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“With the
Tongues of Men”

HUMAN voices pulsating with life, vibrant
with emotion; speak from Music Master rich
and clear, as in the church, miles or hun-
dreds of miles away.

In the comfort of your own home—near or
far—you hear the sermon, the organ, the
singing, the entire church service, as though
you were seated among the congregation.

The reproducing element of Music Master
responds to the faintest radio impulses;
the heavy cast aluminum tone chamber
eliminates blast and distortion; the ampli-
fying bell of natural wood—Ilike the violin
and the cello—reproduces in tones that are
full, resonant and life-like.

Your dealer will be glad to send Music
Master to your home to be tried and proved
with your own set.

Dealers Everywhere

Connect MUSIC MASTER Model VI 14-inch t30
! f headphones.
in place of headphones Rl Vi ’ 5
No batteries. 3
No adjustments. Model VI, Cabinet Ty p @
with “Full-Flcat. 35
ing” Wood Horn

fNusic Master Corporation

Makers and Disributors of High-Grade Radio Apparatus
10th and Cherry Streets
Chicago PHILADELPHIA Pittsburgh

RADIO REPRODUCER
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for a1l “B barveries
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Philco Single Chasger for o B

Recharging a Philco Radio “Battery
with a Philco NOISELESS Charger
means merely pulling a plug from your
radio socket and pushing it into the
charger socket. No changing wires.
No moving the battery. No worry about
burning out tubes by getting positive
and negative wires mixed.

Philco “B™ Bettery
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Philcn Glast-cass “A” for
saandard Gvokt subes . 816
Glosscosr “A™ Battevy i;

R echarge in your living room
without changing a wire

glance how far the battery is charged or
discharged.

No matter how expensive your radio
sct—whether it has onc tube or many
tubes—you must have the steady volt-
age and strong non-rippling current of
a good STORAGE BATTERY for the
best result.

Philco Radio Batteries deliver strong
non-rippling curtent without hum, voar or
buzz. And your Philco is sure to be
new and fresh because, of course, Philco
Batreries are shipped Drynamic (dry-
charged).

See your nearest Philco Service
Station, Radio or Music Dealer.

Philadelphia Storage Battery Company, Philadelphia

e Philco Radio Batteries—both “A” and

W “B”"—have other big advantages that

e make storage battery operation easy,
e convenient, and economical.

They are assembled in attractive acid-
tight, spill-proof glass cases—or in wood
cases finished in beautiful Adam-brown
mahcgany. They have exclusive built-in
Charge Indicators that tell you at a

Philco Maboganmed-Case
“A" Batteries
SRR, Coct g
i::‘ f",'?“.'f e

MOTOR CAR OWNERS— s e dange o o ooa 0

installing
Philco Diamond-Grid Batterics. With Philco Retainers, they are GUARANTEED
TWO YEARS. Phiko made automobile batterics range in exchange price from $14.95 up.
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Scientists constantly improve battery quality

EVEREADY “B" Batteries today contain more elec
tricity, more service, more satisfaction than ever
before.

Processes cvolved by the scientists of the Union
Carbide and Carbon Rescarch Laboratories, Inc.
when put in cffect in the Eveready factories, are
responsiblc for this great accomplishment.

At the same time the factories have effected a still
higher standard of workmanship. A system of
inspection that is a marvel of efficiency was inaugu
rated. The results, gratifying beyond measure, were
accomplished with a speed and completeness that
have few parallels in industry. The final test showed

EVEREADY HOUR
EVERY TUESDAY ar 9 P.M
(Eastern Stondard Time)

For real radio enjoyment, tune ® k3
in the “Eveready Group.” Broad-
io Batteries
WEAF  New Vork

WIAR Providence
WEE1 ton
WFEI1 Philadetphia
WCAE it

WGR Bufialo

Nao. 770. 4S-walt extra lurge
wertical. For heavy duty only.
The ideal “B” Battery for use on
multi-tube sets. Price $4.7§

more electricity, more battery service, greater Ever
eady satisfaction without increasing battery sizesand
with a substantial reduction in price. *“B" Battery
operating costs, using the new Evereadys, in most
cases show a reduction of at least one-half.

There is an Eveready Radio Battery for every
radio use.
Insist on Eveready “B"™ Batteries.
Manufactured and guaranteed by

NATIONAL CARBON COMPANY, Ixc.

Headquarters for Radio Batiery Information

New York San Francisco
“Canadian National Carbon Ca., Limited, Toronto, Ontario

—they last longer
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EDITORIALLY SPEAKING-

8 T B

By Henry M. Neely

§ m 9

—— _ _

Is the “Low-Loss” Craze “Bunk?”

INALLofthevery wide-spread and the very fine tendency
today to make every single piece of radio apparatus just
as good and just as efficient as it is possible to be, there is
only one manufacturer who is carrying on a lone campaign
to stop this march of progress.

bear out the term “bunk” which this manufacturer uses
about this low-loss idea.

These two condensers have proved under laboratory
tests that there are losses in both of them somewhere. Now
there are two principal forms of losses in a condenser. One
is known as dielectric losses and refers to the absorption

February, 1925

In virtually all of the radio mguines, except this one,

you will see a full-page ad-
vertisement with great let-
ters at the top saying: “Are
you fooled by low -loss
BUNK!"

The word bunk is spelled
in letters about an inch and
a half high with a huge ex-
clamation point after it
and the whole thing is in
such black type that it
jumps right out of the page
and hits you.

This manufacturer, who
makes variable condensers,
goes on to claim that his
condensers are ‘honest.”
Now, I am perfectly will-
ing to admit that they are
honest, but I think it very
wise to point out right here
that his campaign against
the low-loss movement is
decidedly misguided and is
probably founded upon an
insufficient knowledge of
just exactly what is ex-
pected of a variable con-
denser and what it actually
does under genuine work-
ing conditions.

Let us consider two vari-
able condensers, virtually
alike in every respect ex-
cept that condenser A has
a good deal of molded ma-

That “I-D-P” Sure Perks

HE mass of letters which we have received about
the Inverse-Duplex Pfanstiehl circuit seem to di-
vide themselves about evenly between astonishing suc-
cess and discouraging failure. The failures, of course.
accuse us of publishing a circuit that is no ¢ood
topmvewhatmﬂymbedonewiththhntwhenit
:' properly put together, we are publishing here a typi-

'H
Dear Mr. Neely:

As a result of going over your “Inverse-Duplex
Ptanstiehl” hook-up with a customer of ours, I got all

So two days ago I gathered up the necessary parts,
took them home, and to throw them-to-
gether. “Throw them” ﬂ the correct expression. The
panel is a piece of 3-16 in. wood from an apple box and
thewmncudonemthbellwxn. 1 ran the wires any

ay to there, being particular about one thing only—
dut the joints were well and truly soldered.

Whonlhadeompleudthojobevcnmywifewu
aghast. “Surely you ¢ don’t think that will ever work,
she gaid. “Mais oui,” said I, “for Mr. Neely says s0.”
“But,” she said, “he never expected any one would &
auttomherliketht" I don't suppose you ever did

difficult a trial.as I could.
I had an old loop of very ancient vintage at home.
r As we are 50 far from any broadcasting stations here I
didn’t look for loop reception. Pardon me, we are only
about 160 miles from KFOA, at Seattle, but as far as
reception goes we might as well be 2000 miles away.
{(Continued on Page 858)

(L=

“Grimes-ed” up myself, and decided to try the hook-up.

Mr. Neely; but I wanted to give the hook-up about as ~

of energy by the various
materials surrounding the
plates of the condenser.
Another loss is known as
“eddy current” loss, which
means that a large amount
of metal around the shield
of the condenser may set
up currents in this metal
and abeorb energy.

After the test which we
have just spoken about, we
see that, as an approxima-
tion, the dielectric losses of
the molded end condenser
just ahout equal the eddy
current losses of the all-
metal condenser.

‘Why, then, should every-
body be making such a fuss
about the “low loss” of the
metal condenser?

Well, the test that we
have just made has been
made in the laboratory
where the condenser was
placed absolutely by itself
and had nothing to do with
anything else around it.
But condensers are not
made and sold to be used in
this way. They are made
and sold to be used in radio
sets and, in the majority
of cases today, in the radio
frequency circuits of radio

" terial around it while condenser B is virtually all metal and

has only sufficient molding material to hold the metal parts
rigid and firm.

Let us take these two condensers into the laboratory and
test them.

At the very start, we will assume that a perfect con-
denser would be 100 per cent efficient. We will now test
condenser A with its molded end plates and we will find,
let us say, that it measures up 90 per cent efficient.

Now let us put condenser B under exactly the same test.
It is a fair assumption to say that this condenser also will
probably measure up 90 per cent efficient. This seems to

sets. Now let us take a regular five-tube radio frequency
circuit and try our condensers in this.

If it were possible to make an exact measurement of
the strength of the signals which come in on our antenna
and an exact measurement of the strength of the signals
which are delivered to the detector tube, it would be very
interesting to perform this experiment. It is, as a matter
of fact, possible to get an approximation of these two ener-
gies through other methods, but the generally used instru-
ment is the human ear.

The physicist in his laboratory has developed extremely
delicate instruments by means of which we can explore the
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The Ropalty
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Four advanced features make this the
most satisfying receiver you can buy

* SELECTIVITY
Model XV is 0 superselective that you
can cut right through powerful local
broadcasting and receive distant stations
clearly. Not merely faint, fuzzy whispers,
but firm, distinct reception without a trace
of interference. In cities like Chicago,
where conflicting stations make a broad
tuning receiver uscless, Model XV scpa-
rates them completely so any local program
can be chosen or all locals can be cue out
and long range reception enjoyed. Users
tell us they have logged over 150 stations
from coast to coast and even acrossthe seas.

PURITY OF TONE
Kennedy receivers have alwaysbeen noted
for their fine tone quality. No other receiver
of any type approaches the Kennedy in

its brilliant reproduction of every shading
of music and inflection of the voice.

SIMPLICITY OF TUNING

Bach station is always found at its own
dual settng. There are only two tuning
dials—one for each hand and none left
over. Only one figure need be jotted down
as the setting for any station. Both dial
settings are practically alike. You can set
the dials and name the station!

VOLUME ON DISTANT PROGRAMS
Stations hundreds of miles away come 1n
so perfectly, with loudspeaker volume,
that your friends belicve they must be
local stations—until they hear the station
call letters. You must hear this receiver

to appreciate its wonderful supeniority.

Write for the address of a dealer who will demonstrate

sy

THE COLIN B.

KENNEDY COMPANY,

Saint Louis ,

.




invisible electro-magunetic and electro-
static fields in a radio set. He can place
on the table in front of the set a piece of
squared paper, draw his instruments to
exact scale, explore the various fields in-
side of the set and draw curves showing
exactly how those flelds would look if they
suddenly became visible to thie human eye.

It has been found that as
many losses occur through

RADIO IN THE HOME

enough at best and to put losses in its path
to our loud speaker is to waste valuable
energy. So Mr. Pfanstiehl decided that he
must find some way of so arranging his in-
struments that these radio-frequency self-
oscillations would not occur and therefore
would not have to de damped out. He took
the instruments of the physicist, laid out

February, 1925

circuita, will distort these fields to suck an
extent as to cause bad self-oscillation or
else to establish very decided and important
losses of energy. Proof of this lies in the
fact that the set which Mr. Pfanstiehl pro-
duced has passed a test in our laboratory
at Station 3XP which no other set on the
market has ever passed. We use at 3XP
what is known as a “hetero-
dyning” wave meter. With

the distortion and clashing of
electro-magnetic and electro-
static fields about various in-
struments in a set as occur in
the pieces of apparatus them-
selves. Another very grrat
drawback of distorted fields
of this kind is that they tend
to set up more radio-fre-

quency self-oscillations than ::aenm and JM m in inverse
the capacity inside of the duplexing the circuit and the

tube, upon which most of
these oscillations have hereto-
fore been blamed. Conse-

Grimes’ Final 3XP

THIS issue, David Grimes brings into one
article and hook-up the various

i
i
:
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%
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i
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this instrument we send out a
continuous wave which is at
radio frequencies and there-
fore not audible. In order to
make it audible there must be
another wave in a receiving
set with which this wave me-
ter can form a beat note Jf
such frequency that it can be
heard by the human ear.
When there is a broadcast-
ing carrier wave on, this is
very easy with any set, be-
cause that broadeasting car-
rier wave gives us the wave

quently, we know from this wwmmmwm
that any instrument which This can be bul care must be taken with the we need to heterodyne with.
tends to distort these flelds eoil and condenser to the middle dial. Tt will So with virtually every other
will not only rob the signal of he noted that in thia particular cirenit Mr. Grimea has set, whether there is a broad-
i 5 moved the transformer up to the lead tio h
me of its energy but wil rweng g oy o o mwog g ot g casting station or not, when
also start oecillations which tube. Heretofore it has been between the lower the circuits are in absolute
require some methods of con- end of the secondary and the connection. Mov- resonance there is sufficient
trol such as neutralization or ing it up in thia way virtually places an extra condenser self-oacillation inside of the
potantiometer, and both of Across condenser and therefore will change set to enable us to heterodyne
£ the of middle dial to such an extent that, ith this and
these methods suppress a with regular size neutroformer or Pfanstiehl coil, it wi wave meter and so
great deal of energy in order will be to get the lower wave length stations. CUCICE L LoD
to stop the undesired attri- In order to do mﬂhﬂhrﬂ&nnfnhrz d;"lthitheﬂlmﬁebluod-
butes. In other words. such from secondary or secondary receiver we Aave never
coils and substitute a 0005 variable con- been able to Aeterodyne unless

methods produce losses in
themselves.
Let us take the experience

mmanmmhwhmhmﬂn&hti
wave
Personally, I think I should leave the transformer

there was a broadeasling car-
rier wave coming in tArough

of one man in the matter of
these condensers.

(Continued on Page 57}

the set. In other words, our
attempts to put the circuits in

When Carl Pfanstiehl
started out to make a set
which would be abeolutely free from all
radio-frequency self-oscillation, he did not
know whether there was any difference be-
tween the molded end condenser and the
metal end condenser. The molded end con-
denser was about the only thing on the
market at a reasonable price at that time
and, of course, with all manufacturers,
reasonable price must be a consideration.
In other words, the consumer will not pay
the high figure necessary if we attempt to
build a set out of laboratory instruments.
Mr. Pfanstiehl put his molded end con-
densers in his set and began to work with
it. He noon found that he was getting too

much radio - fre-
quency self-oscilla-
tion to be controlled
without established
further losses in
order to suppress
it. He did not want
to establish loases.
The radio signal
which comes in on
our antenna is weak

his squared paper in the method which 1
have mentioned and began to explore his
ficlds and transfer their outlines to the pa-
per. He soon found that all around these
molded condensers the fields were badly
distorted and were distorted in such a way
that there was only one conclusion, and that
was that sometAing in that d was

r and then hetero-

dyne with our wave meter
have been absolute failures because, even
though all of the circuits heve been in reso-
nance, there are no self-oacillations set up
inside the set, and so there is nothing te
heterodyne. This has been done by meam
of the modern low-loss condenser. It could
not possibly be done by means of the

causing these self-vicillations.

In trying out other sets, he used three
condensers with the metal and plates, and
built according to our present loss idea.
At once he found that the problem was
solved. There were no radio-frenquency
self-oscillations in the set. These condens-
ers acted just as his theory had told him
the set would act and there were no dis-
torted fields.

Once more he laid out his squared paper
and drew the outlines of the various fields.
There was no distortion. Consequently
there was no self-oscillation.

Further experiments have amply proved
what Mr. Pfanstieh! discovered. Every
condenser with molded end plates, when in-
troduced into the fields of radio-frequency

1ded end cond )

So please do not be fooled by the full-
page advertising of this manufacturer, and
his big type slogan—*"Are you fooled by
low-loss bunk?”

Low loss is not bunk. Low loss is the
best movement that has hit the radio indus-
try in a long while. It is dafly making our
receiving sets in-
finitely better. The r
modern low-loss
condenser is now
very nearly 100 per {
cent efficient. At
least it is so nearly
100 per cent effi-
cient that further

ency seems im-
(Continued on Page 9)
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re you tready to TUNE IN ?
qiha%lSTA%T STATION ?

NOTHING is more discouraging to a
radio fan than to find his batteries
down—too weak for good reception.

A weak battery is a noisy battery and.
further, current flow is irregular—the
reception comes and goes.

A great many pleasant evenings have
been spoiled by weak batteries. Hours
have been wasted tinkering—when a
weak battery was the cause of all the
trouble.

The Westinghouse Rectigon Battery
Charger is the friend of every radio fan.
It will charge your battery over night

The Rectigon will enhance many fold
the glcasures of radio reception. It can
be obtained at a small cost.

Make a Rectigon a part of your equip-
ment and forget battery troubles.

See our nearest dealer.

Electric & ing Company
South Bend Works South Bend. Indiana
Sales Offices in All Principal Cities of

the United States and Forexgn Countries
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Super-Zenith Vil—
the ideal radio set
for the fine home

I’sa Proud Home That Owns
a Zenith

The new Super-Zenith is beautiful to look at—lends an atmosphere
of dignity and worth to library or drawing room.
Naturally you expect unusual performance from so beautiful a radio
set. And—unusual performance is exactly what you get.
Tuning, for example, is controlled by two dials only—so perfectly
adjusted that each station comes in always at the same dial settings.
It never varies. Powerful locals may be on full blast, yet you can
tune them out completely and bring in distant stations. Tone repro-
duction is always clear and true; the volume always adequate.
Before you make your choice, be sure to see and try the new Super-
Zenith. A fifteen-minute test will give you a new standard of radio
values, as applied to beauty of construction —and— performance.

Dealers and Jobbers: Write or wire for our exclusive territorial franchise

ZENITH RADIO CORPORATION
Dept. R-2 332 South Michigan Avenue, Chicago

ZENITH—the extlusive choice of MacMillan for his North Pole Expedition
Holder of the Berenyaria Record

They Cost More
But They Do More

Zenith X

= ———

SUPER-ZENITH V11 twin speakers and horne), designed to reproduce both
high and low pitch tones otherwise imposible with single
unit speakers. 2nd - Zenith D«l‘zuen{ Ehmnxnlm. dis
tinctly a Zenith achievement. Requires no

or B batteries. Price (exclusive of tubes) 3550
Price (without buttery eliminator)

Ail Prices F, O. B. Factory.

The complete Zenith line includes seven models,
ranging in price from $95 to $550.

Six tuber 2 stages tuned fre-
quency amplification —detector and 3 stages wudio
frequency emplification. Installed in » besutifully fin
ished cabinct of solid mahogany 447, inches long. 164,
inches wide. 10%, Tncher high. Compartments at either
end for dry battefien. Price (exclusive of tubes

wnd beteeries) $230

With either Zenith 3R or Zenith 4R, satisfactary
reception over distanices of 2,000 to 3,000 miles
is readily accomplished. using any ordinary
loud speaker. Modcls 3R and 4R licensed
under Armstrong U. S. Pat. No. 1,113,149,

5450

SUPER.ZENITH VIII Sume ny VIl except —consale
type. Price (exclusive of tubes and batter sZSO

The 3R and 4R are NON-RADIATING receivers.

The new Super-Zenith is a six-tube set with a

new, unique, and really different patented cir-
{ cuit, controlled exclusively by the Zenith Radio

Corporation. It is NOT regenerative.

| S—

les)
SUPER.ZENITH IX~—Console model with sdditional
compartments contalaing bullt-in Zenith loud speuker
and gencrous storage battery space.  Price (ex

clusive of tubes and batteries) $350 |
SUPER-ZENITH X Contains two new features super
seding ull recelvers. Ist - Built in, patented, Su
Zenith Duo-Loud Speakers. (harmonically synehronized |

ZENITH RADIO CORPORATION
Dept. R-2
332 South Kichigan Avenue, Chicago, Il

Gentlemen: Please send me illustrated llterature
eiving il detaily of the Super-Zenith

Name

Address
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Grimes-Flewelling-Harkness
Associate Editors, Writing for No Other Magazine

The Amazing Story of a Radio Ray

RADIO has gripped the public mind more
than any other scientific invention has
ever done; and this is not to be wondered
at when you stop to consider what miracles
radio is performing today. It is not only
possible, but has been demonstrated entire-
ly practical, to hurl into space and acatter
lltemlly to the four corners of the ea
? exactly representing the -poken

wordl the human voice, the inspiring
music of a great orchestra, or even the
greatly magnified sound produced by the
footntepn of a common fly; and anywhere,
thousands of miles away, on land or sea, or
n the air above, to pick out of the atmos-
phere a tiny bit of this “something” and
from it reconstruct the sounds as perfectly
as they were orighnlly

Just what is it that is shoutod out from
the broadcasting antenna at the prodigious
aTeed of 186,000 miles per second and

icked up at the same instant b ! thousands
of ndxo receivers everywhere?

