always at full voltage.

- -« -

A DELIGHTFUL PROGRAM that you've
been looking forward to. A circle of
friends to share it with you. Your radio
is working perfectly. Then the rich, clear
tones begin to fade. Embarrassed, you
start to tune and tinker.

Your “A” batteries failed—just when
you wanted them most!

N experience that comes to
Averv radio fan! For “A” bat-
tery failure is the most fre-

quent cause of poor radio reception.

But to you—this need never hap-
pen again. For you can now have
continuous, unfailing “A” power
that automatically replenishes itself
from your house current.

Unipower—a triumph in radio
engineering
Unipower is a single compact “A”
power unit that fitsinside most radio
cabinets. It takes the place of dry
cells or separate storage battery and
charging units.

Unipowercomestoyoucompletely
wired and assembled—all you have
to do is connect two wires to your
set and plug in on your house cur-
rent. Unipower is equipped with an
exclusive Balkite charger of special
design. Unipower will last you for
years, and has no tubes, bulbs, lamps
or working parts that require fre-
quent and expensive replacement.

A unique feature of Unipower is
the master-control switch that gov-

Unipower

Off when it’s on— On when it’s off

erns the operation of your entire set.
When the switch is ON, Unipower
feeds your set rich, quiet power with
neither hum nor noise. When the
switch is OFF, Unipower automat-
ically replenishes itself from your
nouse lighting current.

Unipower is not a battery elim-
inator, and should not be confused
with any other power device. Uni-
power is a scicntifically designed
“A” current supply which automat-
ically converts house lighting cur-
rent into radio power.

Within the reach of all

The (initial cost of Unipower is
within the reach of all—and the first
cost is the last! Unipower banishes
theinconvenienceof dry*“A” battery
renewals, or the bother of charging
a storage battery, increases the life
of your tubes, and in addition, gives
you the finest kind of continuous,
unfailing “A” power.

Take time today to see Unipower
at your radio dealer’s. He will be
giad to demonstrate it and explain
its features to you. The Gould
Storage Battery

831

The standard Unipower operates from
alternating current, 110-125 V-60 cycle.
It is supplied in two types. The 4 volt
type is for sets using U V 199 tubes or
equivalent and retails for $35.00. The
6 Volt type is for sets using UV 201-A
tubes or equivalent and retails for
$40.00. West of the Rockies, prices are
slightly higher. (Special models, 25-50
cycle, are available.)

Company, Inc,,
250 Park Avenue,
New York.

FREE! write forin-
teresting booklet, ““Uni.
power—a Triumph in Ra-
die  Power”, describing
Unipower’s many advan-
tages and economies.

THE UNIPOWER IL~
LUSTRATED HERE IS |
FOR SETS USING UV.
199 TUBES OREQUIV.
ALENT. FITS COM.
FORTABLY INSIDE
MOST CABINETS.

Tradw Mark




Servicing
Instrument

and wish them
a year ’round
of tube saving

If you kinow a radio fan——and certainly there
are far more of (hesc spccncs than the alinost
extinct ‘‘non-owuners”—give him or her a
Sterling Tube Reactivator or Tube Tester.
What better gift than one that keeps all
tubes bristling with life and saves the set-
owner the expense of costly renewals? Or,
a compact, handy tube tester always ready
for duty to show whether tubes are good,
fair or poor amplifiers—certainly an appre-
ciated asset to good radiol
You'll want one yourself, too. A never-to-
l]c-forgouen. practical Christmas with Ster-
ling Radio Equipment that routs most radio
troubles all year throught
TUBE REACTIVATOR
Renews worn out fila-
ments in UV-201-A,
C-301-A, TUV-199 and
C-299 types of tubes.
Also valuabhle for
matching tubes in the
set. The meter tells
w h en reactivation is
necessary and shows
just how much the
tubes have improved
after treatment,
List Price $12.50
“HOME"” TUBE
TESTER
Tests plate current of
large tubes, in the set,
showing whether they
are good, fair or poor
amplifiers. Also a type
for small tubes.
List Price $8.50
“UNIVERSAL”
TUBE TESTER
More than a tube test-
er. Really a complete
set servicing instru-
ment for testing
tubes, batteries,
transformers, sock-
ets, and wiring cir-
cuit, For large and
small tubes. Equip-
ped with plate and
filament etnission
meter and plate
milliameter.
List Price
$18.00

TUBE
REACTIVATOR

"HOME”
TUBE TESTER

“UNIVERSAL”
TUBE TESTER

THE
STERLING
MFIFG. COMPANY

Cleveland,
Ohio

terli
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Justice [s Deaf
(Continned from page 785)

i " i

kevitches couldn’t drive their car because
they were out of gas.”

“Out of a lot of things, too,” I grunts.
“Say, who are tllcy anyway ?” “Thq re our
new neighbors,” informs Doris.

I nods. “I know that. Bo}mnkevitd]'s
lawnmowing spree woke me up at six this
A. M. I recognized the tune. He lhad our
mower.”

“I had to lend it to him,
“His is in the repair shop.”

" defends Doris.

“Anything clse of ours this chromo could |

| use?” I grunts. “Who is he?”
My encyclopedia is pained. “I found
out this much about them,” she offers.

“lle used to be a mine worker somewheres
in West Virginia until a relative cashed in

and left himt a wad of jack. Now he's
| here.”
[ “LEvidently,” T grumbles. “What'll we do

about it?”

Doris shakes her 11c4(1. dubious. “We've
gotta be civil, at least,” she decides.  “They-
're a sorta m(lupeudent tot, all of them.”

“JI of them?” 1 repeats. “low many
little coal miners are there?”

l\‘ly first and only lady pauses. “Well,
there’s four girls that P've seen, ages from
three to nineteen, dlld seven boys, running
up to about twenty.”

“Iloly ether!” I gasped. “Have we gotta
be saddled with this wrecking crew all

winter?”
Doris shrugs her shoulders.
on,” she answers, hopeless.
“Well, don't let thcm borrow anything
more,” [ advises. “Iirst thing you know

“From now

this slate-sorter’ll be wanting to get a loan i

on my super-het.”