This is the most fundamental and im-
portant question now facing physicists and
scientific experimenters. A complete an-
swer, when it comes, will undoubtedly point
the way to a practical solution of such
problems as the direct
transmission of vision.

By CARL PFANSTIEHL

Presldent Pfasstieh] Radie Compaay

HIS is the simplest and at the same

time mosi amaxing popular )atl-n

of the unbelievable things that are going

on in radic that I have yet seem in print.

It is a transcript of an address delivered

by Mr. Pfanstichl in the lecture hall of
the Coliseum at Chicago recently.

The address was broadcast by one of
the Chicago stations, but I thought it was
well worth while putting in printed form
in this way. H.M,N.

the mind's eye nature's original workshop
where heat and light are manufactured;
where energy and matter have their com-
mon origin, where electricity is seen to
possess a granular structure, and even time
itself apparently comes into being. In the
few minutes at disposal 1 can only
mention a few of the most significant

atoms combine r and form a large.
unit called a molecule, and the countlese
number of combinations possible explains
the many different kinds of material in
existence.
. Molecules are extremely small, 50 small
in fact, that if all the molecules of air con-
tained in a thimble should be converted into
oranges, the fruit would be sufficient to
cover the entire United States with a layer
1000 feet deep. And still the empty space
between the molecules of air is thousands
of times greater the space actually
occupied by these little bodies themselves!
A molecule, however, is a relatively huge
affair compared to the size of an atom.
Until the discovery of radium atoms
were considered to be indivisible units of
matter, but they are now known to be very
complicated structures col ng of a cen-
tral nucleus or “sun,” around which con-
stantly revolve in regular orbits one or
more tiny particles or “planets” in a man-
ner similar to our solar system. These
little bodies revolving around the nucleus
are called planetary electrons, while the
nucleus contains one or more heavier par-
ticles called protons. The simplest of all
the atoms is that of
hydrogen, which con-

Let me say at the
outset that a definite
and positive answer is
not available today,
but perhaps it will
come tomorrow. There
is, however, a growing
wealth of exact knowl-
edge fundamental in
character and proven

“The actual amount of energy picked up by a receiving antenna
is extremely small. It has been estimated that the amount of energy
picked up by an average receiving antenna coming from a broad-
casting station 2000 miles away, if made continuous day and might
for thirly years, will about equal the energy txpended by a common
housefly in climbing up a wall a distance of one inch.”

sists of a nucleus com-

of one proton
around which revolves
one electron. The next
simplest atom is that
of helium which has
a n consisting
of ‘four protons and
two electrons packed
closely together,

by beautiful and pre-
cise experiments that
ls leading rapidly to a definite solution.

The new physics had its origin a few years
ago when that great woman scientist, Ma-
dame Curie, through her infinite patience
and skill in discovering and isolating the
rare element, radium, forged the key which
has unl the door to the interior of an
atom of matter, and thereby revealed to

facts leading to the prelent ooncepuon of
what a “radio wave’

Many of you will remember when you
studied physics a few years ago, you were
taught that there were some eighty-six dif-
ferent kinds of atoms or elements from
which all of the material universe was con-
structed. You also remember that several

around which revolve
two planetary elec-
trons. When a third planetary electron is
added to the system and the nucleus made
more complex, we have an atom of lith-
ium. In like manner the atoms of all the
different elements are formed simply by
the addition in each case of one planetary

electron :nd a corresponding building up
an Page 84)
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Grimes Final 3XP

HE changes shown in this “final 3XP"

may also be applied to the Grimes-ed

Neutrodyne and Pfanstiehl. Read my
editorial on Page 8.

Mr. Grimes is now devoting his entire
time to laboratory work for the specific
purpose of continually improving his in-
verse duplex system. This, he feels he can
do, in view of the protection given him by
the issuing of his United States patents.
He now .has full patent protection in
Canada, Great Britian and the United
States.

Mr. Grimes will continue to reveal to
the readers of “Radio in the Home” his
new developments as fast as they are con-
cetved, but it must be understood that
these tmprovements are all being protected
by pending patents. Permission iz given
to the readers to use these circuits for ex-
perimental use, but only by license agree-
ment with Mr. Grimes and his associates
can they be wused for commercial work.
Such use without authority would constitute
infringement. H. M. N.
lT IS quite natural that every new circuit
that comes along should sooner or later

By DAVID GRIMES

Associnte Editor of “Kadio in the Home”

New Features in the
Final Grimes 3XP

Hard-tube detector.
No detector grid leak and con-

denser.

No detector “B” battery.

Interchanged audio-radio circuit

in first audio tube for eliminating

hand capacily on middie diai.

5. Switeh for eutting out one-audio
stage where excessive amplifica-

' tion i3 not needed.

ad o ¢

As the result of many hundreds of experi-
ments of our own and goodness knows how
many among the readers, the system was
gradually and continually improved lead-
ing up to Scene Three. This was the incor-
poration of tuned radio clear through the
entire circuit giving a three control set,
gimilar in tuning to many popular multi-

find itself In-
versed-Duplexed. —
This  prediction =

was made some
months ago and

radio, a tuned crystal detector, and three
audio stages. Inquiry by many readers for
a detector tube to replace the erystal and
for a good loop set led to the Inverse
Duplex Neutrodyne and Pfanstiehl. These
were the most successful circuits we
have yet published. They appeared in the
September and November, 1924, issues.
Now, after a few months of actual opera-
tion and development with this set in the
field, we are ready to offer certain changes
for improvement and to make certain ex-
planations regarding peculiarities of opera-
tion. The Grimes-ed Neutrodyne was a
four-tube loop set giving two stages of
neutralized tuned radio frequency, a tuned
#oft detector tube and three stages of audio
amplification.

There were many objections raised to
the soft detector tube because of its one
ampere “A" baltery drain and also be-
cause of its hissing noise when adjusted to
maximum sengitivity. It is rather laugh-
able to confine oneself to loop operation to
get away from atmospheric noises—only to
create o worse and continual hissing right
in the set! Furthermore, the best results,
the detector tube hook-up shown in the Sep-

quired a separate

2214-volt detec-
tor “B” battery.
While satisfac-

tember issue re-

certainly subse- tory results can
quent results sometimes be ob-
have _only sub- H F‘-“' tained by tapping
stq;tmted the in- s the 2214 volts off
evitable, A from the 90-volt
First, lnverse *r || 151 a0 “B” battery, il is
Dll.u:’le;(o ‘t’;)m ap- app | ‘ lmgle i':) (ulmse l)l:l
ie e pop- i vl i

glar fixed J'xa)dli)o ) ;4 f Hix FONER A0 ::t, ":htgr:‘thlen“tBs
transformer re- <] 0005 = batteries depre-
celve'r': and hers | G ciate s]lg})tly due
won its name an [*g | to their increas-
';Ia‘;lesent st:mdlgg. l 1] AATE J ing internal re-
en, as the radio ¢ sistance. This
art progressed, | ] = V. tendency toward
it became in- |/ 7 o - e 22e T audio howl is in-
grm:sir}:g{y e ;'ei- I J )_'] bRk crl'ensed when em-
ent that greater oying " three
selectivity was ' P 2 :r\)ud);o g’st.ages of
necessary to work = a m plification.
through the many || i The ‘“‘two - con-
stations spring- GROUND trol” Inverse Du-
ing gp in eiv:;y Rlex described in
section of the anuary, 19 2 4,
country.  Fixed ~Js numbar of
radio transform- | “Radio in the

ers were no long-
er desirable; so

S

Home” showed

‘ this separate de-

Inverse Duplex ov. tector “B” bat-
was combined | tery. It was not
;vith tuned radio ' shown in the
requency. ' Neutrodyne
At this time GRIMES FINAL 3XP INVERSE ~DUPLEX article.  If yy0u

it became appar-
ent to the ama-
teur broadcast
ex perimenter
that Tnverse Du-
plex was a system
of amplification
and was in no sense just another radio
circuit. Scene Two then opened up with
the article in the January, 1924, issue of
“Radio in the Home.” This article was
called “Grimes Two-Control System” and
immediately met a wide need for selectivity.

Schematic diagram. The numbers correspond to the numbers on the apparatus shown in the

3XP-style wire-ups and the check-up lists

tube instruments then on the market.

This combination was called the Grimes
3XP Inverse Duplex and was described in
the June and July issues of “Radio in the
Home.” The 3XP combination was a three-
tube set, employing two stages of tuned

experienced such
a howl, it is sug-
gested that you
immediately in-
stall 2 small 2214-
volt battery to
supply your de-
tector tube. Further study has been made
into the question of audio transformers.
We have experienced such a lot of grief
from some readers on this that we had
reached the stage where results could only
be assured with certain definite types.
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This has been absolutely chased down to where, in some way, some of the output Economy has been our reason for

its solution—and it will certainly interest
many of you.

In the past we have so closely stayed
to one type of audio transformer that we
have been strongly accused of owning stock
in the company. Now, by following the ad-
vice given below, you may use a wide vari-
ety of them, provided they are still of low
ratio. We have yet to find anything that
performs better than a 3 to 1 ratio. The
whole difficulty has been in trying to oper-
ate too many amplifying tubes from one
filament rheostat.

You perhaps know that all howls, either
radio or audio, inaudible or audible, are
oscillations caused by feed backs. Some-

energy of a tube is getting back into the
input of that tube to be reamplified many
successive times, building up into the howl-
ing condition. This greatly limits the
possible amplification and every effort
should be made to locate the cause—to
apply the right remedy. Too often are we
inclined to kill the pig to stop the squeal.
Let's feed him!

The audio grid currents of the last tube,
flowing as they do, through the filament
rheostat into the filament, must necessarily
have a path back into the grid of the
second and first audio tubes where the grid
circuits of these tubes also pass through
the same common filament rheostat.

using this common rheostat, but it should
not be called upon to furnish a negative
grid bias for all three audio stages. Cer
tain types of audio transformers would
stand this feed back without howl. Others
howled and the pig was usually killed to
bring about tranquillity.

The common method of performing the
execution was by placing large by-passing
condensers across the secondary windings.
These greatly reduce the possible amplifi-
cation—especially at the higher pitches. It
produces the familiar nasal or throaty
sound instead of a clear cut reproduction.
Hear ye! Hear ye! Hear ye! From hence-
forth on let us never run all of the grid re-
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turns from the audio stages through the
common rheostat! The first audio stage,
having weak audio energy anyway, does
not need the negative grid bias; so by run-
ning this grid to minus filament, the grid
currents do not pass through the common
rheostat where they are affected by other
audio stages.

The reasons for the howls in some hook-
ups of the Grimes-ed Neutrodyne were un-
doubtedly feed backs in the common rheo-
stat or feed backs in the common “RB” hat-
tery. Try returning the grid of the first
audio to minus filament instead of minus
“A,” and hook-up a separate 2215-volt “B”
battery for detector. You will then find
that you will be able to decrease the amount

of by-pass capacity across the secondaries
of the audio transformers and even use
other makes entirely. In our experiments
we are now using only .0006 mfd. across
the secondaries. Much louder and clearer
reception is the result. As a precautionary
measure we arc showing .001 across the
secondary of the second audio, but reduce
this to .0005 if you can without howl.
Now feed backs at radio frequencies are
just as serious, although they are not quite
as annoying. Any tendency for the radio
energy to feed back from the output to the
input of the tube will cause radio oscillation
greatly limiting or reducing the possible
radio amplification. This is a fact rarely
appreciated by the experimenter. Radio

feed back or regeneration is not desirable
in a multitube radio frequency amplifier.
There are proper and improper means
for overcoming radio feed back. In other
words, it is just as possible to “kill the pig"
in radio as in audio amplification. In audio
work, the volume is greatly reduced, while
in radio amplification, distance reception
fades from the picture. One sure way of
doing the wrong thing is to use a poten-
tiometer control on the grid of the tube.
Until Rice came along the feed backs
were killed, rather than overcome. This
gentleman studied the various causes of
radio feed back and applied different reme-
dies. In order that you may understand
something about these things, we are tak-
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ing a little space here to explain them.
Radio feed backs may be caused by

(1) Inductance,

(2) Capacity,

(3) Resistance.

An illustration of the first method is
the well known “tickler coil” in a regenera-
tive receiver. It is the feed back present
when radio frequency coils are mounted
parallel to one another. To eliminate this
source of trouble always mount them at
lright angles with their centers on the same
ine.

The second is the feed back experienced
in the old two-variometer regenerative cir-
cuit. The capacify feed back takes place
between the plate and grid of the tube.

These elements act like a two-plate con-
denser. It may also be produced by placing
tuning coils, condensers, etc., too closely
together. It is entirely possible to create
capacity feed back bhetween two coils
mounted closely, even though they may be
at right angles with their inductive feed
back absolutely zéro.

A resistance feed back may be caused
by any resistance that is common to two or
more circuits. Such was the case with the
common rheostat and common “B” bat-
teries.

All of these sources of trouble except
one may be reduced to an appreciable mini-
mum by exercising a little care in laying
out the equipment for mounting. The only

~'}

feed back that still makes itself heard even
with careful circuit design, is the capacity
one between plate and grid of the tube.
This is a matter of physical construction
of the tube and lies beyond our control.
We cannot take our tubes apart; so if we
are to overcome this source of feed back,
a counter-balancing circuit must be intro-
duced. Fortunately, with the other causes
of radio oscillation removed, there is little
need for such counmter-balancing circuits
and they are tricky things at best. It has
been our experience that so-called neutral-
izing is not necessary and Mr. Pfanstiehl
bears us out in this.

This, then, outlines to you what Mr.
Rice and others have (continued on Pace s8)
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Twelve Hundred
Kids on the Air

By JACK NELSON

Director-Announeer of WIID

RADIO IN THE HOME

[

ANY fans have lately wondered

what had become of Jack Nelson,
who was formerly the popular star of
WDAP and its successor WGN in
Chicago.

Nelson has several times been voted
the most popular radio announcer in
the Middle West if not in the country.
W hen he left the Chicago station, there
was much speculation among the fans
as to where he had gone.

This story will tell you about him.
It is an interesting sidelight on a man
who loves kiddies as this story shows
he does. In addition to being such a
popular announcer, he is both a singer
and composer. He has made many hits
with his song ¢ompositions, among
them being “Foolish Child,” “I Got
a Song for Sale,” “After the Storm,”
“You Are Too Sweet for a Dream,”
“Carolind” and “Sleepy Head.”

His two latest seem to be becoming
more popular than any of the others.
These are “I Do” and “May You
Laugh in Your Dreams.” This latter
title came from the favorite slogan with
which he used to sign off fram a Chi-
cago station—"May You Laugh in
Your Dreams, Dear Listeners.”

|

|

|

WTHEN I told Ralph Shugart,
our engineer, that
“Twelve Hundred Kids on the
Air” was going to be the title
of this story he said that’s en-
tirely wrong, because he pic-
tured in his mind twelve hun-
dred young goats out on the
Mooseheart Farm “baa-a-a-a-a-
ing” into sixty-five microphones,
in series or in parallel, as the
case might be. But I insisted
that the title remain the same,
because it is about the best way |

February, 1925

Jack Nelson and two
new radio stars—
Mooseheart kids

Radio’s youngest di-
rector, Bernard

Temple, leader of
Juvenile Band of
Mooseheart

to describe the children at |
L

gl

Mooseheart. To me they seem
to be too sturdy and red-blooded
to be called “kiddies” or even children.

Before I go further let me explain what
Mooseheart is and what I am trying to do
there.

Mooseheart is a city in Illinois, thirty-
five miles directly west of Chicago, on its
own estate of 1200 acres. It is a philan-
thropic, non-money making institution,
sponsored by the 650,000 members of the
Loyal Order of Moose. The only children
who are admitted are children of deceased
members of Moose. They range in age
from five months to nineteen years.

There are about 200 buildings in the city
which include homes, grade schools, high
school, auditorium, gymnasium, power
plant—in fact, every kind of building nec-

essary to make Mooseheart complete in
itself.

It is an ideal city where otherwise de-
pendent children are taught not only how
to make a living in future years, but also
how to live. All the student enterprises
which one finds in the high school of the
average American city are at Mooscheart.
There are bands, orchestras, glee clubs,
etc., in addition to the various athletic
teams. The three football teams are se-
lected from the 65 boys in the High School
and they are invincible because the boys
have lived right and have lived together so
that they know how to work together.

We are broadcasting programs given
by these children, not to show how good
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Mooseheart children are in their own lines,
because most of them are mere amateurs
in the study of music, but to give children
in the Middle West a chance to listen-in to
programs given by boys and girls of their
own age. In other words—we are giving
bed-time hour programs for the children
by the children.

One case which came to my notice illus-
trates my point. A young girl in a city
near Mooseheart heard one of the Moose-
heart girls here one afternoon playing a
piano solo. I happened to state on the air
that the Mooseheart girl had taken just
fifteen lessons, and the girl who was listen-
ing had just started to study the piano.
Her comment to her mother was:

“Why, Mamma, I think I'll be able to
play better than that when I've had fif-
teen lessons.”

I hope she will, but the thought
is that our programs will offer
a standard of comparison for
children in the vicinity, and
if Mooseheart boys and
girls do better at that
same stage of the' game
it will serve as an
urge for some other
boys and girls to do
better work.

I am trying as
much as possible to
have the boys and
girls talk to me so
that it can be heard
by the listeners.
One  little  third-
grade boy from Penn-
sylvania was about to
sing a little song one
day and I asked him
where he came from and
he replied, ‘“Bowmans-
town, P. A., Pennsylvania.”
He evidently believed P. A.
and Pennsylvania were both
necessary to name the State.

We have a number of requests
from relatives of children all over
the country wanting to know just when
their little protege was going to do some-
thing on the air, because it is quite a thrill

RADIO IN THE HOME

for a grandmother in Colorado, for in-
stance, to sit and listen to her grandson at
Mboseheart.

It is a great thrill for me to walk
around the ground. No matter where I go
some little bobbed head will appear in some
window and say: “Hello, Jack,” or I meet
a bunch of the older fellows coming back
from football practice and they say : “Hello,
Jack.” It is the spirit of cameraderie that
makes it 8o interesting, but it seems that
their attitude changes entirely when I ask
one of them a question, requesting infor-
mation. Then it is always, “Mr. Nelson,”
“Yes, sir,” “No, sir.” They seem to recog-

J
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nize the fact that, while I am really one
of them and sharing in their activities, yet
I'm a little bit older and therefore some
one to respect.

They are the happiest bunch of kids I
ever saw and the radio station has added
new impetus to their various activities.
What a thrill for the boys on the football
teams to realize that their games are the
only high school games in the country (so
far as I know) which are broadcast regu-
larly from their own field, play by play,
and when I tell them that my announcing
of the game was heard in Alabama, North
Dakota, Kansas, Connecticut, New York,
etc., I really think they get a big-
ger kick out of it than we
do at the station. It
is gratifying to us
of course, be-

cause day-

A group of

first - grade

Mooseheart kids help
Jack Nelson

Left—Part of the Mooseheart
Juvenile Band

time broadcasting of that range is unusual.

At first they were a little bit frightened
of the microphone, but they are getting
over that and you should see a group of
7-year-old boys and girls assembled from
all over the country singing for all they're
worth “For the Radio,” or you should see
the Novelty Orchestra (it's not called a
Jazz Band here), doing their best because
they know they are running up against the
best orchestras in the country from other
stations.

The children are all very proud of their
call, WJJD. The reason for it is that the
station is named in honor of Secretary of
Labor, James J. Davis, who is the Director
General of the Loyal Order of Moose. Mr.
Davis is one of those men who does not
forget that he was once a boy. In fact,
his own youth was anything but a rosy
path, and it must have been a result of his
own rise from bootblack to a member of
the President’s Cabinet that enabled him
to dream of a City of Childhood and later
to realize that dream.

By the time this article is in print I be-
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lieve we’ll be broadcasting regular pro-
grams from a studio in Chicago by means
ol telephone lines, so that we’ll have pro-
grams which will appeal to all kinds of
radio fans, but the Mooseheart end of it
will remain the same and the programs
will not be offered strictly as an entertain-
ment feature but as a service for children
and those interested in thildren. That is
to say, that programs broadcast direct from
Mooseheart will be of this type, while the
Chicago programs will be strictly an enter-
tainment feature.

For instance, for the children, as I have
said, there will be programs given by the
Mooseheart children or organizations of
Mooseheart children, a series of talks by
M. P. Adams, the Superintendent of Moose-

RADIO IN THE. HOME

put me to shame by their singing of the
National Anthem. They can sing two
verses of the “Star Spangled Banner” and
two verses of “America” without flicking
an eyelash, and I wonder if there is any
place in the United States with its total
population able to do the same thing!

Talking ahout “any place in the world”
reminds me that Mooseheart has the lowest
death rate of any place in the world. There
has not been a death at Mooseheart since
January 20, 1921.

Mooseheart has a hospital, but this hos-
pital is unique because it has few patients
in it. It is a beautiful three-story building,
capable of caring for 76 and with all
modern equipment for hospitals. One poor
little girl must stay there permanently be-
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one of the first to broadcast Catholic serv-
ices regularly. We broadcast the Catholic
service from 7:45 until 9:00 o’clock, fol-
lowing which we have an organ recital of
Sunday music, and then the Protestant
services from 9:40 until about 11:00 o'clock
every Sunday.

It is surprising to notice how quickly
radio fans will recognize a new radio star.
A little 7-year-old boy and a little 7-
year-old girl bring in quite a few letters
every time they broadcast. The incident
which made the boy famous was the
fact that after he sang *“Over the River
and Through the Woods” one night, I
asked him in front of the microphone what
he had for supper. He was very close
to the microphone and he said, “We
had CAKE.” He
nearly blew the

] transmitter

through the roof.
I then found the
cake was a
special cake with
coconut frosting
ir homor of his
brother’s  birth-
day. His sing-
ing of “O Tan-
nenbaum” in
German was
another great
success which
added to his
reputation. At

(Continurd on Page 44)

The Mooseheart
Novelty Orches-
tra, whick is on
the air from
WJID every
Monday evening

[

heart, who is responsible for the education
and training of these 1200 children, whose
talks are given for the benefit of parents,
teachers—in fact, any one who is closely as-
sociated with children. Mr. Adams is fast
becoming recognized as an authority on
child care and his talks will follow along
definite outlines, taking up all phases of
child life and the problems attached
thereto. He will go briefly into psycho-
logical tendencies of children and will
carry that through to the stage of ado-
lescence. This ought to be of great
service to parents, because he will go into
detail and give his advice concerning
problems which every parent has to face
—the “gang” spirit, the “puppy-love” stage,
the “running-away-from-home” desire, etc.

Then there will be talks for the woman
at home by members of the Household
Science Department; talks to the high
school boys on athletics by Ben Qswalt, the
athletic director and football coach at
Mooseheart, whose efforts are so successful
in building athletic teams that it is hard
for Mooseheart to fill up its football
schedule.

Every afternoon we broadcast the
Mooseheart Assembly, and these children

caus2 of some affliction she acquired in
infarcy. She, of course, has everything
she needs and wants, including her own
radio set.

Outside of this one case, the hospital
has practically no patients. If one of the
children develops a slight cold, sore throat
or an infected finger he is immediately
sent to the hospital to stay at night.
During the day, however, he is allowed to
go to his classes and keep up his school
work, but at night he must go to the
hospital instead of going to his regular
home. What we call a slight ailment or
even one degree of temperature is sufficient
to cause him to be sent to the hospital. In
this way the hospital is more of a L se
of prevention than a house of cure.

Because the Loyal Order of Moose is
nonpolitical and nonsectarian all religious
faiths are recognized. By that I mean
every child is brought up in the religion
of his parents. The Orthodox Jews are
taken to a synagogue in Chicago for their
worship and there are Catholic Mass and
Protestant services every Sunday morn-
ing, and special meetings during the day
for those children who belong to sects such
a Christian Science, Mormonism, etc. As
far as I know we are one of the few and

I I

Secretary of Labor, James J» Davis, Di-
rector General of the Loyal Order of Moose,
in whose honor the station is named
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Harkness Answers Questions

f

INCE the Counterflex circuit was

introduced in last October’s issue

of this magasine I have received a

great many letters from readers re-

porting their experiences with this re-

celver and asking questions about its
operation.

I have been very glud to receive all
these letters. I don’t think I quite
realized hefore how many of you build the
sets we write about from month to month.
It has been particularly gratifying to re-
ceive 80 many letters reporting complete
satinfaction with the operation of the
Counterflex. Usually, readers don’t write
to me except when they are in trouble! 1
must admit it is a pleasant experience to
open letter after letter from readers who
are not in trouble and whose only reason
for writing is to express their appreciation.

The purticular
purpose of this ar-

on his reflex

~--and-~-~
Counterflex

| Circuit |

By KENNETH HARKNESS

Asseriate Fditor of “Radie in the Meme.”

Berglund, of 818 No. 78th Avenue W.,
Duluth, Minn., who picked up Madrid,
Spain, with his three-tube Counterflex. In
his letter Mr. Berglund says:

“Of all the sets T have made and built,
your Counterflex has produced the clearest
and finest production of speech and music.
It is everything you have claimed.

seem very selective. By this I do not
mean that I am annoyed by interfer-
ence from other stations, but when 1
am listening to a station and waiting

for its call-letters, other stations can
be heard distinctly. These are not
local stations. My condensers are not
of the best type; perhaps this is my
trouble. I am using UV-199 tubes and
am by-passing the reflex transformer with
a .0005 Mfd. fixed condenser.”

Answer to Question No. 1—The effect
described is perfectg normal and is not
due to incorrect wiring. Signals will be
heard with the detector tube removed if
they are strong enough to be rectified by
the reflex amplifying tube.

Answer to Question No. 2—It would
appear that the distant stations you hear

are transmitting
i on approximately

ticle, however, is
to answer the
questions which
have been asked
by readers who en- —
countered difficul- s
ties of one kind or 7

another.  (thers
who built the
Counterflex have
poasibly been con-
fronted with the
same problems and
30 I hope that my
answers will be of
general interest
and assistance. To
avoid giving a

false impression

of the Counterflex 2
to new readers,
who might well
imagine that the

3 TUBE HARKMNESS COUNTERFLEX CIRCUIT

COUNTERDON

PHOMES.
JACK T

.

same wave-
length as that to
which your receiv-
er is tuned. If, as
you say, you are
not troubled by in-
terference, I would

Fi82

be inclined to let
well enough alone.
Good condensers,
of course, will im-
prove the selectiv-
ity of your set.
th:tm glad to see
you experi-
mented with the
by-pass condenser
across secon-
dary of the reflex
transformer and
have apparently

found the correct

value for your set.
The UV-199 tubes
have a low inter-

nal capacity; con-
sequently, the
coupling between
the plate and grid

AT
4

circuits of the re-

troubles related AME }',

herein would sure- RHEO.™ * b
I{‘ befall them if

they built this re- FL ]|
ceiver, I shall also DET. RHEO. SWITCH

quote from sever-

I:l letetflr:h tél;ing .
ow well the Coun-

terflex works. 1 s ':|]|||1]

I know you will

flex tube is con-
siderably less than
in a set with 201-
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be glad to learn

A tubes. In other

that several Ra-
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readers who built the three-tube Counter-
flex receiver immediately after it was first
described in the October number, success-
fully picked up European stations during
the international tests. This is es)
interesting in view of the fact t the
Counterflex had been introduced only a few
weeks before the tests started and com-
paratively few sets had been built. The
record reception was made by Mr. H.

“On November 27, 1924, 1 Mpicked up
Madrid, Spain, at 10:35 P. M. Central
Time. * * ¢

;ak"l‘here are two questions I would like

“Question No. 1—I can remove the de-
tector tube and still hear signals or con-
certs fairly well. i
this way, or is my wiring at fault?

“Question No. 2—The receiver does not

receiver act
. resistance. With 199 tubes the reaction is

words, with 199

tubes there is less
positive feedback or reaction. With 201-
A tubes the reaction is so strong that self-
oscillation takes place when the two tuned
circuits are adjusted to the same resonant
frequency, even tho the audio-fre-
quency transformer coils included in the
plate and grid circuits of the reflex tube
cause these circuits to possess a fairly high

not nearly so strong and the resistance of
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the grid or plate circuits of the reflex tube
can be reduced without producing uncon-
trollable seif-oscillation. By increasing the
capacity of the condenser across the secon-
dary of the reflex audio transformer you
decrease the resistance of the grid circuit
of the reflex tube and improve the effi-
ciency of your receiver. As a result, self-
oscillation probably takes place when the
circuits are tuned to the same frequency,
but this self-oscillation can be controlled by
the counterdon.

Frederick N. McKenzie, of 228 Collom
street, Philadelphia, was also successful
in the International tests, but has some
troubles. He writes:

“Being a follower of your most efficient
circuit since it was first introduced and a
great admirer of same, it was quite natural
that I followed the three-tube Counterflex.

“My results were remarkable, bringing
in three English stations during the tests,
two of which I am certain of as 1 got the
call letters distinctly. 0

“Now it does not sound r bl
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short, are extremely long. Moreover, the
grid and plate leads of each tube should
not run parallel to each other or to the
grid and plate leads of the other tubes. I
would suggest that you move the audio-fre-
quency transformers closer to the tube
sockets and shorten up your high potential
wiring. Also connect a .00025 mfd. fixed
condenser across the secondary of the
second audio-frequency transformer. You
should certainly use a separate rheostat for
the detector tube. It will enable you to
control rectification and audibility.

R. John Spooner, of East Aurora, N. Y.,
obtained very excellent results with his
Counterflex, picking up Oakland, Calif., and
in his letter he bringa up some interesting
points. He writes:

“lI have built sets from most of the
well-known circuits that have been pub-
lished, from the crystal set up, and I
have come to believe that the three-tube
set is to be preferred to the more compli-
cated hook-ups, so when I read the an-
not t in the September Radio in the

say a set is not working right after such
a performance, but
T am troubled very

Home that a new Harkness circuit was
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I cannot tune out the howl in some cases.
Perhaps a shorter aerial will also help this.

“I have a five-tube Cockaday which I
have found the most selective of any set I
have used, but its volume does not compare
with this, for the two tubes of your set
ﬁive more volume than three on the Cocka-

ay.”

Answer: In answering this letter I am
going to discuss the “selectivity” of the
Counterflex at some length, as quite a
number of correspondents have asked how
to make their sets more selective.

The selectivity of a receiving system is
one of the two most important factors
which determine its efficiency, the other
being its “audibility.” If the system has
very high audibility but poor selectivity,
it is of little use. There is no advantage in
beihg able to hear hundreds of stations
within a range of several thousand miles
if one hears them all at the same time. On
the other hand, if a receiver has extremely
high selectivity but very poor audibility
it may be equally inefficient. In some
cases these two qualities are inversely pro-
portional to each
other. If the audi-

much with over-
oscillation a n d
growls that nearly
knock the head off
me. | seem to get
an open - circuit
hum. This hum is
only evident when
the set is not oscil-
lating.
“Should 1 have
a separate contrcl
for a DV-2 which
is acting as de-
tector?

“This set is, [
believe, the best
yet. I can sep-
arate WDBH from

(AUDIO TRANS.
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Figure 3

bility is increased
the selectivity may
be proportionately
decreased and viee
versa. If this con-
dition exists, the
designer or the
operator of the
system, as the case

®
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seek to obtain the
highest  possible
selectivity compat-
ible with reason-
able audibility.
Now, while audi-
bility and selec-
tivity are the two
most important

WTAS —take PLES SRER: qualities of a radio
either one I want.” I N—— 7 W 7 7 NP receiver, there are
Answer: Y ou L B other important
do not describe Ve M4 Mo e factors, such as
s T o R
) ST SENT RS 5T B auon an cost O

by’ “irowls when i | SeTne o e

C one as

the set is oscillat- = take into consider-
ing, but that you b 4 ation. When 1 was

are able to stop
these growls by
damping out self-oscillation with the
counterdon. Besides this, however, you
hear a steady hum, even when self-oscilla-
tion is not taking place.

The first effect is normal. When radio-
frequency self-oscillation takes place in a
reflex circuit an audio-frequency “oscilla-
tion” is generally set up at the same time.
A rather complicated modulation effect
results which causes an unpleasant howl to
emanate from the phones or loud speaker.
So long as self-oscillation can be controlled,
however, there is no reason why this howl
should be troublesome. After a little prac-
tice you will find you are able to set the
counterdon at such a position that you can
tune in without producing a howl. When
you hear a station and want to increase
the audibility you can do so by turning the
counterdon dial to the left. Before tuning
in for another station you should turn the
counterdon dial back to its former position.

The steady hum you describe is prob-
ably caused by the long leads you are using.
I notice, in the plan of your set, that your
grid and plate leads, which should be very

coming in the next issue, I anticipated
something good, having tried the first
Harkness set.

“As soon as the October number was
received I got out the flexoformers wound
for the former reflex circuit, rewound them
as described and wired up a set on an old
panel.

“On the first tryout, Dallas, Tex.,
Kansas City and two Chicago stations
came in loud and clear, and WGR (eighteen
miles away) was almost too loud for com-
fort on the two tubes with earphones.
Last night KGO (QOakland, Calif.), came in
quite distinctly although the static was
very bad.

“The set is not as selective as some I
have used as WGR and KDKA cannot be
separated and can be heard over a con-
siderable part of the dial. Perhaps my
aerial is too long.

“I noticed in one of the diagrams that
the primary coil was tapped in the center
although this was not explained.

I also find that the Chelten midget does
not seem to have quite enough capacity, as

designing the
three - tube Coun-
terflex receiver 1 could very easily have
added another control and made the set
much more selective without decreasing its
audibility, but I decided to have only two
wave-length controls because the added
control would have made the set more ex-
pensive to construct and more difficult to
operate. Of course, if I believed the added
control necessary I would have included it,
but I maintain that the Counterflex. as it
stands, is sufficiently selective in the vast
majority of locations. Only those who live
within a very few miles of several powerful
broadcasting stations require greater selec-
tivity than the Counterflex affords.

If your location is such that you
require more selectivity there are several
methods you can use to obtain it.
The simplest way is to connect. a small
fixed condenser (about .0001 mfd.) between
the antenna and the antenna binding post
of the receiver. This decreases audibility,
but the audibility of the three-tube Counter-
flex is 8o unusually high that you can well
afford to sacrifice some of it to gain greater

selectivity. Another (centinued on Page 50)
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Polishing the Door Plate

66 A DVERTISING,” says Mr. George
Podeyn, of Station WEAF, “means

polishing the door-plate so that it catches

the eye of every passerby.”

This indicates a double need—a conspic-
uous place for the door-plate and an excel-
lent polish.

What more conspicuous place could be
found than in a broadcasting studio where
it can catch the eye (or the ear) of a half-
million people in an evening, ahd what bet-
ter polish than a team like the “Happiness
Candy Boys” or a “Packard Travel Talk”?

Will the same position of prominence
serve the needs of a variety of firms sell-
ing articles widely different in type, price
and practical value? Will it serve them so
80 well that these firms will go on pur-
chasing the facilities of WEAF and
thereby providing the radio audiences
with entertainment of an exception-
ally fine caliber?

“Yes,” says the American Tele-
phone and Telegraph Company, as a
matter of course.

“Yes,” says Mr. Gunnison, of
the Stanley E. Gunnison, Inc., Ad
vertising Agency, whose business
it is to find the best media for
publicity.

“Yes,”” say the companies
which are using the facilities.

But, after all, the impor-
tant thing is, What do you
listeners-in think? Your an-
swer is on every applause card
you send in.

It ia probable that when you take
your next automobile trip you will
be driving a “Packard Eight"—
with the sole proviso that you have the
price! And even if you are driving a
good old Henry, you will undoubtedly
be saying as you hitl the bumps:

“Before another ten years, you bet
I'll be driving a ‘Packard’ like that
Cooley fellow who gives the travel

By GOLDA M. GOLDMAN

talks.” To signify their approval, the kid-
dies in the back seat mumble through
mouths fullof * * * well, what but “Hap-
piness Candy”? Whether Daddy owns a
“Packard” or a “Ford” matters little at 8
o'clock of a Friday night, when “The Hap-
piness Candy Boys” do their stuff for the

radio audiences, so candy has come to mean
to them happiness in both senses of the
word.

All this indicates just one thing. Two
companies have succeeded in keeping their
brass plates very bright indeed. They are
firms that are as far apart as the Poles.
One handles a portable article that you may
purchase for as little as five or ten cents a
package. The other produces a luxurious
piece of machinery that you can buy only
when you have three thousand dollars rat-
tling around in your pocket. One you buy
carelessly, quickly, when the spirit moves
you—for a nibble, for a party, for a gift,
for a peace-offering for the wife, for a
treat for the kids. The other you buy after
long thought and much consultation, and
only once or twice in an ordinary man’s
lifetime. Yet the radio studio is proving a
truly remarkable point of vantage for every

firm using it, a8 is typified by the results

obtained by these widely divergent in-
terests. It merely resolves itself into a
question of exercising the most tre-
mendous care in choosing the polish.
What a shine “The Happiness Boys”
have given the brass doorknobs of
fifty-five stores! What a gloss Mr.
Cooley has preserved on the Packard
door! Can you imagine any one being
reminded of a brand of sweets by an hour
long lecture, or picturing the luxurious
ease of a motorcar by the ministrations of a
juzz orchestra? Reflect for a moment on
the psychology of associating candy with
the ever-joyous, bubbling fun of Billy Jones
and Ernest Hare, and of linking a Packard
ear with remembered accounts of delight-
ful motor trips through Berkshires and
Adirondacks.

Mr. George Podeyn, who is the com-
mercial representative of WEAF, and
account executive for WEAF for the Happi-
ness and Packard accounts, worked out
the itleas for these two features in conjunc-
tion with the Gunnison agency.

The
Candy Boys,
Billy Jones and
Ernest Hare.

Happiness

Their clean, whole-
some fun and song
have made them the
tdols of
radio

invisthle
thousands of
fans
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George E. Cooley,
well-known “trav-
eler and lecturer,
and Bill the chauf-
feur, who weekly
carries his great
invizible audzmcu
in. Ais  Packard
Eight up hill and
down dale througn
beautiful scenic
America

“The main point,” he says, “is to put on
something that fits the product. The pro-
gram must paint the product just as a
painter paints what he wishes to repre-
sent.”

For this reason, it is necessary for Mr.
Podeyn to have his ideas all worked out
before he sells the facilities of the station
to Happiness and Packard or any of his
other accounts. In these particular cases,
the man he had to deal principally with was
Mr. Stanley E. Gunnison, of Stanley E.
Gunnison, Inc., Advertising Agency. Mr.
Gunnison’s agency was the first to recog-
nize and admit the value of radio as an
advertising medium, and he, himself, is
progressive enough to realize the fact that
this method, while appearing indirect, can
still be made subtly direct. We will come
back to this point later.

Meanwhile, let's have a look at these
“Happiness Candy Boys,” who give us so
many happy hours. In some ways they
should be called the “Happiness Twins.”
One day early in their partnership, Jones
said to Hare:

“Tomorrow is my birthday.”

“Go on,” said Hare inelegantly, “it's
mine!” And it was, for they were born on
the same day, though not the same year.
And nere’s another funny one:

Both boys made records for talking ma-
chine companies (sixteen different kinds at
present), and did so before they knew each
other. Hare was making bass records and
Jones, tenor, when they decided there was
a good field for duets and joined forces.
Jones was singing, at the time, as Victor
Roberts.
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“Why the fancy
name?’ asked his
friend Ernest.

“Well, the Victor
is for the Victor
Phonograph, and
Roberts was my
mother’'s maiden
name,” replied
Billy. And Roberts

was also Mrs.
Hare’s maiden
name!

At one time they
even weighed ex-
actly the same,
though Billy is
rounding out con-
siderably at present
and they still wear
the same size hats,

collars and coats. That makes it easy for
the folks who want to send them “fan”
presents, and fortunately for the boys
there are plenty who do.