“He tried to,”
was broken.”

I solemnly drlses and plants a kiss on my
fair one’s brow. “Noble, that’s what 1 calls
it,” I declares. ‘Ilcrmllcr, anything we've
got is cither broke, lost, strayed or quaran-
tined.”

But responsibilitics ain't so easily dodged.
These Bohunkevitches have the cold cash,
all right, and plenty of time. In fact, cur-
rency and cupl(ln\ arc the two things these
Polacks ain't 1)Usbtsslllg nothing else be-
sides.  But they're sorta averse to spending
their own finances when somebody else’s will
do just as wecll.  There being neither
[ Scotch nor Hebrew in them, I'm puzzled.

One nice day, as I'm puttering around
the yard tr\mgr to locate a stray peg to tie
a guy wire to, who should lean over the
boundary line fence but old man Bohun-
keviteh himself, in person. [ says for him
he's a bit cducatcd Anyway, 1 don’t need
no interpreter.

“Hello, Mistor Hammerstein,”
with a voice like a traffic cop.

says Doris.  “I told him it

he greets,
“Have you

| got—
“No,” I replies.
“_got any idca where a feller can get

some acrial wire?”

Which is a sap question to ask, there be-
ing a radio store within sight of the house.
1 sces it's either a stall for a begging pro-
position or else a wedge for some chatter.
Me being unprotected. this son of the un-
derworld unloads his mind.

“Say, Mister Hammerstein,” lhie begins,
“there must be something wrong with your
radio set.”

As it occurs, there is, which ain’t unusual.
But how did this pick-wiclder find out?

“Yeh?” [ says, curious.

“Yes. T'm getting a lot of static lately.
[t must come from your sct.”

“Oh, docs it?"”

“Yes,” says this nervy Ned.
| to look at your outfit.”

“We'll have |
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Bulb Extra

At your dealer’s. If he cannot supply

you send his name with your order to

YAXLEY MFG. CO,
Dept. N, 217 No. Desplaines St., Chicago

Premier B Battery Cabinet

Our Premier B Batrery Cabinet is a beautiful
piece of furniture. The B battery compart-
ment will take any type B hullu‘y lhe space

of (dCh B hattery compartment is 422" wide,
814" high and 10’ deep.
| For Genuine
Tranel Deep Walnut
Txla " $18.50
%0 10" 19.00
Tx21 10” 19.50
Tx26 10" 20.00
Ax:ZS a7 21.00
x3d 10" 22.00
F.0. ll Waukeslia, Wis.

The tops of these cabinets are figured walnut,
the ends and B battery panels arc select wal-
nut, all 5-ply veneer. The hases are built up
oi massive molding. Nickel plated piano
hinges and ld hclders. The material and
finish in these cabinets will equal the best
furniture obtainable.
We Make 9 Styles of Cabinets for
14 Sizes of Panels.

Scud for our 1925.26 line cf cabinets at
“Factory to User” prices.

UTILITY CABINET COMPANY
WAUKESHA  Phone 721  WISCONSIN

e

ESPERANTO—Radio Manual

Contains short Esperanto cobirse and exer-
cises, Esperanto-English and English-Esper-
anto Radio dictionary. List of foreign
stations broadcasting in Esperanto. Radio
symbols, illustrated. Price 20 cents,

| ESPERANTO ASSN. OF NORTH AMERICA
Pierce Bldg. - Boston, Mass.

Insure your copy reaching Bou each month,
Subscribe to RADIO NEWS |— $2.50 a year.
Exp‘;ngenter Publishing Co., 53 Park Place,
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No note is tov low —no note is too
high—to be fully amplified by T*hor-
darson Autoformers. Autoformers
are all frequency amplifiers —they
amplify with even magnitude ALL
notes witain range of the human
ear. Deveioped, perfected and built
ouly by Thordarson.

A Thordarson Autoformer
Amplifier built in accordance
with instructions and diagrams
furnished with each instrument.

Autoformer Amplification

Amazes Vast Crowds

Used at Radio World’s Fair, New York City, to Amplify
Programs and Announcements Broadcast by Loud

ouTPUT
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RECEIVER

(e &
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free.'

Send for our new
interesting bulle-
tins on Autoforn-
eramplitfication,
They contain
hook-upsandecom-
plete directions.

AUTOTSRMER
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FN

mﬂl-'j@—on
i

1

20-133 v
)

13 Obene
RHCOSTAT)
0
4y -izv
<

ava

Speakers Throughout the Great Halls

Tens of thousands of radio enthusiasts
were completely won to Autoformer
amplification during the Radio
World’s Fair in New York. The
Thordarson Booth was besieged by
fans, amazed and delighted over this
latest Thordarson achievement, It was
hailedi on all sides as the outstanding
development of the year in amplifica-
tion, “What is it?” “How may I use
it with my set?” Such
questions were continu-
ally repeated.

Our answer was this: As
the world’s oldest and
largest exclusive makers
of transformers, we have
led for years in broaden-
ing their amplifying
range. In the Autoformer

UI.’u/udI.ff.()i}(I”y
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we have finally developed an all-fre-
quency amplifier —a new instrument
capable of fully amplifying all notes
audible to the human ear. Thus the
deepest notes of the grand organ, bass
viol, tuba, English horn, etc., at last
are brought out as clearly as those in
the middle and upper registers of the
musical scale, Improved long distance
reception and better volume control
are further advantages.

Autoformer amplifica-
tion is expressly for those
who seek the finest repro-
duction of programs to
be had. May be used
with any set in place of
present amplifying trans-
former hook-up. Auto-
formers are $5 each.

Guaranteed

RS

All Frequency Amplifier

ON

How Autoformer Amplification is

praised by its users

Dunkirk, N. Y., August 5, 1925,

This is to congratulate the Thordarson Co. on their
achievement in producing such a perfect piece of appar-
atus as your Autoformer which I embodied in a new
hook-up I have just completed —tuned regenerative
R.F. 2 stages, soft detector and 3 Autoformers. | wish
to advise that it is without parallel, exception or any
comparison whatsoever, the most perfect performer |
have ever seen, heard, tested orbuilt— and | have built
some pretty good ones.