But the most amazing part of all this
is that, despite their similarities, they could
never by any chance be confused, for they
are utterly unlike in appearance. Billy is
the round, jolly man-about-town, who likes
his clubs and the night life, drives his
roadster and keeps his country house up
in Brewster, and has never been foolish
enough to get married. Ernie, on the other
hand, is leaner in appearance, with one of
the most carefully brushed bald Beads in
Flushing, and, indeed, looks for all the
world like a professor with his spectacles
and quiet manner, until he sur-
prises you completely by break-
ing out into the most engaging
of twinkles and jazzing with as
much vim as his side partner.
And “Happiness” to Ernie means
Mrs. Hare and a 15-month-old
daughter who is certainly going
to be a toe dancer. Before they went into
the phonograph record business, both boys
were on the stage. Jones was in vaude-
ville for eight years with Bert Grant, the
song writer, and appeared on both the
“Keith” and “Orpheum’” circuits. Hare
was with ten of the “Winter Garden” pro-
dugtions. His last show was with Al Jolson
in “Sinbad,” in which he understudied the
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star, playing Jolson’s part for over twelve
weeks, a large part of that time in New
York. They have done light opera, church
singing and concert work. Their voices
blend perfectly and as they are of exactly
the same height they have no trouble at all
in registering perfectly on the records.
Since *“The Happiness Candy Boys”
started their programs last October, they
have never repeated a joke. How's that
for a record? Neither have they ever sub-
mitted their programs to any one, or met

‘the president of the firm emplaying them.

Some six hundred letters a week testify to
the fact that they are one of the most
popular features on the air, 8o they are
given carte blanche to do what they please.
They have certain songs which are tre-
mendously popular, such as “You Tell 'em
in the High Voice and I'll Tell 'em in the
Low Voice,” and these they repeat on re-
quest. Friday afternoon is rehearsal time.
They work out their cues and practice new
songs, but the charm of their program is
its absolute spontaneity so it never works
out in detail, They write their own double
versions and turn
the songs to fit
themselves. Every
week they have a
new opening verse
of “How Do You
Do.” The boys are
fortunate in hav-
ing as their ac-
companist Dave
Kaplan, of the
Edison Recording
Company, w h o
makes all the
musical arrange-
ments for both
their recording
and their broad-
casting. Dave is
pretty clever at the
piano and he has
to think fast to
keep up with all
the stunts the boys interject into their
programs. Last year Dave was with the
“Lucky Strike” and “Chiclets” orchestra, so
he is an old-timer to the radio audiences.
He is American trained, a graduate of the
New York College of Music and makes
arrangements for the Schirmer Music
Publishing Company. -

The Happiness Candy Company says
“Happiness in every box.” The Happiness
Candy Boys say, “Happiness in every
home.” .

Now there is no question that their
programs get across to you and create good
will toward the firm they represent. Again
I repeat my question: Can this same atti-
tude of good will be created by a firm of
an absolutely different caliber
such as the Packard Motor Car
Company?

The most convincing answer
comes of course from the letters
which Mr. Cooley receives after
each talk, so I will quote from
some of them:

“A few days ago I returned from a two
months’ vacation at Bethlehem, N. H., and
I have also motored to several of those
beautiful places you mentioned. You surely
have said everything that is true of that
glorious country.

“I live in Connecticut and can imagine
the beauty of the hills and lakes as you
describe them. They just seem to thrill



February, 1925

your soul. They make you realize what
beauty we have in our United States.

“Virtually all of us in this office are
radio fans and usually the first topic of
discussion brought up at our round table
at luncheon on Fridays is the Packard tour
of the night before. Some one is sure to
be reminded of a particularly bad hill that
gave him trouble on such and such a time,
but which does not seem to exist for the
Packard Eight. One thing that we all agree
upon is that the Packard Tours are very
refined advertising and welcomed over the
radio. I hope the touring will continue,
but please make some of these trips in the
Packard Six.”

This is the sort of thing which indicates
the extent to which the development of
good-will is successful. Of course,
Just as it is true in the case of the
Happiness Candy Boys, the type
of entertainment provided is typical
of the commodity being sold.

This “Packard Travel Talk” is [
one of the most skillfully arranged ,(
entertainments that has been pro- |
vided in any broadcasting station
up to date, and is, so far as I know, l

absolutely the only time when high-
class lecture material is coupled
with high-class music. The pro-
cedure is this:

The talks are given by Mr.
George Elliott Cooley, who has
traveled extensively. He is a New
Englander by birth, and has spent
some {welve summers in doing news-
paper work for the Associated
Press, chiefly in the interior of Maine. He
has given a travel course in the Extension
Department of the University of Chicago,
covering the Middle West, and he has been
to Europe six times. Thus he is able to
give the proper enthusiasm to his talks as
he describes territory and trips with which
he is personally familiar.

Besides his lecture work, which has in-
cluded work for the New York Lecture
Bureau, he has a great deal of actual teach-
ing experience, as he i¥ now assistant
principal of the Stuyvesant High School,
one of the largest high schools for boys in
New York City.

In these talks, which begun on October
1, Mr. Cooley feels that he has a rare
opportunity to combine education and en-

A\
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Kight below s William Elliott, advertising
manager of the Packard Motor Car Com-
pany of New York, whom radio fans may
thank for supplying Mr. Cooley’s educating
travelogues touring in the Packard Eight

Lower left is Stanley E. Gunnison, presi-

dent of Stanley E. Gunnison, Inc., which

advertising agency handles the Happiness
and Packard Radio program

Right above is George Podeyn, account
executive of WEAF, whose constructive
work has resulted in the many interesting
entertaining programs broadcast ‘nightly
by national advertisers
Upper right is Irvin Fuerst, vice president
and director of the Happiness Candy
Stores, Inc., whose foresight in employing
the Happiness Candy Boys to broadcast
their entertaining fun made his company
the real pioneer in radio advertising
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tertainment, as never before has so mai-
velous a way of teaching history and
geography been found. His talks cover a
wide territory, including the Berkshires
and Adirondacks, New York and New
Jersey. His listeners-in are on the lookout
to catch him in any slips he may make.
For instance, he mentioned catching “a
string” at Paul Smith’s. A fan immediately
wrote him that he could not possibly have
caught trout there at that season. Mr.
Cooley responded as promptly that it had
bBeen a string of perch—he hadn’t men-
tioned trout.

“Bill the chauffeur’” has also become
familiar to the audience, and it is pleasant
to know that there is a real Bill—a Packard
demonstrator and a rare good fellow. Mr.
Cooley has a delightful gift of both
narration and description, as one
or two excerpts may show. Here is
one from his opening lecture:

“Unwilling to leave the fascina-
tions of the Adirondacks quite yet
for the allurements of the green and
white mountains beyond, we make
our way south to Westport. From
here we can go down the historic

road to Crown Point, but choose
rather to turn west to Elizabeth-
town. From Elizabethtown down to
Schroon Lake is one of the most
picturesque drives in the Adiron-
dack mountains—one that we can
hold in memory as we travel east.
There are wilder scenes, with
higher mountains and deeper cuts,
but for variety and pictures of the
Zentler sort, the journey cannot be sur-
passed. The balsam,scented air, the limpid
lakes, the swaying tree tops, all unite to
make this section what it is well called,
‘Switzerland 'in miniature.’ Just as the
lengthened sun rays bring the cooler air of
the late afternoon, Bill pulls the car up be-
fore the Brown Swan Club.”

But as I said before, the most unusual
thing about these talks is that they combine
lecture and music. After Mr. Cooley has
written his lecture, he sends it into WEAF.
There Mr. Gerard Chatfield, who is assist-
ant to the program director, takes it and
decides where the musical numbers can best
be interpolated. He is peculiarly fitted to
this role of impresario because, through
his work, he i8 enabled (coattnued on Page 51)



24

HERE are so many ways and manners

in which a radio receiver may be used

and so many diversified results obtained

that I feel that we can accomplish the most

good for our readers if I devote this article

to a talk on how to use the Flewelling Cir-

cuit and say a little concerning some of the
peculiarities of radio reception.

In the first place, you will want to know
how to connect your Flewelling receiver to
an antenna, loop, etc., and we will take that
as the first part of our article.

The Flewelling receiver may be oper-
ated in either of two ways: first as a super-
regenerative receiver and secondly as a
plain regenerative receiver. In either case,
because of its regenerative feature, it is
capable of causing disagreeable whistles,
ete., in your neighbor’s receiver, and we
must take such precautionary measures as
we can to reduce this liability. If it were
necessary to listen to wonderful music via
radio to the accompaniment of raucous
whistles, shrieks, etc., that were caused by
radiating receivers, we would soon loose
any desire to be so entertained. The great-
est offenders in this field are the “Rolls
Royces™ of radio—the super-heterodynes—
with their galaxy of tubes, and the humble
little one-tube regenerative receiver; the
two most sensitive receivers known to the
art.

Now, per dollar invested, we are not
able to get more out of radio than the
single-tube regenerator can give us, and
while there is no known means of entirely
eliminating its disagreeable radiating fea-
ture, we still ean cut this down to a point
where it will no longer be apt to bother our
neighbors. It so happens that perhaps the
best method of doing this, and one that is
coming more and more into use, has been
in use for years, and among others was
described by myself in my articles of some
two years ago.

The method consists of connecting the
grid or antenna post of your receiver to

Reception
with the

Flewelling
Circuit

By E. T. FLEWELLING

Associate Fditor of “*Radlo {n the Home™

the antenna through a’very small fixed
capacity. It is not possible. to my knowl-
edge, to buy in the stores such a small
capacity as is needed, but it is an exceed-
ingly easy one to make, so that we need
not worry.

The condenser or capacity has only two
plates, onc connected to the antenna post
of the receiver and the other connected to
the antenna, as shown in Fig. 1. The plates
are the size of a one-cent piece
and one can cut small metal -
pieces of this size quite easily. l__
Placed face to face, the two
metal pieces should be separated
from 13" to 1" apart, suitably
fastened according to one’s taste
and preferably so that the dis-
tance between them may be ad-
justed for proper tuning of the
receiver.

Soldering a bit of bus bar to
the backs of each piece and
using binding posts for mounts,
as shown in Fig. 2, will answer

BN/
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ne classed under the easy-to-remember
term, “energy collector.” In a vacuum-tube
tyne radio receiver, the grid terminal of
the tube is the place from which all action
in the set starts. Therefore, we must do
everything that we can to place upon the
grid of the tube whatever is delivered to
us by our energy collector.

The grid, however, is an exceedingly
delicate and fussy little thing and may be
unduly influenced if we connect it directly
to a large lumbering antenna or energy
collector. That is why we see so many
ways of connecting the antenna to a radio
set. Our little metal plates, acting as an
adjustable condenser, however, serve as a
means of transferring the incoming signal
from the antenna to the grid of the set
without directly imposing upon the grid
other undesirable characteristics that may
be possessed by the energy collector. Once
set at the best point (and this is extremely
easy to do), we need never change the
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nicely. While the above is sug-
gested for use with the Flewel-
ling receiver, it can also be
strongly recommended for all

0,0

types of regenerative receivers
and especially for those fans
who are experimenting with

short waves.
Antennas (or antennae, if
3 you prefer) of all kinds, such

as one wire, two wires or more,
loops, etc., and even in some

cases the ground itself, may all

distance between the plates.

Referring to Fig. 3, the Flewelling Cir-
cuit, the point marked “A” is the place to
connect whatever energy collector you are
to use. If you wish to use both ground and
antenna, then connect the ground directly
to the negative battery post on your “A”
battery and connect the antenna to the
point “A" on the set.

We will want to know how to get maxi-
mum volume out of the receiver, and be-
cause you have the design and specifica-
tions of the receiver from the previous
article, you must do this by experimenting
yourself. It will be done by proper choice
of a 201 A tube, proper filament setting,
and “B” battery voltage, and the setting of
the grid leaks R 1 and R 2; all of which
can be done in a very few minutes and
should be done while using the receiver
with the tickler coil well removed from the
tuning coil. In other words, adjust your
Flewelling receiver as a plain regenerative
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receiver and then try the super qualities
by advancing the tickler coil and further
adjusting the grid leaks.

Now I know your next question, “What
will it do?”

The answer is that, properly handled, it
will do a bit more than the other types,
remembering, however, my previous state-
ment in Radto In The Home, that used as
a super-regenerator it will do more than
the other only at the expense of quality,
etc. As a plain
regenerator it
need take its hat
off to no other re-
ceiver. This last
not because it is a
Flewelling Circuit,
but because it is a
plain regenerator
of the best type.

How many of
my readers know
the condition in
which a radio
wave reaches
them? Is it strong,
smooth, undis-
turbed, powerful?
Or has it literally
fought its way to
the receiving set,
arriving weak,
badly ruffled, torn,
jagged, ragged and panting? We all know
how friend neighbor gets it on his receiver;
of course it's the first way! However,
when you want to know what to expect
from any receiver it is well to remember
that, even though you are but five or ten
miles from the transmitting station, the
wave had to fight its way to you through
local atmospheric conditions, electric light,
telephone lines and, for want of a better
name, the so-called “dead spots.” Perhaps
the most valuable thing that I can give my
readers in this article is a bit of illustra-
tion as to how this actually works out.

My own radio transmitting station,
9XBG, has been reported throughout the
United States and Canada as “very loud.”

WNAC DO3TOR,
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I have an observer at a point two miles
away who can never receive the station
with sufficient volume to make it comfort-
able, yet other stations come in fine. Any

kind of a receiver would fail to do any
better, but because of its failure in one
particular location it should not be con-
demned.

Again there are changing conditions,
and perhaps these are the most misleading.
We get station XYZ most any night for a
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Figure 4—WNAC, Boston, Mass.—Newton
Centre, Mass., HKM, Mareh 1, 1928
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Figure 5—WCAP, Washington, D. C.
Newton Centre, Mass., 630 KM., Septem-
ber 1, 19238
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week or a month, and then can’t get it
again for a similar period. Why? The
best scientists in the world are trying to
find the answer.

One of the most earnest and conscien-
tious of them is Dr. Greenleaf W. Pickard
of Newton, Mass. Dr. Pickard has made a
study for years of how radio waves act
and has published some exceedingly inter-
esting and instructive results of his work,
I cannot in this article go into a detailed
description of his
work, but I would
like to impress

upon my readers
the fact that Dr.
Pickard has shown
definitely that any
transmitted radio
signal only arrives
at its destination
(the receiver)
after what might
{ be called a dis-
tressing journey.

Dr. Pickard uses
in his work a little
ingtrument that
draws a line that
indicates just how
and when the in-
coming signal
varies in strength.
As the signal is
strong and healthy, the little pen draws the
line far up on the paper, and as the signal
weakens, the pen draws the line farther
down on the paper. From seconds to min-
utes or hours he is able to record in this
way exactly how much the signal is capable
of affecting the receiving set.

I think that most people weould have
more patience with radio and more respect
for it if they could see these records being
made, but I am fortunate enough to be able
to show one or two typical examples of
curves that were made in Dr. Pickard’s
laboratory. 1 have chosen two records
shown in Fig. 4 and Fig. 5. Fig 4 is a
record of reception from a “local” or
nearby station and o Poge oF
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CanYou Explain Radio toYour Friends ?

WHEN you've completed your very first

receiving set and are just beginning
to gain a glimmering of what’s behind it
all, you are almost always showered with
bewildering queries by fond relatives and
interested acquaintances. What’s this for?
What's that for? How does this work and
why do you turn those knobs?

Of course you know pertectly well your-
self that a movement of the dial tunes the
grid circuit to the various wave lengths
—but how to explain that to the un-
initiated 80 as to satisfy them and yet
without becoming involved in too com-
plicated and deep a discussion?

You don’t care to confess igno-
rance just to “get rid of them,” but
you scarcely feel able, perhaps, to
furnish an elementary exposition of
radio’s principles that is elementary
enough for one who knows nothing at
all about it. Neverthelens, it is really
not necessary for you to possess a full
knowledge of radio theory yourself so
you'll know it well enough to explain to
others. It is merely necessary to deliver
rour explanation in terms with which your
istener is familiar—relate your technical-
ities in some way to experiences and every-
day matters with which they're already
thoroughly conversant. It is not always
the college professor, who is deeply versed
in the entire array of details
surrounding his subject, wno is
the best teacher. Often enough,
the instructor succeeds in
putting his explanations over
to his class by virtue of the fact
that he has had to call on every-
day experiences to
explain them to
himself.

In telling your |

f :d iends about 3
radio, you must,
of course, gauge -

By BRAINARD FOGTE

the fullness with
which you treat
each subject by
the natural apti-
tude of your
“pupil” for such
matters. Your
questioners range
all the way from the excitable and faddy
matron, who exclaims: “Isn’t radio simply
marvelous! I thrill when I think that the
very air we breathe is vibrating with
voices!” to the technically trained man who
understands electricity and mechanics, but
just hasn’t encountered radio so far. The
use of analogy is by far the most effective
method of presentment. To liken the
vacuum tube, by
""\ loud speaker is con-
| trolled, to the valve

L
d ' water main, {s, with

which the electric
[g controlling the flow

current through the
- ) of water through a
A

/

some accompanying
embellishment, to
make the principle
clear at once. And
likewise, to state that
the storage battery

any voices and music coming your way.

The connection between us and the sta.
tion is supposed to be a substance, or a gas,
called “ether.” Its particles are so tiny
that they fill thé “chinks” in everything
else; they pour right through walls, stone
and our bodies as water pours through a
sieve. Light is nothing but an undulation
of this ether: a series of little ruffles or
waves in it, and 8o is radio. Radio waves
and light waves are cousins: traveling with
equal velocities, but different in the size of

waves.

2. What are the wires on the roof for?

They form the “aerial” or “antenna.”
The radio waves, in passing the aerial,
set up an electric current in the wires
just us the passing breeze turns the vanes
of a windmill or as ripples on the pond
make a cork bob up nngdown.

3. Why do you have this porcelain tub-
ing under the window-sill and what ia that
brown affair outside with a wire leading
down from it?

The tubin, Frcventa any loss of current
from the aerial wire. The amount of en-
ergy picked up by the aerial is s0 minute
that there are no instruments sensitive
enough to measure it. The alightest leak-
age through damp woodwork or walls
might prevent us from.hearing the station

at all. The outside in-
strument is a “lightning
arrester.” Not that it

could actually stop light-
ning, but it allows small
accumulations of elec-
tricity to discharge from
the air over the
serial, There is a
small air space in
it and during thun-
der storms tiny
sparks jump across
in" a . continuous

Here's a radio outfit, sketchy, dut workable nevertheless. TAe loud speaker and “B”
battery at the right form the real music and speech-making equipment, "
tube and its fllament baitery in the cenler are simply the maodium whereby the radio
currents coming in from thke left are permitted [
“B" battery current and thereby cause the speaker’s diaphragm to give off intelligible

to increase or
sound waves

for heating the filament of the vacuum
tube, is just like the fire under the tea-
kettle, is to explain something new and un-
known in language of universal experience.
The questions I am listing are common
enough, and the answers to them are not
intended as full technical explanations, but
merely as general and easily comprehended
instruction.

1. How is it that you can pick up masic
and speech right out of the air without
anything connecting you with the broad-
casting station?

Oh, but there is a connection, though
it's invisible. You don’t marvel because
the sun’s rays get here without a connect-
ing medium that you can see, do you? You
can’t see light, nor feel it, but you can see
and feel its effects. Without a surface for
the light to fall on and other surfaces to
reflect light, you'd never know it was there,
and without the radio aerial and the
radio set you'd never knmow there were

reduce the strength of the

e
arrester in this
way prevents the
collection of a large
and dangerous
charge of electric-
ity over the house
that might result
in a lightning stroke. A Aouse properly
fitted with a radio aerial is much safer than
one without. The arrester is like the safety
valve on a steam engine—when the prees-
ure gets too great, it leaks out through the
safety.

4. What is the purpose of these knobs
in front of the radio set?

Well, these three small dials controf the
electric current
from a battery and
vary the loudness
of the reception.
Notice how much
fainter it gets if I
turn one of them to-
ward the “OFF”
position. This oth-
er small one
changes the sensi-
tiveness and is use-
ful in getting weak
and far-off stations

The vacuum
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PLATE
UNROLLED

FILAMENT
GRID

The radio vacuum tube is something like an

electrie light bulb. It has a filament that

is lighted by a battery and two other
special “‘elements”

(tickler and potentiometer). These larger
dials enable us to pick out the one station
we want and practically to shut out all
others.

5. How is the selection of the various
stations accomplished? What is “tuning”?

That’s a hard one, but here goes! Take
a violin, for instance. We have a string
tuned to middle “C.” At that pitch the
string vibrates back and forth 256 times in
a second and the pitch is said to have 3 fre-
quency of “256
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by pressing the finger:upon it, the pitch of
the note rises and we have a higher fre-
quency. Should we exchange the string for
another of similar length and tension, but
of different thickness, the pitch would be
different. A heavier string gives a lower
note or lower frequency. '

So with radio. Instead of a string we
have a “tuned circuit” composed of a coil
of copper wire and a bunch of interleaving
metal plates in two separate groups called
a “condenser.” We can receive a longer
wave length by using a good deal of wire
on the coil (corresponding to changing the
length of the violin string), or we may also
receive a longer wave length by maintain-
ing the length but increasing the “capacity”
of the condenser (changing the string).
The capacity of the condenser is increased
by intermeshing more of its plates and the
reason for the longer wave length is found
in the fact that the electricity tukes a longer
time to travel around the circuit when
there’s a lot of wire and a lot of capacity.

6. What is the difference between wave
lengths and frequencies? [ see both in the
newspaper radio programs.

The term “wave length” tells you the
size of the waves and also where to set the
dials for them, once you have learned how.
Radio waves have definjte spaces separat-
ing them, just like waves on the sea. Ocean
waves might travel along the surface fifty
feet apart—that is, with fifty feet inter.
vening between the top of one wave and the
top of the next one. WDAR, for instance,
broadcasts on a wave length of 3956 meters.
In other words, the radio waves coming
from WDAR'’s aerial are just 395 meters

Within the loud speaker we find a horse-
shoe type of permanent magnet which
pulls steadily and firmly on an iron disc
(diaphragm) fastened just over it. The
fluetuating “B" battery current pulses
through copper wire wound over the two
poles of the magnet and thus causes the
diaphragm to vibrate. The sound waves
it sends forth correspond to those which
originally strike the tramsmitler at the
broadcasting studio

e
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Removing the glass and opening things up
we gel a. glimpse of the tube’s elements.
The filament, heated by current from the
“A” baltery, “boils off’ electrons. These
are pulled over to the plate by the action of
the “B” batlery, but their quantity is varied
in accordance with radio tmpulses imping-
inyg on the “grid” or spiral wire between
filament and plate

(about 1295 feet) apart. WEAF uses 492
meters, or about 1610 feet for the wave
length.

Suppose the ocean waves we've just
mentioned roll along at a velocity of five
miles per hour. That would be 440 feet a

minute. Since they

cycles” per d
If there is another
violin nearby with
a string similarly
tuned and played
upon, the middle
C string of the
first violin will
also resound.

The sound
waves in the air
push and pull on
the second string
with precisely the
correct frequency
to set it going,
just a8 water
waves will cause a
loose board in a
pier to vibrate,
providing the
waves come in at
the right intervals.

Now the string
might be tuned in
fwo ways. If the
string is shortened

are fifty feet
apart, there would
be approximately
nine waves land-
ing on the beach
every minute.
That is the fre-
quency: nine per
minute.

Radio waves
travel much fast-
er, in fact, at a
rate of 186,000
miles per second,
or 300,000,000 me-
ters a second. A
wave like that of
WDAR, 395 me-
ters long, traveling
along at 300,000,
n 000 meters every
second, has a fre-
quency of about
76,000 cycles per
second. In other
words, 76,000 of
WDAR'S radio
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LONG STRING

LONG
WAVE LENGTH
(LOW NOTE)

waves puss a given point in a second! Re-
minds you of the news comments on Fourth
of July parades: “45,000 civilians marched
by a given point.in an hour.” Frequency
in radio is stated ordinarily in “kilocycles,”
76,000 cycles is 76 kilocycles.

7. If the aerial gets so little power out
of the air, how can the music be so loud on
the horn?

The music and speech you actually hear
is not the direct result of current flowing
in the aerial wires. It is actually caused by
current from batteries right here in back
of the set—batteries called “B” batteries.
They are made up of a large number of
small cells such as you use in your flash-
light. The electric pressure of the “B” bat-
teries may be from 20 to 100 volts, depend-
ing upon the size of the battery.

A perfectly steady current would pass
through the loud speaker and give no sound
whatever were it not for those glass lamps
you see inside the cabinet. By mecans of
them, feeble impulses received on the aerial
are enabled to turn the current from the
“B” battery on and off in accordance with
fluctuations in the sound waves of voice or
music in the broadeasting studio. Before
the glass lamp or “vacuum tube” can per-
form this .eeming miracle, it must be light-
ed like any electric light bulb, a storage bat-
tery or dry battery being used for the
purpose.

Thus, the radio set is nothing but a min-
iature power plant whose current to the
loud speaker is automatically turned on
and off by a special agency called a vacuum
tube. In England they call the tube a
“valve.” Such it really is, for it controls
the “B” battery current just as a valve in
a water pipe controls the amount of water
flowing in that pipe.

8. How does the vacuum tube operate?

Here we stumble “onto ‘“electrons,”
which are simply little specks of electricity
whisking through a copper wire or lying
dormant within a battery or even a piece
of metal ready for use by the proper
agency. When you heat water over a fire,
some of the water vaporizes and “boils off”’
as steam. Likewise, when you heat certain
metals, you “boil off” these electrons into
space. Since the presence of air around
the metal presses upon these electrons and

Ever compared a ukulele with a radio cir-

cuit? In Lhis case both are “tuned” for a low

frequency (long wave length). If you could

make the sirings thicker the effect would

be to make the wave still longer. Inter-

meshing maore of the variable condenser
plates virtually does this

Mes ¥ oy

Here are lhe same two “‘musical instru-

ments” adjusted for a shorter wave length

(high frequency). In one case the change

i3 made by shortening the strings and in

the other by decreasing the interleaved
section of the condenser
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holds them inside to a great extent, the
metal must be placed in a vacuum for best
results. Water, you know, boils more eas-
ily at reduced air pressure and on Pike's
Peak it's not easy to boil eggs because the
water boils before it gets hot enough to do
any good.

But without an electric current, it would
be an impossibility to heat the metal white
hot while it was in a vacuum. So the metal
is formed into a thin thread called the “fila-
ment” and current from a dry or storage
battery is sent through the filament to heat
it. The hotter it gets, the more electrons
are “boiled off.” To utilize these electrons
in a stream called an electric current, it is
necessary to catch them on a piece of metal
charged- electrically to an opposite polarity.
Electrons are negative. The other metal
piece is a sheet of nickel, rolled into a cylin-
der and placed so as Lo surround, but not
touch, the filament. This is termed the
“plate” and is connected to the positive end
of the “B” battery.

The electrons are attracted to the plate
by the positive charge and a current is
thereby set up through the head phones or
loud speaker. This is a steady current, and
its strength depends upon the voltage of
the “B” battery and on the temperature of
the filament. The temperature is regulated
by a resisting device called a “rheostat”
that controls the strength of the current
from the storage or dry cell (the “A” but

tery).

In between the plate and filament we
have a spiral of wire called the “grid,” and
through the wires of the grid the electrons
must pass on their way to the plate. The
aerial is connected, through the “tuning
coils,” etc.,, to this grid and its impulses
charge the grid first negatively and then
positively. When the grid has a positive
charge of electricit{, it scarcely changes
the electronic flow from filament to plate,
but when the grid is negative, it reduces
the electron flow in almost exact propor-
tion to the strength of that negative charge.
Thus the weak impulses picked up by the
aerial exert a powerful controlling effect
upon the much greater “B” battery current
through the loud speaker. By adding sev-
eral of the tubes in a row, the effects are

multiplied many hun-  (coutinued on Puge 36)

———

SHORT STRING

SHORT WAVE LENGTH
(HIGH NOTE)
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~ The little cottage on University avenue,
Denver, which is the Radio in the Home
of Dr. and Mrs. William Reynolds and
Sonny, who operate KLZ. KLZ has an
eighty-foot double cage aerial with coun-
three feet

terpoise suspended about

above the house
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AS I sat in the office of Dr. Reynolds in

Denver recently I heard a small though
powerful child voice coming through the
receiving set in the outer room.

“Oh, that’s Sonny, now,” explained Dr.
Reynolds, owner and director of KLZ.
“That’s KLZ Junior, telling some friends
of his about his new rooster feathers.”

I found Sonny to be a sturdy 4-year-
old youngster whose radio activities were a
part of his daily life routine. KLZ Junior is
as well known within hearing of Denver
radio as is Fitzpatrick’s twang with the
WDAF Night Hawks, or Uncle John of
KHJ, Los Angeles. His real name is
George William Reynolds, but the radio
world knows him alternately as Sonny and
KLZ Junior.

The pretty little cottsge on University

By VERA BRADY SHIPMAN

KLZ broadcasting station,
an average of 250 watts.
Its distance records remarkably over-
shadow many of our 500-watt stations of
less perfect climatic conditions.

Mrs. Reynolds is an accomplished pian-

avenue is the
operating on

ist.
bers which they wish to hear again. The
saxophone sextette, directed by Dr. Rey-
nolds, is always welcome on the air, as are
vigiting artists who are glad to be enter-
tained in the cottage with the antenna so
much higher than its roof.

Mrs. Reynolds gives daily stock mar-
kets—and while some might call KLZ a
one-man station, built and operated by Dr.

Fans write in for certain piano num- |
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Here is George William Reynolds,

otherwise known as Sonny and

KLZ, Jr., age 4. He is the real
“boss” of KLZ
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Reynolds, the real broadcasters are the at-
tractive wife and Sonny—who is always
ready to go on the air and in his little, pene-
trating voice, tell the listeners just what
is coming next from KLZ.

KLZ was one of the ten original licensed
stations in the country and the first com-
mercial broadcaster in Denver.

Dr. Reynolds came to Denver some
years ago as a practising dentist, but radio
grew too strong for his professional bent
and transplanted its dental predecessor.

He is his own announcer, known on the
air as “Doc” and frequently gives whole
Reynolds family programs, playing the
violin and saxophone with piano accom-
paniment and solos by Mrs. Reynolds and
Sonny’s able assistance with short-story
telling. Concert and operatic visiting stars
have appeared over KLZ from time to
time.

The visitor sits comfortably in the arm
chair in the living room enjoying the piano
soloe of Mrs. Reynolds, while in the adjoin-
ing room “Doc” and Sonny are at the
microphone.

The simple operation of KLZ has be-
come a tradition at one of the largest
broadcasting stations in the East, where
fifteen to twenty men are on duty during
the broadcasting of a single program. Now
and then, when these men ask for more
help, they are told: “Just think of KLZ.”

“The building and operation of a
broadcasting station are difficult matters,”
Dr. Reynolds said,
“There is very lit-
tle written on the
subject, and the de-
tails and difliculties
in construction
must be worked out
from experiments
before real results
are obtained.

“One of the chief
difficulties in oper-
ating is that of se-
curing real talent.

“It is a com-
paratively  simple
matter to obtain
jazz orchestras, but
we have always
tried to obtain at
least ome or two
programs a week
featuring classical

RADIO IN THE HOME

selections. We believe that the city’s
music societies and the Chamber of Com-
merce should co-operate in the effort to
secure this higher grade of entertainment,
and thereby benefit the entire city. This
can accomplished only by cioser co-
operation between public-spirited organi-
zations and musical societies.

“One way in which the radio fans do
their part to help improve broadcast pro-

February, 1925

grams is to send their appreciations to the
entertainers personally, rather than in care
of the station. Those who listen in should
make it 2 point to take down the names
and addresses of the artists and send at
least postal cards direct to the entertainers,
commenting on some part of the program.

“If more of this is not done, it will be
still more difficult to obtain the best artists.”

During a recent Youth’s Companion

Circle—Mrs.
plished wife of KLZ owner, and a frequent

Above—"Doc” and Sonny Reynolds, announcers

of KLZ, Denver

3 o

Wm. D. Reynolds, the accom-

s

broadcaster

radio week two fifteen-minute programs
were given over KLZ in children’s interest.
The Denver Real Estate Board arranged
weekly talks by Denver business men for
Tuesday evenings over KLZ, doubling to
Friday evenings as well, as their popularity
increased. These attracted wide interest
and gave extensive publicity to the Denver
organization as the talks were on subjects
of interest to the average radio listener,
constructive and city building.

A Radio in the Home station you may
call KLZ, with its home circle, the family
broadcasting and the heart of the little
child going out to the listeners in sympa-
thetic appeal.

I am loath to leave when Sonny signs
off, “This will be about all for now”—but
there is no more until tomorrow.

Leoft—KLZ saxophone sexzfette. Left to

right:  Sidney Crooks, Lafe Boatman,

Arthur Woolridge, Roland Wentworth,

George Keyes and Dr. William D. Reynolds,
director and organizer
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A
Welcome Gift

Regardless of present
equipment, your Ra
Jio. interested friend
will appreciate a
Superspeaker at
Christmas. Irssuj

performance will ever
wku inspire his c

ful thoughts

>

Controlled Volume

With a Radio set of only moderate ability, Superspeaker reproduc-
tion of nearby stations might often be stronger than you could
possibly need.

But there is always the Superspeaker Volume Control. With it you
can modify the heaviest message almost to a whisper. Yet it also
puts at your command the greater power you need behind your set,
as you reach out and sweep the ether for messages from far away.

This same Volume Control makes you independent of varying
battery strength, and enables you to balance delicately every change
in temperature or humidity.
Just hear The Superspeaker! Compare it, before you buy, with any
other reproducing device, and learn the difference for yourself!

A high quality musical instrument handsomely inished in ebony gloss, standing 26 inches

high and weighing mare than five pounds. No extra batteries or coils.  Nothing to

wear out. Built plete by a £ whose and abilicy are
common knowledge throughout the industry.  Price 5]0 (West of the Rockies, $32.50).

JEWETT RADIO & P‘HONOGRAPH COMPANY

5682 TwWELFTH STREET DetrorT, MicHIGAN

Registared

Sup erspeaker
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With Timmons Type
R Special Rectifyine
Tube.

Patented May 15, 19238

Advantages of using a B-Liminator and your
electric light current in place of B batteries—

It costs less than fifth of a cent per hour to operate a B-Liminator—much cheaper than
using B batteries—you have an inexhaustiblé supply of B current.

The B-Liminator never wears out.

With a B-Liminator your B voltage is the same every night—there is no “drop” due tg use.
The B-Liminator has knobs for regulating both detector and amplifying voltages accurately,
just as you do your filament voltages. This gives clear, crisp signals.

With a B-Liminator vou cannot blow out a tube in case of crossed or mixed wires.
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yerts Praise Device Which Takes
Place of B Batteries

The radio set owner who has looked forward to the time
when he could simply plug in on his house lighting

circuit (110 volt 60 cycle A. C.) and obtain the plate ~

current for his sct, doing away with B batteries, now
has ample reason to purchase a2 B-Liminator with com-
plete confidence in the results,

He has the endorsement of a great many thousands of
B-Liminator owners plus the recommendation of
experts who have tested B-Liminators even more ex-
haustively.

For instance, Captain Robert Scofield Wood, radio
cditor of the New York World, says in his paper, “The
quality of the reception when using this B-Liminator as
compared with new B batteries will be found much
finer. The signals scem crisp and lifelike.”

Andrew McLean Parker, radio expert and radio editor

of the Camden (N. J.) Post Telegram, says: “We are
genuinely enthusiastic over this device.”

Thomas Appleby, founder of the first Wireless School
in America and President of Executive Radio Coun-
cil, 3rd (United States) Radio District, said, “Recep-
tion was perfect when using a B-Liminator in connec-
tion with my five-tube set.”

Just three of the cnthusiastic endorsements.

But here you have enough proof o send you to the
nearest good dealer for a B-Liminator. Take it home.
Learn its operation—how both detector and amplifier
plate voltages can be regulated to the fractional part
of a volt. Find how convenient it is and how depend-
able. Ask your dealer for complete information on
the Timmons B-Liminator and other Timmons Tested
Products. If you prefer, write us direct for literature
on all Timmons Products.

TIMMONS RADIO PRODUCTS
CORPORATION

GERMANTOWN @ PHILADELPHIA

Timmons Talkers

Type A—(Ad-
justable)

$35.00
Type N—(Non- -
adjustable)

$18.00
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Radio Brings Poetry to Home of Poetess

THE HOME

= e
/B RADIO

Songs of children in the morning—
ing—
Dust of camel trains at night—

“It is the call

Of gray geese

Flying south

Beating the air

With wings innumerable.

’I‘HIS fragment of poetic thought,

written by the housewife of this
home, was symbolized in the painted
geese above the open fireplace. And
flying South they are indeed, reaching
out their beautiful necks and wings
in lengthy southerly flight as winter

Cypsy vans—a moonlit garden—
Flickering torch and acolyie—

Beauty comes from far-off places
On my alien hearth to dwell,

Looses here her winged sandals,
Varying endlessly her spell;

Radio, opening wide my portals,
Leads the starry guest within
And I find each room grown spa-

',.
L ol Tl

Radio in the Home of F. S. Barton,
Salem, Oregon. The sct is a
Radiola Super-Eight.

stations across the mountain ranges
of the country.

The poetic heart of Clara Virginia
Barton (signing herself in poems and
in radio writings as C. V. Barton) is
often shown. The dream of little
children, the conquest of far-distant
music, the thrill of beauty in ether—

hovers all too near. cious 3 ; - :
The home of Mr. and Mrs. F. S. Where her mayward feet have 52?:25 z;rre L:&l.w[r;n;:fgn.m the simple
Barton, in Salem, Oregon, is restful been. Around the fireplace and radio are

and artistic. It is as you or I would
like it in our dreaming.

True radio lovers that they are
their Radiola Super-Eight is tuned
in from Portland to Los Angeles, as
the various announced programs at-
tract, and frequently to far-distant

the two Barton brothers with their
wives and the small son of the younger
brother. C. V. Barton stands beside
the radiola.

Radio in the Home, indeed, in verses
accompanied, what could more ideally
signify the radio joy?
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PRICE $1.10 EVERYWHERE

Write for

FREE
Hook-Ups

q solutely fool-proof.

“means ri

REG. U.

Self Adjusting Rheostat

Eliminates hand rheostats—there-
by simplifying control and giving
compactness.

Greatly simplifies set wiring, there-
fore makes for greater efficiency.
Prolongs life of tubes from 2 to
3 times.

No moving parts—therefore no
grinding noises.

Permits use of any type of tubes
or any combination of tubes.

No filament meters necessary.
Brings the most out of each indi-
vidual tube—automatically—no
guessing.

Makes perfect tube operation ab-

AMPERITE operates on the thermo-electric prin-
ciple. Contains a specially treated flament her-
metically sealed in a glass tube and surrounded by
an inert gas. This filament has the unique property
of automatically changing in resistance as the “A”

battery voltage changes—so that a practically con-
stant current is maintainéd in the tube filament.
Consequently the tubes are constantly operated at
maximum efficiency. No knob to turn. Nothing to
get out of order. AMPERITE mounts conveniently
inside the set. Really takes the place of a good
hand rheostat, a delicate meter and an expert
operator.

Thoroughly approved by every prommenl labora-
tory. Used as standard equipment in such sets as
Somerset, Ultradyne, Marshall, Pfanstiehl, Kilbourne
& Clark, Heteroplex, Cockaday and numerous
others. Perfect for every circuit. Fully guaranteed.

RADIALL COMPANY, Dept. R.H.-4, 50 Franklin St., New York

PERI TE

Izt amperes ”

PAaT. OFF.
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| Can You Explain Radio to
~ Your Friends ?

fET the others have

their card games — Grandpa
settles down to real amuse-
ment—at the radio.

His dependable Brandes
Headset shuts out the bab-
ble. Its Matched Tone gives
him each word clearly—
with identical tone and
equal volume for both ears.

Grandpa's in a world of
his own—and the game
continues undisturbed.
Everybody's happy!

Table-Talker $10.00 (S0crnte
additional west of khe Rock-
ies] In Canada 81250,

Superior Matched Tone
Headser - -
1a Caneds $7.00.

{Continued From Page 24)

dred times, since the “B” battery cur-
rent changes in the first tube act on
the grid of the next tube and so on
You really listen to your “B" battery
and not to the broadeasting station.
9. What's the purpose of this little
flat battery in the cabinet?
That’s a “C” battery and it acts on
the grid together with the impulses
from the aerial so as to keep the grid
negative all the time. The impulses
| coming from the station werely make
{ the grid more negative or less nega-

tive. Naturally, when the grid is
negative, the “B” battery current is

usually caused by “static.” This is
atmospheric electricity, and is moat
prevalent in summertime. Sometimes
such noises are caused by electric
power wires or by passing trolley
cars and electric trains, this only oc-
curring when the aerial is very near
the power wires.