Reproduction is absolutely faultless and perfect
throughout the entire register—each and every note
from the deepest bass to the highest treble is perfect
and uniformly amplified. Sunday night | had Godfrey
Ludlow on his 225 year old Stradivarius (from WJZ)
absolutely perfect although it was a pretty “rotten’
night. It was some treat. To-night (one of the poorest
for some time) I pulled in everything east of the Rock-
ies, that was on the air and I pulled in enough music to
overcome the static to a great extent. Everything on
Speaker.

She’s a good D.X. getter and as for volume, has all
that the windows will stand ~— and with all this volume
does not distort any. It makes a beautiful outdoor pro-
gram distributor. You can hear it plainly and perfectly
for two or three blocks (at night).

Very truly yours,
John Player.
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Thordarson Super Audio
I'requency Transtormers
aretobehadin either the
sub-panel or top mount-
ing type, Sub-panel type
permits neater assembly,
shorter leads and con-
cealed wiring—as in fac-
tory sets. Three ratios:
2-1,85:3Y2-1, 84; 6-1, $4.50.

Other Thordarson Transformers

THORDARSON, ELECTRIC MANUFACTURING CO,

Thordarson Power Am-
plifying Transformers,
813 the pair, Thordarson
Interstage Power Ampli-
fying Transformers, $8.
All Thordarson products
are unconditionally
guaranteed. Shipped dir-
ect upon receipt of price, &
if dealer cannot supply.

'ormer specialists since 1855

‘WORLDS OLDEST AND

LARGEST EXCLUSIVE

TRANSFORMER MAKERS

Chicago. US.A.

MU-RAD /
[ Y(Ili 111 ey
G CH Al H
SilverMarshall ::; fll:: e
OBE MacMillan
ULTRADYNE Arctic
‘Newport Expedition

BUCKINGHAM °
NUNN-LANDON
KUSTOMBILT and
many others

use Thordarson Super Amplifying
Transformers. Leading sel builders
use more Thordarsons than all com-
betitive transformers combined.
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AMERICA’S GREATEST
KNIT JACKET VALUE!

T'S worth broadcasting— »(
the story of the Practicoat.
Tune in on this manly
garment and enjoy its
comfort, its sturdiness,

its good looks.

A chummy,” friendly
garment that fits snug
and wears long. Only

$s5, too —and guarsan-
teed to satis?y you

If your dealer hasn't it,
order durect through us

Jor

KNITTING MILLS
8-14 West 30th Street
“New York City

The gall of this goof gets me. “Oh, we
will, will we?” I inquires, frigid. *And
since when have you the nerve to presume
it's my set that's causing the troublez”

“It must be,” insists Bohunkevitch. “My
set is perfect.”

“Ol, is it*" I asks, sour. “Well, we'll
just let my set be. What kind of a riga-
marole have vou got tied to that clothesline
of yours?”

Bohunkevitch  expands  his  waist-line.
“An cight-tube neutral-dyne,” he informs.

“I see,” I says. “Did it ever pop into
your gray matter that therc’s other radio
sets in this and adjacent municipalities?”

“Sure. But yours is nearest. It must be
the one.”

“Oh, must it?” 1 retorts, mad. “Well,
vou can very phlitely go somewheres where
it’s warm.”
house.

The Black Diamond Expert is undecided
whether to call the cops—of which we have
one, a faithiul follower of Morpheus—or
to begin lostilities by cutting a coupla my
guy wires. However, he thinks the better
of it, and goes inside.

But the next day the battle begins in
earnest. Bohunkevitch apologizes!  Tells
me it ain't my set after all!

“What news!” I grunts. “Whose is it?”

“It's a joint up on the hill, run by a guy
named Lawson.” savs Bohunkevitch. “He's
got a lot of things up there that's making
radio hard to use.”

Of my own stuff 1 ain't so sure. but of
Jerry's—well, my Irish is up, ten points,
and 1 rises to the defense.

“What're you beefing about?” I asks.
“Jerry's apparatus don’t bother nobody clse.
Why don't vou get a real radio?”

“I got a rea! radio.” insists Bohunkevitch.
“It's that guy's coils that makes the static.”

“You're pretty positive for a little cuss,
ain’'t vou?” I remarks. I'm six-fcet-one.
and this minature rambles along at about
five-feet-eight.  “Well, let me tell you; if
you starts any rough stuff with The Master
vou'll have the whole town on you. Lay
offa him, get me?”

Bohunkevitch is as stubborn as an army
mule in a plaster cast, so I walks off and
lets him agree with himself.

Two days passes without anything mar-
ring the landscape untit T runs into Doc
Maxwell. He buttonholes me and asks me
if I've heard.

“Ieard what?” I inquires. “Did old Bill
Hendricks get Scotland on one tube?”

“No, no!” says Doc. ‘“Have you secn
the petition?”

I admits the fact, negatively.

“Well, our new fellow-citizen, Bohun-
kevitch, is circulating a petition to be pre-
sented to officials demanding that Jerry dis-

continue his experiments in radio. Can you
beat it?”
I'm not surprised, but I laughs. “Sure”

I grins. “Who'll he get to sign it?”

“Nobody, so far, and it's not likely he'll
get anybody.” states Doc. “Can you imagine
the nerve of the man?”

I don’t have to do any imagining, and tells
Doc. Somehow, he’s worried, and I ain't
exactly easy.

“Let him circulate until he’s absorbed,”
I laughs. “What'll he do?”

“Ol, nothing, I suppose,” replies Doc.
musing. We lets the matter drop, but that
night I hoofs it over to The Master’s.

IIis laboratory is composed of several
rooms on top of his garage. As usual,
Jerry’s in the middle of an experiment, SO
I says little until he’s through.  Then I in-
quires about the petition.

“Yes, the bounder was here today,” says
Jerry. “Ie said it was his constitutional
right to make me refrain from using my
apparatus. The idea!”

“But what canchelds T IEEKS.
unele signer.”