11. What made Scheneetady grow
%0 faint just then?

That is “fading,” a peculiar condi-
tion noticed at night and only on dis-
tant statfons. The cause has not defi-
nitely been discovered as yet. Recep-
tion at nixht is much different than

The aerial wire is passed through a porcelain or hard rubber tubing to
prevent leskage through the woodwork of the window frame. The lightning
arrvester iz placed outside, with a wire leading down to the water main

Brande

The name to know in Radio

Cemoriebted b € Resston. lme. 1923

o

cut down, and as a vesult the “B" bat-
tery lasts almost twice as long when
the “C” battery is employed.

10. What causes those crackling and
apitting noises we hear once in a
while?

Noises come from many different
causes. If [ disconnected the aerial and
we should still hear them, we’d know
for a certainty that they were due to
imperfect wire connections to the but-
teries, loose wires in the set, or de-
fective apparatus somewhere. When
the noises are only heard when the
aerial is on the binding post, they are

in_the daylight, for long distances can
be covered with ease, when in the
daytime, broadcast reception seldom
goes over 200 miles at the outside.

12. Can you tell me what is inside
of the loud speaker?

Yes. There is a magnet of consid-
erable strength and a diaphragm or
disc placed very close but not quite
touching the magnet. This disc is
always pulled down slightly by the
magnets and is therefore always under
4 strain. Around the two poles of the
magnet are wound several thousand
turns of fine copper wire, through
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the 3tube Counterflex

RADIOS LATEST ACHIEVMENT

Comptete Kit of Standardized Parts

Harkness 3-tube Counterflex Kit. . . .

n $39.50

This kit contains all the parts to build the commereial
model of the new simplified 3-tube Harkness Counterflex Receiver as illus-

trated at the top of this page. Cabinet not included.

Harkness 2-tube Reflex Kit 53500
This kit contains all the parts to build the famous 2-tube

Harkness Reflex Receiver. This is the set which put efficient radio recep-

tion within the reach of all. The receiver Is “self-neutralized,” does not

whistle or squeal and cannot cause interference to others. It has only two

operating controls. Complete building instructions enclosed with each kit.

HARKNESS

DEPENDABLE RADIO PRODUCTS

Manufactured by
KENNETH HARKNESS RADIO CORPORATION
727-739 Frelinghuysen Avenue, Newark, N. J.

KENNETH HARKNESS
President

with this complete
Harhness Kit

The instantaneous and increasing popularity of the new
Harkness Counterflex circuit is a good Indication of its merits.
Harkness fans all agree that it is the best yet—and the number
of Harkness [ans is increasing daily. Now Mr. Harkness has
added the finishing touches to the 3-tube Counterflex circuit,
simplified it a little, and made it just about the most worth-
while 3-tube circuit ever devised. This new, simplified 3-tube
Counterflex receiver Iz very easy to build, especially if you use
the complete set of parts contained in the genuine Haurkness
Counterflex Kit, illustrated on the left. The parts in this kit
were designed by Mr. Harkness himself and are manufactured
under his dircet supervision. They are speefally prepared to
simplify the work of construction. The 7”x18” bakelite front
panel iz eompletely drilled and engraved. The three thbe socket
shells are securely fastened to a separate panel which mounts
behind the (ront panel and beneath which are mounted the audio-
frequency transformers. In fact, the parts in this kit are so
arranged that, with only a screwdrnver, you can put the set to-
gether in just a few moments. An instruetion booklet, supplied
with each kit, shows you how to assemble and wire the receiver.
The illustrations in this booklet clearly depict each progressive
step in the assembly snd wiring, so that you can’t possibly
make a mistake™

Try this new Harkness circuit. The kit is not expensive
and is really quite a bargain when you consider the quality of
the parts and the efliciency of the receiver you can build with
them. Any other receiver with the volume, selectivity and re-
eeiving range of the Harkness Counterfiex would cost you two
or three times as much.

Ask your dealer for the genuine Harknexs Counterfiex Kit
and look for Mr. Harkness' signature on the label. Avoid cheap
imitationx. If your dealer dves not stock genuine Harknesx
produets, aend your order directly to us, giving your dealer's
name and address.

‘Mail this Goupon for [lustrated Book

RIK 1-23

Kenneth Harkness Radio Corporation,

727-739 Frelinghuysen Avenue,

Newark, N. J.

Please send me a copy of your illustrated booklet deseribing the
commercial model of the new, simplified 3-tube Harkness Counter-
flex receiver with detailed building instructions and step-by-step
wlri?‘ diagrams. 1T inclose 25 cents to cover cost of handling and
mailing.

PRSP CR——
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guch Instrument in
SPERFECT TUNE

Here is the test of a loud
speaker. Tune in a great
orchestra. Do you hear a
grand ensemble in perfect
harmony? Or —do the
upper tones of the violins,
the flutes, the oboes and the
clarinets come in a trifle
“flat”?

The Bristol Audiophone
brings in voice or instru-
ment in perfect tune, just
as it sounds in the studio.
This is because it is itself
a true musical instrument;
not merely a phone unit in
a horn. You will love your
Audiophone us you would
love a fine violin.

There are five Bristol
Audiophones, priced from
$12.50 to $30.09. If not at
your dealer’s, write for
Bulletins No. 8011, 3017, and

3022-Q.

THE BRISTOL COMPANY
Waterbury, Comn.

5.90

born 14%"
n Hameter
mltll'"'; Vi
mat

and gold.

Cabinet Modol
830,00
Baautifully h;.ﬂ
makogany, u
floating woode
m-u:n-u.'i
a companion to the

finest set ever bailt.
Sise 17x10X10%".

BRISTOL

AUDIOPHONE

LOUD SPEAKER

which the “B” battery

transmitti

strong ones. [
close’ for a loud station, they are
ltr:fkbythtdnphnmnndunuh

13. I metice that your list states
that you get WGN at 33. Bill gets
the same station at 48. Howhﬁd’

mean a: t’s just & reference
indicator to help you in ting the
same station after time. Dials

Grimes’ Final 3XP
(Continned From Page 15)
They have arr the cir-

neutrodons al-
together. 8o let's not worry about the
feedback in the tube if the other mﬂ-
culties have been removed. Be s
and mount your radio eoils hirly hr
nun and at right angles vach
other—on the same line of centers.
82 then, we find ourselves back to
the rimes SXP system lhown in the
June and July issues—: certain
improvements desirable to make it
more universal and foolpmd It is
becoming more and more apparent

By referring to the diagram the
various changes will be mdﬂ seen
and appreciated. This is a fonr-tnbo

m-onmn;-dmu:ﬁnl verse Du-
plex principle as to ,n

referred to as a “floating grid.” It
will pick up and feed back very
minute audio currents. It has a great
tendency to howl with three audio

stages.
Whenlulll!ﬂlhidel it should be
reversed

noticed that phase” on the
frlmry of first audio trans.
ormer is dlllnhlo

This reduces
The

rhn' is mcrnd by merely connect-
tbe plate of t.be deteetor tube to
” terminal of the primary and
the “P" terminal is fastened to the
plus filament of the tube. Tbon is
only one dizadvantage in this scheme
of “batteryless”
up on very loud
such cohditions have been found to be
very rare. The many advantages
greatly outweigh this one handicap.
More words will not be out of place
in this article on the connections to
the secondary of the first audio trans-
Experience has proved that
method of connecting the grid
eircuit of the first audio In the origi-
nal Grimes 3XP often produced a
bod hand eapacity effect on the mid-
dle dial. The cause for this was the
fuct that the tuning condnnur in this
cirenit was connected to the grid of
the first audio stage, which, of course,
plcked up and amplified any stray
audio fields caused by the hand of the
[ tor. This forced the inter-
changing of the radio and audio trans-
lormninthegridolthhmben
the radio tuning eondmnn

former.
the

It always a rs in devel t
work, thn" P.‘ thout

lome mﬂﬁu is %‘ll .no

exception to
audio mndormer in the "hi‘ll"
el e
capacity to grou rough t -
ings of the audio transformer. This
causes the tuning condenser to run
Jower than normal. To help remedy
this, remove ubam four turns from
the secondary of
transformer.
The of the three radio trans-
formers will now be as follows:
16 Primary—tapped
ewery twe fturns
56 Secondary
8 Primery
82 Secendery
8 Primary
58 Secondery
These are the specifications when
used -m. za.pl.u tuning condensers.
Of courss, the secondaries are boney-
eonb:olh:utda'nfm some of the
lundnd makes, such as sixty-two or

Ced A {
Ceil B
Ceil C

tuned
of amplifieation.
earmarks of the 3XP set because
that’s what it is. Those of
you who that set-up can very
casily convert it into this final model
and those of you who didn’t build it
will find this set a very easy one to

Probably the most startling change
mmﬂllhthmnhob
cuit. It may i
r)utorithnotori‘(ulmtbm.
t is a perfq

wbeu one tbomghly understands the
theory of vacuum tube operations.
By connecting the grid of the d

turns. The primaries you

'illnulyh'-bhhmndmmth

about No. 24 double cotton-covered

wire. This sige is not impertant.
The final

in.thutmnunivmnlinm

operation. There are many loca

excessive am Iiﬁnr.lm is not
nnt Furthermore

desl
some experimenters like to use bcui
phones and do not want three audio
stages for such work. Reception from
local stations very rarely needs the
additional audio. So the dcuble
double throw jack switch has
installed.

arrangement mérely

to minus “A” and the plate circuit to
ug “A,” we really have about three
volts on the plate and under this con-
ditfon hrdmh'mmunnry

tecto: “B" hthry is th dhmnd
T
with altogther. o

Another advantage in this arrange-
ment is the elimination of the grid
leak and condenser. This saves some

condenser and leak nrrmdtin
to stray audio energles. It is often

This
cuts out mlc audio amplifica-
tion stage—causing the first tube to
function as a pure ruadic-frequency
tobe. It is this tobe that overloads

relieve by such a switching circuit.
This will give a marked cut in volume,
but gradual intermediate nm
be had by eol{
nd by detune.
ing. All of these combinations make
it‘nv most universal set. 0
oanxmnclnlowl ew sugges-
tions that we know will insult your
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° = *“They copied all they could follons.
Rut they couldnl copy my mind.
And 1 left "em sweating and stealing
A vear and a half behind.”
KIPLING

of a Soprano
lhe Low pC of a Bass

THE high “C” of a soprano—the low “C" of a bass—
the clear treble of a piano...the rumble of an organ...
try the Sleeper Monotrol’s ability to reproduce all
kinds of tones under all kinds of conditions.

On performance is the best way to buy the Sleeper Mon-

do double duty. The Sleeper Monotrol, because ot
this circuit, has threc stages of tuned radio Frequency
Amplification and three stages of Audio Amplifica-
tion. usually possible only with Seven Tube Sets. The
elimination of the three extra tubes including the
noisy detector making for far greater purity of tone.

otrol. Demonstrated performance. You can see its

beauty, its compactncss. Try it for distancc—volume. Another reason for the Sl!eger Tone Clarity is the method of

selectivity, ease of operation—and for Clarity of Tone. mounting the tubes so that shocks and jars sre absorbed by the

mounting and are not transmitted 1o the tubes and amplified inte

For those who are techaically minded, the reason for -q;r-h mg‘ .mm..l Any Sl«mrT c’l‘e.l?- will gladly dml‘nonnm!;e

181 M H Ra . N a leeper onotrol vour wavy. ¢ time pavment pl can be

the surprising tone clarity of the Sleeper is this: The vsed If you so desire. ‘A copy of ihefree bookier - How fo Choose
Iaverse Duplex circuit makes the four Slecper tubes a Radio Set”” Is vours upon request.

SLEEPER RADIO CORPORATION, 500 Washington Ave., Long Island City, N. Y

y/

~J The Sleeper Mon*

otrol without ac-

cessories is priced
st $130

Licensed under Grimes
Inverse Duplex Patents
No. 1.517,057—8 and
Hogan Patent No. 1,
014,002.

454

Its Compact

e
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Surface Teakage exceptionally
low with this panel—
built to order for radio

ERICAN HARD RUBBER OOKPANY
Depl. N 2, 11 Mercer St., New York City
Chicage Ofice: Conway Building

The Supreme Insulation
PANELS

Dials. Sockets, Binding Post Panels, etc.

ERICAN NARD RUBRBER co-rnw
‘-M N-8. 11 Moeror Btress, New York OHy. o o
encloss oconts which send me yw new booklet,“Building Own
g«. givi: “ S front and rear views, showing & Bew set with
slanting n--el. )] the oto.

intelli but here goes, anyway.

1. Use good new “B” batteries.
Test or loose connections in your
“B” batteries. They should Le abeo-
lutely quiet.

2. Be sure to have contact
in your hb. m;ds. up the
eo'nmetlou

lutofunm

than the other. The best “polarity”

will also increase the life of
:pakcr.
Be sure that the tubes nud

the B to the P bindin,
chvuumntamiadu;zde«z“
16 oo

0008 variable condenser.
17—Back mounted tap switch of at
ltnt 7 -points.
8 Rheostats from 6 to 10 ohm.
throw-

areo.

Seven binding posts will be
‘&.buk ofthehue-

do not use a jack for

horn or pznu.wb\lt attach the horn

g:: double polo. double throw jack
switch, number 19,

out one step of audio-frequency ampli-
fication in case we want to use phones
there. bindi;

provided with a ise you
:'u.'{diu Fce a mi honie howl

ilding up between speaker
nd the loose element in

rticular tube happens to be

any delector B on this); to the right

two hindi for the horn. If
you are i use phones much,
it will be m to substitute

open dnmit Jjack for these

bring the jack fromt to
nonntonpuuf

Diagram Nember 2.
hon minus filament binding post

ily nohed

the hct that it
ullp hnil-lp-.; mmr m

it may bu sto] y u]

horn of the o er. v
The above
any kind of i
causes of lnlnn wh'n aﬂﬂpﬁn{
nder these cond

ly to one side of rhecstat nom-
berl

Connect all of the minus binding
sockets

on the tube
g;.“om wire running thowm:

le

From the other side of rheostat
number 18 to any point on this com-
mon wire.

From the outside wire of honey-
comb coil number 8 to any_point on
the common wire.

From filament binding post
transformer number 13 to any

on the wire
A binding

From post of
transformer number 11 to any point
on the wire from minus A binding

to rbeosta!

same wire to
p:h.iteh we have

jack switeh nwaber 19 to any polnt
on eo:fm::‘ wln connecting the

in future ad
the inverse duplex until ﬁnhu im-
proved.

Here's wuh.h& you further luek
on this combination, realizing, mean-

binding post of socket number 1.
Disgram Number 3,

to you—next month,
go )ﬂnd- that isn't a promi:

are the
for t.he SXP-ctyle wire-ups:
Disgram Neumber 1—List of Parts

lt' only a ho
usual check-up lists

6—56 turn honeycomb eoil wlth
primary of 16 turns on the outside,

lO—Hnmm-‘nb coil of 56

turns for primary.

ll—Audio tnndormer, 3 to 1 ratio.
variable condenser.

F he fillament to the gru ts
of tl':c” t:-nfhm you cklldwmut”
o fzed chdemser of 0005 and from

berlnmtm behind all of the
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warn you to be sure you have
the condenser across

ing posts of the transformer first.
plate connection of socket
number 4 to the right hand binding
post for the loud speaker (or top
blade of jack, if you use jack).
honthmlurund(ncpwt:‘o;

i

From the grid connection of socket

e eb oil Rumber e
numl

utside of

%
|
i
i

From the same side of fixed con-
denser number 5 run a wire over to
nection number § on jack switch

ié;
FeSFEE

of
switch that we count fi
botiom ) * This wire may be

d
3

shown, and it is best to keep
away from other wires as
From grid connection
ber 2 to grid cti
ormer number 15. Be
you have first attached the .
acroas the secondary

5?%:

ERER

a8
'

From the outside winding of honey-
comb coil number 10 to negative bind-

From grid connection of transform-
or number 11 to blade 3 of jack switch
number 19.

Diagram Number 6
Condensers and Tap Switch

From aerial binding to the be-
nding around

%
E

The WorkRite
CHUM

A 3-Tube Neutrodyne That
Out-performs Most 4-Tube Sets

ERE'’S a brand new 3-tube reflexed Neutrodyne
—one that sells for a remarkably low price.
You have never seen a 4-tube set—éven one that
costs many dollars more—that could beat it.

The WorkRite Chum has a remarkable range. Distant
stations—fully a thousand miles sway—come in clearly
and distinctly on the loud speaker. Under favorable condi-
tions the Chum will cover 2 much larger area—and
without whistles, howls or distortion to spoil your fun.

It has selectivity, too. Tunes out local stations and brings
in others clearly and sweetly as can be.

This beautifully built set is seli-contained. There is space
in the hand dark mah y cabinet for both A and
B dry batteries,, It works with any kind of an aerial—
outdoor of indoor—and is always ready for instant use—
any time or any place.

You must hear cthe Chum or any of the other famous
WorkRite sets to appreciate real radio recepdon. Sit
at the dials yourself. Get the real thrill of radio from
WorkRite. Any WorkRite dealer will gladly let you
demonstrate any of these famous sets to your own satis-
faction. If the dealer you visit hasn't WorkRite in stock,
send us the coupon roday for complete informadon.

el wih o haa Send Coupon FREE
..-...—'-i‘-:."""" THE WORKRITE MANUFACTURING COMPANY mm,:wua
.‘.‘_‘:“" tove 1008 GAST 0TS STREET CLEVELAND, OHIO
Ak Maseer, preemerteiid B Chicgn, 3% Lobe Shos Duve Low A, 20 Snch L Aras s [T w ek i Mometocartna Co.
:..-u-nn.wu
ORK RITE ==
Nems———
Addes
SUPER NEUTRODYNE RADIO SETS = —

3 X
-
M write us to ask us why we don’t print the hook-up for s -heterodyne. The
3 lu'ui:nw’}:mhmdlnnh.l .vonv:hll details for hlmnﬂ:ﬁ’::-hmw which §
gives the best quality of any we have used. We have not since run across a super that was any better.
Are You a “Super”-Fan? -—Tben get this article and build the set. It's just as good today as the
day we printed it.
Full Details. Complete Instructions. Photographs of Layout, Schematic Diagram. “Picture” Diagram.
Everything complete »o that even a novice can built it.
Send 10 cents for the March, 1924, issue.

t Cireulation Department RADIO IN THE HOME 608 Chestnut St, Philadelphia §

Ll
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M4-

$25

at all
dealers

'OR THE many thousands of radio
gscts purchased during the holiday

season, a Magnavox Reproducer
would make all the difference between
supremely beautiful and merely audible pro-
grams. A Magnavox for every receiving set:
M4 at $25., R3 ar $35. and R2 “ The Radio
Reproducer Supreme "at $50.

THE MAGNAVOX COMPANY
OAKLAND, CALIFORNIA
163 N- Sote St

Cenodiam Distributors:
Peekins Blectric Limited, Toronto, Montresl, Winnipex

AGYANG) S

REPRODUCERS —RECEIVING SETS—TUBES

New York
380 W. 31t St

San Francisio;
274 Brannao St.

the various taps on the tap switch
number 17.

From stator plate connection of
variable condenser number 12 to in
side winding of honeycomb coil num-

| ber 6.

From rotor plate connection of va-

riable condenser number 12 to the

outside winding of honeycomb coil
| number 6.
| From stator plate connection of

variab’y condenser number 14 to in-
side wire of honeycomb coil number 8,
From rotor plate connection of va.
riable d ber 14 to id:
winding of honeycomb coil number 8.
From stator plate connection of
variable condenser number 18 to in-
side of honeycomb coil number 10.
From rotor plate connection of va-
riable condenser 16 to the outside
winding of honeycomb coil number 10.

For the Inverse-Duplex Experimenter
‘ By JOHN DeQ. BRIGGS

l The Mun Who Inverse-Duplexed the Neutrodyne

| IN MY workshop are four receiving
‘ sets, all in active operation. An
cight-tube superheterodyne is more or
less permuanently installed for “hack
work” and as a standard for com-
parison. The original inverse du-
plex neutrodyne and the 3XP ditto
are ready to operate on call.

But the fourth set, on the table in
the middle of the room, is the real
center of interest. It is a four-tube
inverse duplex, without cubinet, with
a 7x24 panel to which are attached a
General Radio .0005 and two Hum-

4

wire tapped at 26 secondary, B turns
No. 26 dec primary wound over one
end of the seéondary. This pair are
mounted horizongal at right angles.

Then there are two or three sets of
Mr. Planstiehl’s beautiful little coils,
mounted at various distances and
angles, arranged so that the relative
angle can be varied instantly. This
angle is best at about 28 degrees at
a 6%-Inch distance.