“He can't

onrt 1
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With which T beats it into the
1

LARGE CONCERT UNIT
The Heart of the Speaker

Large size of this unit gives great
range with tone of most pleasing qual-
ity which, combined with the amplify-
ing properties c¢f the Burns Horn,
produces remarkable results

Horn is of distinctive de-
sign with pyralin flare in
severa! handsome finishes.
It pleases the eye as well
as the ear.

Made by

NAmerécar &leclric (ompany

CHIGAGO, U.S. A. =

DEALERS!!

| Have Your Orders Shipped

| SWIFT—SURE—SAFE

| By the Old Established and Retiable
' Wholesale Radio Distributors

of All the Leading Genuine Manufacturers

’ WRITE FOR OUR |
CATALOG RD 6

‘Radio Red Book

The Book That Helps [You Sell Radio

| PLEASING DISCOUNTS
[ PROMPT SERVICE

WILLIAMS HARDWARE CO.
RADI® DIVISION
115 S. Vermillion St. Streator, 11

Templo $2t — Cabinet Type 331
THE ONLY—
ceramic exncnential horn—
semi-adjustatde protected unit+
way you ean ge:i the utmost saf-
tsfactlen from your set— 3
Jon’t Blame the S:t— 1se a8
TEMPLE! Handled by dealers wha
make friermds of their customemy,
lHear 3 TEMPLE under vomparisgn
before you deeide on any spcakdr,
PARCELLS & CCMPANY

68 W. Washington St.. Chicaap. 1U.

Insure your copy reaching you each month.
Subscribe to RADIO NEWS — $2.50 a year.
Experimenter Publishing C9. 53 Park PlL, N.Y.C.
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Better Reception

Every sale of Willard “A” and “B” Radio Bat-
teries means a satisfied customer, for the Willard
Selling Plan insures strictly fresh, full-powered
batteries, which are in the pink of condition when
your customer receives them.

As an occasional recharge serves to keep

Willards fresh and full-powered the customer
obtains better reception. And as Willards last for
years he saves money, as well.

RAD

In addition, you are able to offer the convenient
service and recharging facilities of the Willard
Battery Men to customers whom you do not sell
rectifiers.

Wiillards have the highest endorsement of the
radio fraternity. Over 200 leading broadcasting
stations have standardized on them because of their
steady power and freedom from electrical leakage.

The better job Willards are doing for these
stations is identically the same job they are
designed to do in receiving sets.

Willard Storage Battery Co.

Cleveland, Ohio

f

The Right
Selling Plan
for

Radio Dealers

Your local Willard Serv-
ice Station will act as your
jobber on Willard Radio
Batteries.

This means a quick source
of supply of strictly fresh,
well charged batteries which
you can turn over to your

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.
Have your 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 through

The Willard Battery men
and their
Authorized Radio Dealers

Appropriate signs and
window cards will identify
you as an Authorized
Dealer. Booklets and other
valuable selling helps will
also be furnished.

Your Nearest Willard
Service Station is Your

$ Nearest Willard Jobber

customers in the pink of
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A New Gift

To Make Radio
Owners Happy

Anything that makes for
betterment in radio recep-
tion will recceive a royal
welcome on Christmas
Day. Every owner of a
radio receiving set, there-
fore, will be sure to appre-
ciate such a thoughtful
gift as the new

Super-Booster

It Improves Radio
Sets of EVERY Make

e ——

The Super-Booster is the best
preventative  of interference,
static and fading troubles ever
devised.

Resides—the increased volume,
clear and realistic reproduction,
big saving on batteries and tubes
are additional  Super-Booster
advantages.

It is extremely simple to operate
and the compact, mahogany
case, 9” x 4" x 5" makes a de-
cidedly handsome gift.

Ask your dealer about SUPER-
BOOSTER mow. Or, send a
money order for $12 and we
will send vou a Super-Booster
at once, charges prepaid.

Super-Products Mfg. Co.

9181/, So. Vermont St.
Los Angeles, Calif.

Distributors

Stockhouse & Allen
2729 N. Morgan Strect
Chicago, L
Pacific States Electric Co.
575 Nlission St.

San Francisco, Calif.
or 236 S. Los Angeles St.
Los Angeles, Calif,
Jackson & Merefield
310 Beckel Street
Dayton, Ohio
Du Pont Carelton Co.
255 California St.
San Francisco Calif.

Insure your coOpy reaching you each month.

Subscribe “to RADIO NEWS -— $2.50 a

Experimenter Publishing Co., 53 Park P,

year.
N.Y.C.

“But he can have it brought to trial in
his own name,” informs Jerry. “ie'll
proably lose, but it'll be a nasty mess. This
is the first complaint I've lad. Why can't
cuch people stay away:”

“1f he'd had a real radio he'd never have
been bothered,” I declares, “As it is—"

I'm interrupted by the appearance in the
doorway of a gent that looks like trouble.
e is.

“Mr. Gerard TLawson?” he asks. The
Master nods. Then this individual shoves
a paper at Jerry and beats it.

It's a summons, all right. An invitation
to appear in court and have his family his-
tory ironed out. The date is set for next
week.

“Next week!” 1 yelps. “Say, have the
preat American courts woke up at last?”

The Master smiles, wan. “Oh, this is
merely a small civil case, and will have
original jurisdiction in _ Justice Kenway's
court here in town. I rather imagined
Bohunkevitch would try some trick, so I
told the Justice to call the case as soon as
possible.  He did.”

“When is it?”

“Next Thursday. This is Monday.
've three days to prepare.”

I’'m puzzled. “Prepare what?”

Jerry smiles again. “You'll see, later.
Just give me a lift with this death-ray ma-
chine.”

I don't
about?”

“The instance cited in the accusation is
that the operation of this ray machine one
night last week—you were here, I believe—
interfered with Bohunkevitches radio re-
ception.”

I've a faint idea now, but I keeps quiet.

“Youll be my chief witness, Joe.”” says
The Master.

We

like secrecy. “What's it all

“\What'll T witness to?” T asks. “I don't
know a thing.”
“Of course vou don't.” agrees Jerry,

which has the fingerprints of a dirty crack,
hut knowing The Master I takes it straight.

“Then, when they asks me, what'll I say?”

“Tell the truth.”

“How?"’

The Master sighs. “They’ll aim to prove
that my machine caused the static. They
have no reason to believe this except that I
have the device, and it was in operation.
\We will try to prove that my ray machine
did not cause the static. Any clearer?”

“Somewhat,” 1 admits.

“\We have the added advantage of having
the entire town behind us. This, while ex-
cellent from a moral standpoint, will be of
little legal value. The fact that the pre-
sumed waves from my machine did not in-
terfere with anyone else’s reception does not
alter the fact that they presumably did hin-
der Bohunkevitch's pleasure. Between our-
celves, I'm afraid they did.”

“What'll we do?” 1 asks.

“\Wait, and keep our eyes open,” replics
Jerry. We does.

Thursday morning we're in justice's court.
Most of the townfolk are there, also a dele-
eation of Bohunkevitch's relatives from
New York. There's a strong flavor of gar-
lic and dill pickles in the air, and I'm wise.
lohunkevitch may not be able to do any-
thing legal, but if he loses I ain't putting
it above his gang to drop a little arsenic in
the city water. He's got enough cousins
present to do it You can't beat an East
Sider when it comes to having relatives,

In justice's court there usually ain't no
jury,  So Mr. Kenway asks cach one the
iacts in the situation, and delivers his ul-
timatum.

“The evidence is lacking.” he declares.
“The only way to scttle matters is to have
. test made. Mr. Lawson and Mr. Bohun-
kevitch will each select two friends as wit-
nesses.  Mr. Bohunkevitch, with Mr. Law-
son's witnesses, will listen in with  Mr.
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STRAIGHT LINE

PROUDFOOT

CONDENSER§

You can't pass over or confuse stations with
these condensers. Equal divisions on the
dial give the same change of wawe lengths at
all parts of the scale when used with the
correct inductance. Equipped with the 360
Proudfoot Universal Train Gear, finest tun-
ing is easily accomplished. Only three insu-
lation points, single hole mounting. Close
spacing of plates provides compactness_and
insures straighter calibration curve. Four
sizes—your dealer has them or can get them
for you.

prices.

We will send you circulars and
Write today.

MANUFACTURER$

Proudfoot Straigh: Line Coadensers,
Train Gears and Matched Coils are
used in many standard sets. 1f you

| are in the market for quality units, let

| us send you samples and quotations.

CRUVER MANUFACTUR!NG CO.
2456 W. Jackson Blvd. Chicago, IlL

Premier 20-ft. Extension Cord (for
loud-speakers) now comes with the
handiest connecting plug you ever
saw. Holds terminal pins securely.
Releases instantly. Automatic—with
no tiny screws to fuss with or lose.

PREMIER Cord,
with Plug

CRESCENT
BRAID CO., inc.

Makers of Extension
Cords and Battery
Cables for Radios

Providence, R. L.

64 lllustrated Pages

of Radio Bargains!
B write for Catalog Today

'l RANDOLPH RADIO CORP.

159 N. UNION AV, Dept. 2 CHICAGO, ILL.
anuréiyour cop; :aching you each m;nl‘;.
Subscribe to RADIO NEWS—$2.50 a year
Experimenter Publishing Co., 53 Park PL. N.Y.C.
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Built and wired complete in the new ALr-AMerican factory, the Model R Receiver
is offered as an ideal example of the solid value which a thoroughly equipped and ex-
perienced organization can build into a product.

N 4 Compare this receiver with any set you have ever admired or wished to own—dis-
ALL'AM‘E/RICAN regarding, for the moment, the entire question of price. Compare the construction—

= and check each of the six vital principles of value as briefly outlined below.

Then, apply the final test—compare the performance with that of your former ideal
of a radio receiver. After that—and not until then—remember the price at which the
Arr-Axericany Model R is offered and simply ask yourself this question:

Model R keceiver

Complete Without Tubes

ALL-AMERICAN Challenges Comparison on the basis of
the Six Vital Principles of Solid Value in Radio Receivers

1 The Model R Receiver is equipped with 1vi Extreme sharpness of tuning has been

1 Quahty of Tone Rauland-LyriF laboratory-grade trans- 4 Selectlwty achieved solely through improved con-
formers — designed especially for music f:lensc.r.and mductax}cc design, without
lovers, and the choice of music critics. impairing tone qQuality.

2 Ease in Tuning A e gt S 5 Sensitiveness The ALL-AMERICAN Tuned-Radio-
ALL - AMERICAN Straight-Line-Fre- N Frequency system results in a sensitive-
quency TUNING, reaching all broad- to Dlstant ness which challenges comparison with
cast wave channels and climinating all Signals any other set made, irrespective of the
crowding of low-wave stations. number of tubes.

o ALL-AMERICAN Toroids ractically

3 Qunetness eliminate the stray noises v\?hich ordi- d The beautiful two-tone walnut cabinet
nary coils pick up. Rauland-Lyric tone 6 Appe,aram,e,an with inlaid designs, has ample space,
amplification results in a remarkable Serviceability within it for all batierics or for a "B
qQuietness. socket-power if preferred.

Have your dealer demonstrate the Model R for you

The leading wholesaler of radio apparatus in your community has probably been,
for years, an ALL-AMERICAN Authorized Distributor. ALL-AMERICAN Guar-
anteed Radio Products are sold everywhere by responsible and reliable dealers.

ALL-AMERICAN RADIO CORPORATION, E. N. Rauland, President, 4207 Belmont Ave., Chicago

MEMBER

W ! OWNING AND OPERATING STATION WENR—266 MeTERS

toneers in the Radio Industry
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"I'he better loudspeakers today are capable of reproducing music with all its

truest refinements of tone quality.

Consequently a higher standard of transformer

design is necessary to deliver to the loudspeaker the desired volume with a purity
of tone that makes radio reception delightfully natural.

In designing the General Radio Type 285 transformers particular attention
has been given to tone quality—yet volume has been increased to a very marked

degree.

In spite of the pronounced superiority over other transformers they sell at a

popular price.

Enjoy music in its unmodified form—use type 285 transformers in the set you
build or substitute them in the set you already have.
sk to see them at your local dealer’s or write for our pamphlet 285-N which
contains amplification curves and wiring diagram.