A pair of coils must bring in CYL,
Mexico City, on the loop. If it docs
not, the coils are condemned. All the
ab tioned coils have passed

merlund .00025 variable o s,
two Pacent rheostats, a Dbattery
| switch, and a double-pole, double-
throw telephone switch for changing
from loop to antenna. Also two holes
for CRL potentiometers or variable
resistances.

The baseboard is 24-12, soft wood,

the test. One night the Pfanstiehl
coila brought in this station very
nicely on the loud speaker, using only
three tubes. That was an exeeptiional
night. Usually the fourth tube must
be used for the loud speaker.

All this coil-testing has led more or

A
OLD ARRANGEMENT
g3

ELIMINATION OF THE TAPPED LOOP

S MAXIMUM VOLUME

wsoon’ || Fig.1

B
NEW ARRANGEMENT

)
R- 2000 +400W r_l

so that screws go in and come out
easily. On it are three Stromberg
Carlson audio transformers, four
sockets, a choke coil (this was, in its
younger days, the secondary of an
old Fada AF transformer—iron core
removed), and a considerable popula-
tion of by-pass condensers.

All this apparatus has been moved
round so much that the baseboard is
honeycombed with screw holes, but it
has finally come to rest in such a way
as to leave an open space about 6x12
in the middle of the board. This
space is tenanted night after night
by different pairs of RF transformer
coils. The eight leads to these coils
have baby Fahnestock clips on them,
so that a set of coils may be changed
in half a minute.

less directly to two simple but rather
drastic changes in the fundamental
circuit. The first of these completely
eliminates the tapped loop. It is
illustrated in Fig. 1. The tapped loop
was a nuisance to make and was
clumsy to operate. Connect the grid
loop lead to the loop lead which goes
to the condenser and stops there. Run
one lead from a standard loop to this
common wire. Run the other lead
from the standard loop just where
it went before—to the other terminal
of the condenser. This latter should
be the rotary plate terminal. This
leaves the loop where, were it tapped,
it would be set on the maximum tap.

Then Imt a 2000 ohm resistance in
series with the 400 ohm potentiometer
before specified in the circuit. (See

ALl these coils have daries
wound so that with the .00026 con-
densers they cover from 225 to 600
meters.

One pair look like standard neutrov
former coils. These have six turns
| primary and 67 turns secondary,
tapped at sixteen for the neu-
trodon. They are fastened to each
other in the correct relative posi-
tion, and then the unit is swung
s0 that their planes are horizontal
without disturbing their relative
position. This is to minimize feed-
back into the loop.

Another pair is wound on 1%-inch
bakelite tubing, 130 turns No. 28 dsc

the September Radio in the Home)
Short out the 2000 ohms for out-of-
town work, using only the 400, which
;F'ives a fine adjustment. Cutl in the
2000 for locals.

The CRL people very kindly have
made me several special resistances
for this purpose, built like their po-
tentiometer, with 400 ohms spread
over three-fourths of the arc, and
2000-3000 ohms in the remaining one-
fourth. This little instrument is ideal.
For locals, I simply swing the knob
round and cut in the high resistance
and I have the smooth, fine adjust-
ment on the 400 for distances. My
tapped loops aré now guthering dust
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on the wall, and a d

the tapped loop we've

Spiral” does all the loop work.
p’l'h second cha is more tricky,

th: my using some special enils

mary.
were intended to be strip
until there was no oscillation.
Without being too technical, there
are a ‘md many ways of stopping
oscilla in RF tubes—doing away
with the ca

W u\rp‘l‘:t,n 'in the tube. m

consider three.
First is the !{u:ladne method of

lost one control, so are no more
than we started with. Again the CRL
2000-ohm potentiometer, used

does to the second plate circuit what
be has already done to the first one,
though for a different reason. Since
this is a reflex circuit, the place
where we have introduced this new
resistance is part of the audie plate
circuit as as of the radio plate
circuit. Now we don't want this re-
ist, in the axdio circuit—it is no

Second, down
the number of turns in the rrimry
until oscillation stops. , intro-
dueing resistance into the primary

cireuit.

The first of these methods ia effi-
cient, but mean to adjust. As Mr.
nd Mr. Grimes have said, the
inverse duplex neutrod hasn’t the
tendeney to oecillate that a straight

use there and some detriment. The
answer is to separate the audio and
radio circuits which come from
same plate as in the diagram, Fig. 2.
Connect the plate directly to “P”
on the audio transformer, which will

A
OLD ARRAMGEMENT
N

I

REGENERATION CONTROL IN SECOND TUBE

B
MEW ARRANGEMFNT

IOJE

Py E
A
R="1000W

O ON P}.&? o'FoN
AUDHO TRANS ALDIO TRANS
neutrodyne has—on the h wave the original circuit. Ship the redic
s. But get below meters -pass con-

and you'll find the neutrodons very
necsssary. The second method—cut-
ting down the number of turns in the
prims! "n_k:” one serious drawback.

waves. If your set will bnns
in KFNF without oscillating, KS
will be weak. uently, in

Conseq
taking a turn off one of those Pfan-
stiehl primaries, one feels like the
proverbial Scotchman when the con-
tribiition plate is passed relue-
tant. It seems wicked to do it.
The answer is in the third

hnd

. of this prima
2000

plate current through ite
denser (don’t I

will be four dollars sorry) to the
late connection of the primary of the
F transformer (be it Pfanstichl or
otherwise). Connect the other lead
to one side of the
Connect the

nsmuonlnuum the first
tube by the original potentiometer in
the grid circuit, the second tube by
new i in the -

Don’t abuse the feedback-—use it, bat
control it. Keep a turn or two too
many on the primary of the second
RF  transformer (whether it be
Planstiehl or any other type of coil
—the method is applicable to all the
coils I have mentioned). Introduce
a 2000 ohm noninductive variable re-
sistance into this primary plate cir-

to
from oscillating. You will need less
for the long waves than for the short

te cir-
cuit, To operate, you simply ea
as little resistance as you dare in bo
Sl ey e
a n one resistance
the other will iron it oat beautifally,
you can get way down below

puix.feeduck. Take turns
oft primary to stop oscillation.

ones. It makes a velvety regeneration Then put your coils just enough out
control and assures you the maximum of line so that you get some
volume on every station. And it coupling between them. You'll get
isn't an extra control, either, for in (Continaned on Page 38)
/\ Flg 5
/A\\\ .
.\
[ 7 i
FEEDBACK SAME RELATIVE POSITION
T0 LOOP MiINIMUM FEED BACK

I

FADA Newtrecsiver
Ne. 173-A
Mahogany cabiner.
l“li“.d“-unl‘-"'d
eves. . Price (less
"l':" Satreries, stc.)

Indecision vanishes

™

when you hear the F ADA

RADIO shop-
ping ends trium-
phantly when
you find the FADA.
People who know radio
and have conducted com-
parative tests say that
the Neutroceiver is the
best they ever tried. Have
the FADA Neutroceiver
demonstrated in your
home. Listen toits mar-
velously faithful repro-
duction. Tune in a dis-
tant station yourself loud
and clear and see how
easy it is. Observe the
beautiful cabinet design.

You will exclaim: “At,

last! This is just the
radio set I want!"

If you prefer a set
with self-contained loud
speaker, the FADA Neu-
trola Grand meets your
desire in this respect, as
in all others. Whether
FADA Neutrodyne re-

ceivers are the
first or the ff-
teenth make you
investigate, they will be
your final choice, for they
will convince you that
you need look no further.
Through the FADA
Neutrodyne your radio
wishes become realities.
See your dealer.

F. A. D. ANDREA, INC.
1581 JEROME AVENUE, NEW YORK

FADA Neutrela Grand
Ne. 188:98-A

The five-tube Neutrols 185-A,
mounted on FADA Cabinet Table
Ne. 199-A. Price (lese tubes, bat-
teries, etc.) $T0
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Do yu tune

~in quickly?

‘What a difference a good dial makes

HERE are dials and dials and there’s a
big difference in them. Some are much

easier to read than others.

The hand seems to

fit the knobs of some exactly. Enjoy the pleas-
ure and comfort of tuning in with greater ease
and speed than ever before. Use Na-Ald Super
De Luxe Dials and experience real dial sans-

faction.

Station after station can be tuned in
quickly and comfortably. Even if you tune in
over and over again, searching for distant sta-
tions until late into the evening, you will
experience no eyestrain, no finger-cramps

when you turn the big

enerous-sized knob.

It fits your fingers naturally.

It took engineers and optical experts
months of careful study to perfect the scien-
tific design of Na-Ald Dials. Stop-watch tests
developed the best possible

position of numbers, and
lengths, spacing and width

of lines.

You can obtain Na-Ald
Dials at radio, electrical and
hardware stores. Use them
not only in the set you build,
but also install them in the
set you buy, if not already
adopted by the manufac-
turer. Super-De Luxe, 75c;
other sizes, 35¢c, and 50c.

ALDEN MANUFACTURING COMPANY
Alse mohers of the /ameus Na-Ald Sechets

Na-AMW also manu-
factures a complete
line of Bakelits

for all tubes.

Dept. J-3, Springfield, Mass.

Alden Processed

FREE BOOKLET
Meil Coupon
Send for free coy‘ of
radio bookletr—* t
to Build” showing a

number of the best
tested and
circuits.

Sockets and Dials

ALDEN NAMACTUI!NC CMIPANV
Do.c. -3, Willew
i u--
Plel. send free copy of booklet “What
wlo Bi'.";"'" showing tested and selected
circul

Name ...

Twelve Hundred Kids on the Air

(Continued from Page 135)

Jne time two boys of the first
E‘r‘-dn were scheduled to sing a duﬁ
t through some mistake one
the boys did not show up. When
we signed off and the one who was
there had not been allowed to sing
the song alone, which of course he
could not do, he was very brave in
keeping back the tears of disappoint-
ment. Themr-wenmbu:{u

all right, and it was only by ch
him op with the promise of a nlo
wme time that we finally had him
smili again.

As 1 say, il is hard to write ubout
these happy kids, because the looka on
their faces, their Iulm. ofhlnyinx in

leader has a very impressive uniform
and manner with which he directs
them. They take it very seriously
and they make almost as much noise
:ming into these fake horns as the

band does on their resl instru-
ments. A solo on one of these instru.
ments is more important to one of
them than a solo in any other organ.
isation out here.

One of the things that interest me
is the fact that the younger the child
:;”the loss ul!-eomelom I:c h‘ and
Some of the older bon llld girls are
a little bit timid and stage-{right-
ened -bouz their work, but the younger
ik n hardly wait to get on the

a group while sf
interest and enthusiasm must be seen
to be enjoyed.

We have read to them some of the
letters we have received concerning
their broadcasting and I believe
every one of them now i that

"ﬁ .nd uke their turn. They almost
the one who precedes them away

'mtheyunmwtlnddothe‘lrblt.

The Movwsheart Concert Band of
boys of the h school is a famous
ol his band has traveled

they must all do their best because
they can never tell who is listening in
and what lonely soul they may be
cheering. Letters from shut-ins, old

le with lonely lives, soldiers

on their backs in Government
hoomuh, have come in and told us
how much they enjoy the happiness
of the Mooseheart kids.

So that the broadcasting station
will not become a labor instead of a
pleasure, cvery night is devoted to
one particular ;rouF ’l‘hls makes
the children look forward to
particular night and -erv- as an in-
centive for to do their
'o‘;':n in preparation.

seem to have very good
memorin. The Girls' Glu Club was
on the program one night and
were desirous of having me sing and
phy 0 that they could sce bow it waa

man, very seriously, handed me a long

and v-ry formal petition to the effoct

that I hd promised them to sing.

They listed the songs they wunud

song (I think it conuimd

I have ever sung or heard of). lt
1 I of girls

list as best I could?

Another group that is very interest-
ing is the one that is called the
Juvenile Band. This ists of

5 Ame

on concert tours all over the country
bands of %zlm 1
musicians. n go” on
= march the shivers run up and down
my spine bocause tbey play and play
as ﬂwuzl their lives depended on it.
When they march off leading the
Cadets to the parade ground with
eolors flying, it is a rcal thrill to
listen and watch and wonder

op them.
‘z ere they go, four hundred
assembled from all over North
Iﬁu. the almost finished products
of “the school that trains for life,”
l-!herleu and yet with many fathers.
As I said, only dependent children
of deceased Ioon are sdmissible.
This does not exclude their mothers.
There are many mothers right with
their children. Some of are
matrons of the homes, some ure doing
clerical work—all are given the op-
portunity to be with |Idnn
and yet not feel
have congenial work lor whxh
they are paid regular salariea.

It is a marvelous dream come true.
Mooweheart children are happy, and I
hope that radio fans will absorb some
of that happiness whenever they tune
in WJJID.

Remember that they are nome of
our future citizens, not radio artists.
and I like to feel that you, when you
hear us, are mlly listening in, almost

ooscheart

about thirty boys md girls about

7 years old. Instead of playing real
instruments
col ped with little

rnets, horns equi
paper vibrators, wi& s
of little drums, tria;

children, uuwd o! our feeling that
we are formally pruenﬁng a program
for you to listen to. In other words,
we are’ having a good time and we'd
like to have you join us, if only by
roxy, and “May %on Laugh in Your

They bave little uniforms and the Dreams.”
2 _’
1 ]
:‘ The antenna towers and building
1 in which are located operating
room and studio—taken before 1
antenna was hoisted into place e
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TorThe Advanced Student

Audio Frequency Intertube Transformers
By BENJ. OLNEY

Rugineer of the Niromberg-Carison Company

Tnlll department {a deing started in re-

to o large velume of requests
that thus magerine furnish a reguler
series of techwical erticles letling our
wmove advanced readers know (ke modern
progress of ewperimenis and fesfs in
verious ladoratries.

We have Asvetofore tried (o m:'mu
magarine atrictly & magasine for -
ners, dut we Aave c’o-n{m‘ rl':l
the deginner very scon gradustes imlo

the edvanced atages of radio and fhat

Intertube transformers only
radio receiving
rs will be dis-

former.
as used in ordinai
set cascade ampli
cussed.
Frequency Requirements
For the transmission of speech
over commercial ’tc‘lepho& lines a
frequency range of from to 2000
has been found satisfactory.
ion of musie i

e
which
originel soope of

we Aave blished (his
department and sach month we will give
tochniosl erticice suoh os ihe eme Aere
presented in (he Aope that (hose of
our readera who Aave passed the movice
atage n redio will dc enadled to koey
n towch with (Ae latest progress in (Ae

art.
H. M. N.

Iatroduction

EARLY audio frequency intertube
transformers were designed for
amplifying tclegraph signals only,
their constants being chosen to give
maximum amplification at a single
ency in the neighborhood of 1000
cycles.
At

the inception of radiophone
broadcasting, transformers this

much more severe requirements, a
Iarge pipe organ, for instance, hav-
ing fundamental tones as low as
sixteen cycles, while the higher har-
monics of some orchestral instruments
extend upward beyond 10,000 cycles.
It has been found, however, that
a frequency range of from about
to 5000 cycles is virtually sufficient
for good repraduction of most music.
It is possible even to curtail this
range somewhat at the low frequency
end and still preserve the sensation
of piteh for the lower notes, it having
been found that the pitch of very
low notes is carried to the ear mainl
by their r harmonics. (“Hig

and Flatcher, Journal A. I. B. E.,
March, 1924.)

mEg

Eq

FIG. 1

AT Tl

STROMEELS AR 80N

Fig. 1—Transformer Working Between Vacuum Tubes

type were used in many

sets; also, in the ensuing rush for

radio equipment, numerous other de-
signs most equally unsuited for
radiopbone reception were placed

n?on the market. Some were copies
of the uluor:gh type transformer
while many ers apparently were
not based :g:n a correct cunception
of the requirements imposed in am-
plifying speech and music with little
distortion.

In the early enthusiasm of the ra-
dio audience over a novel and fascinat-
ing form of entertainment, the dis-
torted reception resulting from the
use of such transformers either was
tolerated or passed unnoticed; but

re

In g jon of the fre-
quency range of the audio amplify-
%onylum in a receiving set above

cycles is of little urvnnnn be-
cause of the following considerations.
The modulated carrier of a radiophone
station consists of the carrier fre-
quency and two side bands, one side
band having = frequency equal to
the carrier plus the modulating fre-
quency and the other tﬁ:.l to the
earrier minus the modulating fre-

ceiving set must pass a band of fre-
quencies numerically equal in width
to twice the maximum modulating

later, when mo!

critical and began to make invidious
comparisons of radio reception with
other forms of reproduced music and
speech, the demand arosc for a higher
standard of quality. In the mean-

freq It will be seen that, as
the carrier waves of broadcast sta-
tions are now spaced 10,000 cycles
apart, a receiving set having broad
enough tuning to admit modulating
lrequeﬂciel above 5000 cycles would

time, the subject of audio freq
.mpﬁﬂaﬁon was being investigated
in the laboratories of some of the
larger manufacturing concerns and
engineeri schools with the result
that ormers which represent a
high development of this branch of
the art are now available.

It is the purpose of this article to
discuss some of the factors which
enter into the design of the audio fre-
quency transformer, to show the per-
formance churucteristics of various
types and to some of the
laboratory and f tests em-
ployed duging the development and
manufacture of a particular trans-

ti tin, adjace: "
ions opera on nt wave
lengths. “

As a matter of fact, receiving sets
with even a moderate degree of selec-
tivity may appreciably attenuate mod-
ulating frequencies al cycles
due to the shape of the resonance
curve, while other sets with flat-
topped, steep-sided selectivity charac-
teristics may produce little attenua-
tion of f ies up to rhap
5000 cycles, but may virtually elim-
inate above this point.

As the modulating frequencies con-
vey the characteristics of the trans-
mitted sounds and are the only ones

The new Tungar does all the old Tungar
did—and more. It will charge both radio
A and B batteries, with no change except
slipping the wire from one terminal to
another. It charges 2, 4 or 6 voit A bat-
teries—24 to 96 volt B batteries—and
auto batteries, too.

It is simpler than ever to use. Just two
clips and a plug. No need to disconnect
your battery from your set, or make any
change in the wiring. The Tungar charges

[9%]
=it
og?
(=]
kg

in use overnight while you sieep.  And it makes
ot no disturbing noise.

R It is more compect than ever. It hasa

trvien, end new bulb, unchanged in principle, but

?_'
i

more convenient in size and use. G-E
research has made a good product better!

Keep your batteries tharged with a
Tungar—and get the most out of radio.

Tungar

REG. U.S. PAT. OFF.
BATTERY CHARGER

¢ & registored trademark—is found only
denuine. Look for it on the rame piate.

60 cycles—110 volts

Tun,
ont

Merchandise Dopartment.
General Risctric Company,
Bridgeport, Conn.

GENERAL ELECTRIC
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The Latest

Achievement

In Audio Amplification

Greater The

. Audio
With » Ampifying
Quality Transformer
of TOIIG Pric e
Unique

The current radio season has seen the advent of many
new audio transformers—some of them worthy contributions
to bettter amplification.

Now comes the announcement of the new General
Radio transformer which sets an even higher standard of
amplification and places the erstwhile leaders in the medi-
ocre class.

radio list this instrument has been

Di
designed for you. It is an achievement of which the dmxmnu
engneers are justly pround; it ls an instrument which merits
the admiration of trained radio ears.

High and low notes are amplified evenly over the whole
audio range so that instrumental or. vocal tones are repro-
duced individually or in bi with a 1
which delights the most critical radio listener.

Seldom is more than one transformer necessary to
operate a loud speaker with good volume.

If you want the best there is in transformer design, the
type 285 should be your choice.

Price $7.00
Ask for them by Name at your Radio Dealers

Write for Descriptive Folder 285-J

the audio apparatus of
set, it is unnecessary

It is eoﬂmwnltl‘ (orﬂ' :{
ull to simpl cunm
S LA

te Is E..un
Pll wlhn bl

Transformer Characteristics
When operated within its proper
limits, the output power of a vacuum

mhhnu R nnd the voltage im-
pressed by the transformer across the
grid-filament circuit of the following
tnbe is designated by E.

tube in an amplifier is a function of "vol amplification,” represents
its hput voltage, as no current flows '.:5:«1 lification ndncod
in the grid-filament circuit under the af ‘:: w! = in
R
J
|

FIG.2

1 3%%3

GBS CARLETR

Fig. 2—[llustrating Voltage

stipulated condition. Therefore, the
most satisfactory basis upon which
to compare intertubs transformers is
ono which considers the volun r.lut
rrz are able to impress across
filument cireuit of a vacoum mbe
rather than their input-output: power
ratio.
In PFig. 1 is shown a transformer
working between two vacuum tubes
in an amplifier. If an alternating volt-

Amplification of Transformer

the amplifier circuit, and is the basis
upon which intertube transformers
are usually compared.