GENERAL RADIO CO.

CAMBRIDGE, MASS.

«‘Behind the Panels of Better Built Sets”’

“IMP’’ Rheostat
(Pat. Y'end.)

Half Size
6 ohm or 25 ohm types
$1

CARTER

The smallest
but 34" back of panel.
in diamcter.
mounting.

pointer Knob.
ter design.
dealers.

In (anada—Carter Radio Co.. Limited, Toronto.

made, proijects
l%"

Single hole
Complete with
Exclusive Car-
See them at your

200 ochm or 400 chm types
$1.25

\ s

New “IMP’”’ Potentiometer
{Pat. Pend.)

N

Insure your copy reaching you each month.
Experimenter Publishing Co.,

Subscribe to Radio News—$2.50 a year
$3 Park Place, N. Y. C.

\

l

|
|
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Bobunkeviteh's set.  Mr. Lawson, with Mr.
Bohunkeviteh’s witnesses, will operate the
ray. You are to be back within two hours,
with data; the verdict will then Dbe rend-
ered.”

After some deliberation Bohunkevitch
picks a cousin from New York and an
clectrical expert named Williams. e and
Doc are Jerry's witnesses.

We troups off down the lane and then
separates, me going with Doc and Bohun-
keviteh to the latter's home, while Jerry
goes to the laboratory. After all’'s ready,
we listens in for a solid hour, tuning up,
down and all over, but we don't get a peep.
At the end of the alloted tinke we're back
in court.

The verdict is in our faver, and if yon
ever saw a peeved bunch of tenement ad-
dicts, those bimbos are them. But the case
is dismissed, and we goes home Jerry, Doc
and me slips up to lis laboratory, sensing
that there's something we ain’t heard.  We
re right.

“I don't get this,” T states. | “Iow come
that ray didn't affect Bohunkewitch's set this
afternoon? What did you do? fake the
stunt ?”

“Oh, no,” assures The i\lil:ffr.

“\Well, then, how?”

“You see. 1 took the mild precaution to
move my ray machine from the laboratory
into the west room.”

“What of that?”

The Master laughs outright.
Joe, that west room is lined u[vilh grounded
steel! The machine created 'the rays, all
right: Williams took great pains to ascer-
tain that the waves were heing given off,
and was satisfied.  But the waves didn't
leave the room. Consequently there was no
inter ference with Bohunkevitch's reception.”

We gets a howl outa this. icn I sobers
up. |

“But say, Jerry, you'll have to move the
machine back into another rocm before you

“Yon see,

can continune your experiments. Won't it
break up his programs again?”’
Jerry smiles.  “Well, it would, only it

won't,” he admits. “In the first place. a
case once tried cannot be re-opened if a
verdict has been given, and in tlie second
place Bohunkeviteh won’t be here to be in-
terfered with in the first place.”

“Huh?”

“You sce, we decided to beat him at his
own game,” smiles Doc.  “When he tried
to petition, and couldn’t get a signer, it
stood to reason that we could get them all
And we did.  As soon as you sign this sheet
we'll bave the names of every adult in
Brightmere-on-the-Deep affixed to this peti-
tion demanding that l%nhunchitch leave the
town within forty-eight hours, Since the re-
quest is unanimous, he'll have to vacate im-
mediately.”

“Hurray!”
per!”

And now all's quict on the ocean
the ether—occasionally.

I velps. “Gimme that pa-

and in

RADIO GATE KEEPER

A radio thief-catcher is used in Berlin, ac-
cording to reports. It's an electrically wired
gateway, which is designed to be placed at
the exit of factories and mjnes. A gate-
keeper with a pair of hea(l-pgoncs listens as
the workman passes out. The electrical ap-
paratus is so adjusted that whenever an extra
amount of metal is carried through the gate,
a sharp singing noise is heard in the head-
nhones. Small metal coins, or a pocket
knife, are not noticed, but larger amounts of
metal concealed on any workman are imme-
diately detected. This appliance is to be
used to stop the theft of precious metals and
tools by employees.
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ATWATER KENT

Model R, $12

Model H, $22

Model 20, 850

Prices slightly higher from the
Rockies westy and in Canada

I

“But why

he go?” |

WHEN they struck oil on the Indian lands in Oklahoma

many af the Indians became suddenly rich. One of
them, anxious to begin his life of luxury, went to buy
an automobile.

The salesman launched into a description of the car
in detail. Technical term followed technical term in a
bewildering stream. Finally the salesman thought his work
was done. He produced an order blank and paused.

“Now,” he asked, *is there anything else I can tell
you?” The Indian scratched his head.

“Um,” he said. *You tell me: Fe have no horse.
Why he go?”

We could give you a description of the Atwater Kent
Radio Receiving Sets and Speakers that would _ill hun-
dreds of pages.

But what would be the use? You would sill judge
an Atwater Kent, as you should, by its performance.
We want yau to judge ir that way, to compare it with
any other radio you are considering.

By looking at it and listening to it, you will get some
of its technical perfection. When you have owned it and
lived with it, you will 470z how good it is,

Hear the Atawater Kent Radio Hour every Sum/a_v evening at
Q.15 o’clock (Eastern Standard Time) through s:ations:

WEAF . New York WEEI . . ., Boston WCAE . Pittsburgh
WFI . Pluladelphio WGR . . . Buffalo wocC Dazenpert
WJAR . Providence wWwJ .. . Detroit WSAT Cincinnati
wear ., Waskington D, C. wceo . . Minneapolis-St. Paul

Write for illustrated booklet of Aravater Kent Radro
ATWATER KENT MANUFACTURING COMPANY

A. Atwater Kent, Presidect

4713 WISSAHICKON AVENUE . PriLApeLPHIA, PA.

S ——

ax-

T T ) A,

amm

— e n

—

Model L, #17

Model M, $:8

Model 24, $100

Prices slightly higher from the
Rockies west, and in (anada
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& S Silk Core
DETECTOR

makes possible volume reception

with remarkable clarity of tone

G &S Silk Core Detector positively won’t burn out, yet
will carry load of any number of tubes.

Forty bronzed silk cords cover all points of contact on
Argentite and transmit necessary electrical energies with-
out destroying contact points or crystal.

Adjustable spring tension -insures constant contact with
entire surface of crystal. Made on entirelynew and patented
principles of manufacture that defy corrosion and burn-
out of crystals, which are especially and highly sensitized.

MAKES A DANDY XMAS GIFT!
Try it! If not satisfied, return it. It’s guaranteed
$ 5 0 at your dealers or send your name and address to Baker-
10 Smith Co.,Inc.,and we'll tell you where you can get this

wonderfuldetector. NOT SOLD by mail,except through
dealers. Jobbers—Address nearest oflice.

Manufactured by G. & S.RADIO RESEARCH LABORATORY
1269 Cochran Avenue, Los Angeles

CUSHION OF
+TINSEL, Marketed Nationally Thru Jobbers by

BAKER-SMITH CO., Inc.

New Call Building, San Francisco

Branch Office Addresses
New York City, 1270 Broadway Chicago, 30 North Dearborn Street
SaleeLake City, Atlas Building
Guaranteed! Money back, with-  Denver, McClintock Building Los Angeles, 443 South San Pedro Street
out quibble, if not satistied. Portland, Ore., Henry Building
Try it! Seatdle, L. C. Smith Building Vancouver ,B. C., 179 Pender Street W.

Tested and approved by Radio
News Laboratories. Test it!

Fathé sets operate
on house current.

Exquisite in tone Cone Loud S_peakel'

Exquisi i itori j
quisite in design Some territories for both jobbers

Exquisite in workmanship and dealers still open. IVrite.
PATHE PHONOGRAPH AND RADIO CORPORATION
DEPT. 69 20 GRAND AVENUE, BROOKLYN, N. Y.
LATEST W HOLESALE The Radiophan Adapter ]
RADIO CATAI:OG A “2 in 1" Crystal Detector JEHEE
Simpl d ' oot

REI : TISIDD Xyse?m %;2 "6‘4". Improves Reflex and Crystal Sets AR

page book explai.n'!ng permits th f ¢ stals §

. liberal proposition one(l:";r_\'sstnle\\'llllsl;a :nt-\:"iglsf(?rs.‘at:'ollr:lnc:nltl::(c: l‘:r $l¢50
paying agents $60 to $100 a week. an Distributers. Jobbers—Dealers—Wanted, Circular free.
how to get latest radio goods at wholesale. TUERK MFG. CO.

Live dealers and agents wanted. 561 W. Washington St. I B Chicago, 1.

Standard Radio Co.. 1468 Walnut, Kansas City. Mo.

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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- Electrolytic Condensers

(Continued from page 809)

total required amount of wire wound on
cach long leg of the iron core as shown in
Fig. 7. The air gap is for the purpose of
preventing the iron from being operated at
too high a flux density, and 1t 15 often :
good idea to try widening or closing the
gap while listening into the receiver fur the
note, if any A.C. hum is apparent. The
coils should be wound on a wooden form the
size of the core leg, and slipped over the
iron when the choke is ready to be assem-
bled. Paper may be placed between adjacent
layers of the first inductance to aid in wind-
ing even layers, although it will not be
necessary as an insulating material. For
higher voltages in the transmitting induct-
ance, insulation between layers will become
necessary.

TWENTY-FIVE HENRY

INDQCTANCE
Nortual current (am-
peres) oo e .05 .10
Wire size (B. & S.
BAUZE) ceeeroones No. 33 No. 30

Quantity required

). Y4 1
Core size (see F Ji

£ ooo 4 m. 5 in.

b . 3 in. 3y in.

c 1 in. 1 in.

d 1 m. 1 in.
Tength of air gap.. 1/32 %x\. 14 in.
D.C. resistance

(ohms) «..evavnen 315 311
l i e

There have been many forrign papers on
the general subject of electrolytic conden-
sers. These papers are all of a technical na-
ture and mainly of value to the engincer.

Some of these technical papers are:
“Chemical and Metallurgical Industries.”
Vol. 7, 1909, page 216; Proceedings of the
International Electrical Congress of 1904,
paper on the Nodon Valve, by A. Nodon:
Proceedings of the Electro-c emical Society,
Vol. 1, 1902; "Electrolytic Rectifiers.” by
Prof. Burgess; “The Electrolytic Rectifier,”
by N. A. de Bruyne.

STATEMENT

Of the Ownership, Management, Circulation, FEtc.,
Required by the Act of Congress of August 24.
1912, of Rapio NEws. published monthly at
New York N. Y., for October |1, 1925,

State of New York, !

County of New York, 5.

Before me, a notary puhlic in & nd for the State
and county aforesaid, persunallﬁ=l appeared Hugo
Gernshack, who, having been daly sworn accord-
ing to law, deposes and says that he is the editor
of Rapto NEws, and that the fallowing is, to the
best of his knowledge and belief] a truc statement
of the ownership, management (and if a daily
paper, the circulation), etc., of the aforesaid Qub-
lication for the date shown in the above caption.
required by the Act of August 24, 1912, embodied
in section 411, Postal Laws and Regulations, printed
on the reverse of this form, to wit:

1. That the names and addresses of thc publisher,
editor, managing editor, and business manager
are: Puhlisher, The Experimenter Publishing Co.,
Inc., 53 Park Place, New York. N. Y. Editor,
Hugo Gernshack, 53 ‘Park Place, New York, N. Y.
Managing Editor, Sylvan Harris, 53 Dlark Place.
New York, . Y.  Business Manager, R. V.
DeMott, 53 Park Place, New York, N. Y.

2. That the owners are: (if owned by a corpora-
tion, its name and address must be stated and also
immediately thereunder the names and addresses
of stockholders owning or holding one per cent. or
more of total amount of stock. If not owned by a
corporation, the names and addresses of the indi-
vidual owners must be given. If owned by a firm,
company, or other unincorporated concern, its name
and address, as well as those of each individual
member, must be_ given.) The Experimenter Pub-
tishing Co., Inc., 53 Park Place, New York, N. Y.:
Hugo Gernshack, 53 Park Place, New York. N. Y.:
Sidney Gernshack, 53 Dark Dlace, New York, N.
Y.; R. W. DeMott, $3 Park Place, New York.
N. Y.; II. W. Secor. 53 Park Place, New York,
N, Y.) Dr. T. O'Conor Sloane, 53 TPark Place.
New York, N. Y.; Mrs. Catherine Major, 53
Park Place, New York, N. Y.3 M. M. Finucan,
720 Cass Street, Chicago, Il

3. That the known bondholdesns, mortgagees, and
other security holders owning or Flolding 1 per cent.
or more of total amount of bonds, mortgages, or
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6-VOLT “A” BATTERY
Here is the rugged, gyod«
tooking Exide 6-volt “A"*
Battery. One-piece case.

2.VOLT A’ BATTERY
Compact Exide for low-
voltage tubes. Alse made
in 4-volt size.

24.VOLT “B” BATTERY
In glass cells, 6000 milli-
ampere capacity. Also in
48-volt size.

y
'lé THE EXIDE RAPIO POWER UNIT
(Combination “A” battery and charger)

i REPTIHER This unit is kept connected to your electric light socket as well
ExideRectifier forgﬂ:_nm“' as to the radio set. Raise the small switch on the end and the re-
ical recharging of B’ Bat. ceiving set is ready for use; lower it and the battery is automatically
tery from your own house placed on charge. Finished in rich mahogany color, the Exide
CurEEnty Radic Power Unit is furnished in two sizes — one, for sets using

4-volt tubes; the other for sets using 6-volt tubes; retailing at
$28 and $38 respectively — slightly higher west of the Rockies.

Range far and near
with your radio set

RINGING in the distant stations, selecting the choice num-

bers from local programs—in short, getting the most

enjoyment from your radio set—is largely a matter of proper
current supply.

All the distance, volume, and clearness that an ample, uni-
form supply of current gives to radio reception are yours when
current is supplied by Exide Radio Batteries. There are Exide

’ . .
“A” and “B” storage batteries for every requirement, and a
x I e rectifier for recharging “B” storage batteries.

See the complete line at any Exide Dealer’s or at your favorite

RADID radio store.
BATTERIES

THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia

Exide Batteries of Canada, Limited, 153 Dufferin Street, Toronto

FOR BETTER RADIO RECEPTION, USE STORAGE BATTERIES
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other sceurities are:

(If there ere none, <o state.)
None,

4. That the two parawraphs et above,

giving
the names of the owners, ~tockiolders, and secur
ity holders, if any, contain no. only the list of
%, ~tockholders and scourity
/4/4/%;""}

§\\

holders  as they appem
upon the books of the company but alse, in cises

where the stockholder or scecurity holder appears
upon the books of the company as trustee or in any
other hiduciary relation, the name of the person
or meur;ninn for whom such taustee is acting, is
wiven; also that l]l( said two paragraphs contain
statements embr nun;: affiant’s fall knowledge and
helief as to the circumstances and conditions wder
which stochholders and security holders who do
not appear upon the books of the company as trus-
tees, hold stock and securities im a capacity other
than that of a bona fide owner; and this affiant has
no reason to believe that any otler person, associa-
tion, or corporation las any interest direct or in
direct in the said stock, bonds or other securities
than as so stated by him.

5. That the average nwmber of coples of each

issue of this publication sold or distributed, through
the mails or otherwise,

Z
%
% %
A
j;
i 7
7
Z

to paid Sub\gl‘llnfa during

the six months preceding the daze shown above |

Micadon 640. Ca- | seereesiceicaiiiis (This information is required
pacities from .00025 from daily publications only.

to .02 Mfd.

I. GERNSBACK,Editor.
. Sworn _to and i
Price . 40c to $1.75

subscribed before me this 28th
day of September, 1925,

(SEAL) JOSERH 1. KRAUS.
Notary Public, Queens County Register’s No.
4323, New York County Register’s No. 7364, New
York County Clerk’s No. 481. | (My commission
expires March 30, 1927.)

i

a New Impedance Coup-
led Audio Freauency
amplifier

T
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" MICADONS
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////// g (Continued from page 811)
% E iy 5
—the standard fixed condensers 7 , _ _ -

f radi d d 7 distorted signals. Again, a hissing sound
of radio—are made to meet an may manifest itself at times. To detect
solve efficiently every radio con- whether oscillations are present, the sim-
denser problem. They are made

ple method of detuning the receiver so that
no signals are heard and placing a direct
current milliammeter with a range of about
zero to 10, in series with the luu(l speaker
leads, will suffice. On turning the volume
control from minimum to maximum, there

should be no variation in the deflection of
the milliammeter.

in accurate and permanent capac-
ities and are found in 9 out of
every 10 radio sets in use.
Guaranteed accurate within 10% of
their marked capacity.

Send 10c¢ for 32-page booklet A-1,

r |

¢ Applications of Dubilier Condensers { i TRANSFORMER COUPLING
in Radio Circuits”. ||

Address 4377 Bronx Blvd., New York. | p
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RESISTANCE COUPLING
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INPUT QUTPUT

IMPE DANCE COUPLING

‘ .

Special Library of Information :
on

ALMOST TOO GOOD TO BRUE RADIO PATENTS .'NpuT

X-L VARIO DENSERS TRADE MARKS

Endorsed and Used by the Foremost Radio Engineers

Three Types of Audio Frequency Amplifiers

MODEL N—Cuapacity vange 1.8 to 20 micto-mictu-

farads. for halance in Reberls two tube, HBrowning-
Drake. MeMurdo Silvers

. MeMur Rilver's Konekout, Neutrodyne ﬂD’ll JOHN B' BRADY
tuned radin frequeney eiveuits

Price $1.00
MODEL (i—Tuwo

OUTPUT

FIG.1

A 500.000-chm volume control potentio-

meter is incorporated in thq circuit, althoth
aeity vanges, 00016 to 00035 g LD L . not essential.  In a case where it is not
and 000 o 061 Mierofarads, for the Cockaday el QOuray Building Washington, D. C. used, one hali- megohm leak resistances may
cult,