It is possible to meunre vol
smplification quite rately
methads which 'ill be dllcnnud later.
The results of such measurements
over a wide frequency range
when plotted, a curve which pi bly
gives more information as to the

age indicated Eg: be impressed former than any other test which

across the -filament circuit of may conveniently be made. A group
_ AT EEERE

s I 1\ e

w ‘o [ 1
§ / | 41 .I
/ l L4 { lai |
§ N 5] = -
s A L S el [ LT T T ;
1 Vs d
. 'f‘ e B 5 ] et 1] I =|
§ . 1} ! I T |
s ol e o
L£res FREQUENCY N CXCLES PR S4COND ____:_

Fig, 8—Voltage Amplification

the first tube there will be developed
in the plate circnit of that tube
another voltage equal to Egy multi-
plied by mu, the amplification factor
of the tube.  This second voltage
may be considered as a “point-
source” of electromotive-force in-

"dmd ﬂhlmnt circuit o{ thc suc-

Curves of Various Tranaformers

of such voltage amplification
is shown in Fig. 8 nnd will lner be
discu:

The characteristic of an ideal trans-
former would consist of a straight
horizontal line intersecting the axis
of voluzc amplification at a value

the turns ratio; that is,
& uce uniform vouan am-
nliﬂut n at dl frequencies and, con-
sequently, could introduce no “fre-
quency distortion.”

The curves of all actual trans-

!omm.uaowunﬁ start !n_;m _zero

0 L
%4- /"l./\?mm L = —
§ oo e e shan peads dcopeey | 1| | T T
g[ | ‘I | Jei-ls Fo

SRERBERES R AR
V(] vaoafs_vum

Fig. 4—Amplification Curves of Transformer With and Without Resistance

Shunt Across Secondary
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inoperative at zero frequency or di-
rect current. This latter feature
being inherent, it would appear from
the standpoint of minimum distortion
that the best practical transformer
is one whose umplification curve flat-
tens out at the lowest frequency into
a straight line representing an am-
plification value equal, approximately
to the turns ratio. It would seem,
also, that the straight portion of the
curve might advantageously have an
upward slope so as to ate

more nearly equal to E., as the fre-
quency is increased.

It should be noted that the nearer
equal these voltages become, the less
a given chunge in frequency will af-
fect their ratio. It will also be seen
that by increasing the inductance of
the primary we may eause this ratio
to approach unity more rapidly with
increase in frequency.

According to the npproxlmnhonq
previously made, the ratio of the pri-

to some extent for the attenuation
of the higher frequencies previously
mentioned as due to sharply selective
tuning cireuits.

The constants of an intertube
transformer which most influence its
Performnnce are the self and mutual

the windi and their
effective capamty The two former
ure determined by the number of
turns and arrangement of the wind-
ings and by the dimensions, shape and
material of the core, while the effec-
tive capacity is chiefly affected by
the size and the arrangement of the

mary voltage to the impressed volt-
age which we have just been dis-
cussing, becomes, when multiplied by
the turns ratio, the voltage amplifi-
cation of the transformer. We may
now illustrate the remarks in the last
paragraplt by saying that, given two
transformers of the same ratio work-
ing in identical circuits, the amplifi-
cation curve of the one having the
higher primary inductance will rise
more steeply at the low frequency end
and will flatten out at a lower fre-
quency into a straight line represent-
ing wn amplification equul approxi-
mately to the turns ratio.

I

ri¢s

ﬁup SESwEn ;
. |

FREQUENCY 1N QXLES PER SECOND

M £ l
o 2 5 8 o P

s

Fig. 5—Amplification Curves of Transformer With and Without Capacity
Shunt Across Secondary

windings with respect to each other
and to the case and core.

As the resistance of the grid-fila-
ment circuit is extremely high when
& vacuum tube is properly operated,
the load upon the secondary of the
transformer may be considered as that
due to the sum of the winding und
vacuum tube capacities. The react-
ance of this comgurntlvely smull capa-
ity is very high at the lower audio
frequencies zo, at these frequencies,
the transformer may be considered
as operating on no load, the reaction
of secondary on primary neglected
and the voltage induced in the sec-
ondary luken as equal Lo Lhe primary
voltage times the turns ratio. These
approximations enable us quite simply
to account for the slope of the am-
plification curve .at the low frequency
end and for its straightening out in
well-designed transformers.-

Referring to Fig. 2, the voltage
across the primary of t.he transformer
is less than the impressed voltage
by the drop around the plate resist-
ance R. 'he impedance of R does
not change with frequency while that
of the primary increases with fre-
quency, and the division of voltage
between them is directly proportional
to their impedances.

Neglecting the resistance of the
primary, which is amall compared
with its reactance and with the plate
resistance, the primary is scen to be
an inductive reactance whose value
fs equal to the inductance of the
winding multiplied by the frequency
times a constant number. Thus, with
a constant lmrresscd voltage E,, and
a constant plate lmpednnte R, the
voltage across the primary and,
consequently, that across the second-
ary, will depend upon the inductance
of the primary and the frequency.

With a primary of fixed inductance,
increasing the frequency causes the
voltage across the primary to in-
crease and, consequently, that across
R to decrease, because their vector
sum is always E,, the voltage across
R finally becoming insignificant in
comparison with that across the
primary. This is equivalent to saying
that ae primary voltage becomes

Thus, high primary inductance is
essential to effective amplification of
the low frequencies which arc so im-
portant in music, and to the reduction
to & minimum of the frequency dis-
tortion at the lower end of the range
which is inherent in all transformers.

As an cxample of this, compure
the curves of transformers A and
B, Fig. 8, which have the same
rated turns ratio (4 to 1) and which
were measured under identical con-
ditions between UV201-A tubes. The
primary inductance of A, measured
at 1000 cycles, is approximately
twenty henrys, while that of B is
about three henrys. Note that at a
frequency of 200 cycles, A produces
an effective amplification of three,
while that of B is one, or the same
as would result if the transformer
were omitted and the input voltage
impressed directly across the grid-
filament circuit of the following tube.

At 100 cycles transformer A pro-
duces an amplification of 2.25, while
that of B is 0.5; that is, B is no
longer lunctlonlng as an amplifying
device and the voltage which it ap-
plies to the following tube is onry
50 per cent of that which would re-
sult if the transformer were omitted
and the input voltage applied di-
rectly at the tube. The amplification
of A reaches fts rated turns ratio
value at 600 cycles while that of B
only reaches the same value at 1200
cycles.

In order to give an idea of the-
wide variation of primary inductance
among different commercial designs
of transformers, it can be stated that
transformer A has, probably, the
highest primary inductance (twenty
henrys) of any of its type now avail-
able, while the writer has measured
some transformers with the same
turns-ratio having a value of oniy 0.2
henry.

So far we have been discussing the
action of the transformer over only
the lower portion of the frequency
range and have, for the sake of zim-
plicity, made the nearly true assump-
tion that the load upon' the second-
ary and the consequent reaction upon
the primary were nil.

At the higher frequencies; however,
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‘Volume and Clarity
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A Radio Frequency
Transformer of the ape-
riodic type suitable for
all sets with which tuned
radio frequency is de-
sired. Also used for one
stage of radio frequency
amplification ahead of regenerative sets'to
prevent re-radiation.
Consider these points of superiority:
No dope to hold windings in place.
Soldered connections.
Mounting bracket holds coil at correct
angle.
Minimum rubber used in form.
Lowest possible loss, with greatest
transfer of energy.
Works with any .0005 condenser.
Secondary arranged with suitable taps
for biasing features.
This transformer makes the construction
of a radio frequency set an easy matter, as-
suring best possible reception with widely
varying types of circuits, including reflex.
Built and guaranteed by Kellogg Switch-
board and Supply Co.

No. 602z Radio Frequency Transformer
at your dealers for $2.35 each.
Kellogg Audio Frequency Transformers
are the “stepping stones” of modern ampli-

fication.

Clear, accurate reproduction assured over
the entire range of the musical scale.
Plainly marked, accessible terminals.

It is acclaimed by test
to be the best,

No. sor Audio Fre-
quency Transfor-
mer Ratio 4% to 1—

No. 502 Audio Fre-
quency Transfor-
mer Ratio 3 to 1—

$4.50 each

R s A R R e L R R U M R A e e T ]

KELLOGG SWITCHBOARD & SUPPLY CO.

1066 WEST ADAMS STREET, CHICAGO

D G e A R AR R ]
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| the effect of the winding and tube
capacities as a load becomes a factor
| in the performance of the ‘trans-
former because, as the frequency is
increased, the impedance of this load
becomes lower and considerable cur-
rent begins to flow through it. This
current in the secondary induces a
voltage in the prlmury in such phase
that the impedance of the primary
circuit is lowered and more current
flows therein also. The transformer
windings and the plate circuit of the
preceding tube are of comparatively
higb resistance which, as soon as this
increased current begms to flow, pro-

ally large, so resonance with it takes
place at a comparatively low fre-
quency and may cause the amplifica-
tion curve to rise more sharply at
the lower slope and sooner reach the
approximate turns-ratio value. The
leakage reactance in a well-de-
signed transformer is comparatively
small, so resonance with it occurs at
a higher frequency and may act to
increase the amplification over that
represented by the turns-ratio, thus
causing the curve to slope upward
and to remain straight over a greater
portion of its length. At frequencies
above this second resonance point the

l st—
%‘ [l=s snonc uunw
w. SKN
3 C;nnsn sm-n
£
é)- 44—
3 TN
ES -8 B e
; . Il
2 et
lg‘, | T
] I ‘
|
{
| L i |
° ' ) 3 -
| #7166

E, {1000- % E, E,
T . -
w¥-101 Ame( $OY '0’ BATTERY r
= NEGATIVE GRID B1AS P

—~—
R e

|
4—.— T

H_T_4*
U .._F+44

o — . B

Tonsa e

Fig. 6 Variation of Transformer Amplification With Input Voltage Dwe to
Grid Current

ates further to reduce the am-
plification because of its effect upon
the ratio of primary voltage to im-
pressed voltage us explained in the
discussion of the action of the am-
plifier at the lower frequencies.
Now. when we consider that the
i of the dary load as
viewed from the primary side of the
transformer is inversely proportional
to the square of the turns ratio, we
find that with the sume effective capa-
duces more voltage drop in the cir-
cuit and consequently a reduction in
amplification. At the same time, this
lowering of primary circuit impedince

amplifieation falls off mpidly for the
reason given in & previous paragraph.
Thus good design requires that the
second resonance point fall outside
the frequency range which it is de-
sired to receive. When properly pro-
portioned with respect to the other
transformer constants, the winding
capucily thereby becomes an advan-
tageous rather than an undesirable
factor. Curves A and E, Fig. 3
Hllustrate this point.

Reference may now be made to the
reason why it is not feasible to in-
crease indefinitely the primary ins
ductance in order to secure effective
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city across the secondary, the fre-
quency at which reduction of ampli-
fication due to the above effects begins
to take place is lowered very rapidly
as the turns-ratio is raised. For an
example, compare the curves A, C,
D and E, Fig. 3. The rated turmx
ratios of these transformers are 4,
6, 10 and 3 to 1, respectively. The
characteristic of D shows it to be
utterly unfitted for radiophone re-
ception, but, nevertheless, it is stated
by its makers to function with a
minimum of distortion.

Another effect of the winding and
tube capacity is that due to resonance
with the mutual impedance and the
leakage reactance of the transtormer
g"l‘elapham‘ Trun.nfarmcn L.

asper, Journal A. L March
1924). The mutual )mpcdancc is usu-

Fig. 7—Variation of Transformer Amplification With Negative Grid Bias

amplification of extremely low fre-
quencies. With a given core and
winding arrangement the inductance
is a function of the number of turns,
while the effective capacity of the
windings depends principally upon
their size. ven with the smallest
sizes of wire which may commercially
be used and in the most careful de-
sign, a limit is rcached where further
increase in the number of turns is
attended by increase in the effective
capacity beyond the point where at-
tenuation of the higher frequencies
within the range to be transmitted
begins to take pldace. Also, with a
given number of primary turns, the
turns-ratio becomes a factor in de-
termining the size and, therefore, the
effective capacity of the transformer.
Thus the total number of turns and,
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consequently, the mutual inductance
is the factor which is finally limited
by the windi~g capacity.

It is a much simpler design prob-
lem to secure a long, straight char-
acteristic in a low ratio than in a
high ratio transformer, although
low ratio transformers of poor de-
sign are frequently encountered. Ex-
amples, respectively, of good and poor
3 to 1 ratio transformers ave shown
by curves E and F, Fig. 8.

The writer believes that the most
satisfactory compromise hetween um-
plification and distortion may be se-
cured in a 4 to 1 ratio transformer
designed to possess the highest in-
ductance possible and still keep the
amplification ’characteristic straight
at the upper end of the broadcast fre-
quency range. It is impossible to
secure a lomg straight characteristic
when employing a much bigher turns-
.ratio, while below this vilue amplifi-
cation is sacrificed withaut a clearly
recognizable reduction of distortion.

Apart from its other undesirable
consequences, too high a turns-ratio
tends to cause overloading of the suc-
ceeljng tubes on strong signalz, thus
introducing additional distortion. In
{airness, 1t should be said that in
many cases, even with low ratio trans-
formers, the operator of the set is
at fault in working the entire ampli-
fier beyond its capacity on powerful
local signals.

Grid leaks are sometimes placed
across the secondaries of high ratio
transformers to limit distortion and
overloading. Fig. 4 shows the ef-
fect of a 026 megohm grid leak
across the secondary of a 5 to 1
transformer working hetween UV-
201-A vacuum tubes. It is evident
that virtually the same characteristic
could be secured by the use of a well-
desiﬁned 2.7 to 1 transformer which
could be constructed at lower cost.

Another transformer attachment
frequently met with is a condenser
ranging in capacity from 0.00026 to
0.008 M. F. shunted across the sec-
ondary either alone or with a grid
leak in parallel. The effect of even
small capacitics alone so located is
shown in Fig. 5, where the reduc-
tion in amplifieation of the higher
frequencies due to shunts of 0.00015
and 0.0003 M. F. is shown. Of course,
with the larger values of capacity
mentioned, the effects are much more
pronounced than these shown, the
higher frequencies being almost en-
tirely suppressed. The resulting re-
ception is_unnatural and “drummy”
in tone. It is unsatisfactory to the
musical listener because true tone
values are destroyed and identificati

tion at a single frequency is plotted
against voltage impressed on the
input circuit. A UV-201-A tube and
rather low values of plate battery and
grid bias voltage werc used, and it
will be noted that under these condi-
tions, a satisfactory signal from a
loud speaker in the tube output cir-
cuit may not be obtained without
causing the grid to take current.
When the latter condition oecurs am-
plification is not only reduced as
shown, but distortion takes place due
to the flattening off of the positive
half-waves of the grid-filament volt.
age,

_ The same phenomenon is illustrated
in another way by the curves of Fig.
7. Here the variation in trans-
former amplification with change in
negative grid bias is shown for two
1000 cycle signals; 0.01 volt impressed
(E.) giving a fair signal on a head
set connected in the tube output cir- ‘

cuit, while two volts impressed gave a
moderate loud apeaker signal. A
UV-201-A tube with 100-volt plate
battery was used.

It will be noted that a negative
bias of nearly ten volts was required
to secure full transformer amplificu-
tion at the higher signal voltage, but
it should not be inferred that such a
large bias may be used without caus-
ing distortion due to overruning the
lower bend of the tube characteristic.
It is evident tRat very powerful loud
speaker signals may not be obtaimed
in the output circuit of any ordinary
receiving tube without more or less
overloading of the tube.

The drop in amplification due to
grid eurrent is common to all types
of intertube transformers, those of
higher ratio naturally exhibiting the
more sharply falling characteristic.

Reference in published articles has
sometimes been made to distortion in
amplifying transformers being due to
core saturation on strong signals.
Theoretical and experimental investi-
gation, however, indicates that the
magnetic flux in the core due to the
DC plate current is far greater than
that due to the alternating signal
current. The ratio between the maxi-
mum flux cuused even by a low fre.
quency signal current of the greatest
magnitude likely to flow in the
primary, and the flux due to the di-
rect plate current of an ordinary re-
ceiving tube is on the order of 3 to
100, and, in most audio transformers,
the maximum flux density due to
both currents combined is well below
saturation.

(This 13 the first part of Mr. Olney's

of orchestral instruments made dif-
ficult if not impossible in some cases.
In fact, the higher notes of such in-
struments as the piccolo, for ex-
ample, may be entirely fiftered out.
On the other hand, such reception is
sometimes preferred by the nonmusi-
cal listener because of the artificial
“softness” of tone caused by the sup-
pression of the higher frequencies,
This sort of reception is, of course,
inherent in some types of reflex cir-
cuits which employ by-pass conden-
sers of fairly large capacity across
the secondaries of the audio trans-
formers.

Negative biasing of the grids of
amplifier tubes will here be referred
to chiefly with respect to its effect
upon transformer amplification. When
the grid of a vacuum tube is made
positive with respect to the filament,
current will flow in the grid-fila-
ment circuit. If, in a transformer
coupled amplifier, thiz takes place
{on account either of too high a sig-
nal voltage or too low a biasing volt-
age) current will be caused to flow
in the secondary of the transformer
and reduction of amplification will
occur due to voltage drop in the
transformer and in the %l:u resist-
ance of the preceding tube.

This condition is shown in Fig.
8, where the transformer amplifica-

very luable treatixe on audio-fre-
queney transformera. The zecond and
last part of the paper will be printed
n next month’'s izsue of “Radio in the
Home.”

Editorially Speaking

(Continmed From Fage R)

possible under our present knowledge
of radic and of manufacturing
methods.

We have more losses in coils than
we have in condensers, and this proo-
lem is being attucked by many very
fine experimenters. There is no ques-
tion that it will soon be solved. The
modern basket woven coil of number
18 or number 14 wire is so far supe-
rior to the old type coil wound u
any kind of molded material that
there is absolutely no comparison be-
tween the two.

A little further improvement in
coils—a further lowering of the losses
which are in them now—combined
with our modern finé condensers will
make the set of next year just about
100 per cent better than was the set
of last year.

Low loss isn't bunk! The man who
thinks it is is the one who is being |
fooled.

Five
Points

of
Radio Quality
All Developed to
the Utmost Degree

m

Qir~(Way Receiving Sets

Tone, Selectivity, Distance, Volume and Appearance are the
five fund 1 requi of radio iving sets to meet the
demands of the buying public, and render satisfactory profits to the
dealer.

Air-Way Receiving Sets are designed to snd.do meet these
requirements to the satisfaction of the most discriminating buyer.

Their appearance attracta the buyer's attention and their per-
formance meets his app L C ly they are sati
and profitable to the dealer, because they sell easily and stay sold,
without the necessity of continuous service to keep them In satis-
factory operation.

The three designa of the Air-Way line, Models 41, 51 and 52,
meet all market demands.

P
Model 51

Model 51 is a five-tube, tuned radio-frequency set embodying the latest
developments in this type of receiver. and includes auch atrictly up-to-date
elements as Spider-web cols, low-loss condensers. ete.

It is the idecal set for the D-X fan who wants to pick up atations all
over ‘North America but still demands reception with pleasant sudibility
and clarity of fone

Mounted in a five-ply walnut cabinet of attractive design and hand

some finish.
' Price, $125.00

Model 52 is practically the same =s Model 51, except that the ar-
rangement of parts is changed to fit onc of the most attractive consule
type cabinets ever bullt.

ln the cabinet is ample space for all batieries and other equipment
and a built.in loud spesker with Thorola unit, making this an outfit to
meet the discriminating requirements of the most fastidious.

Price, $375.00

A four-tube set with one stage of
tuned ra frequency, detector. and
two stages of audio.frequency smpli-
fication that meets all the require.
ments of the buyer of modest means.

We offer thin set for the consider-
ation .ot the dealer and buyer as ab-
solutely the best radio value now on
the market: in which in combined
coast-to-coast reception, perfect
tone Qualities and the utmost sim-
plicity of tuning in connection with
the required degree of selectivity.

odel 41 is attenctive in appear- i
.n:. \exuu l;-:nll'e:l l:en five.ply. black walnut case and the dials and
fittings are of highest quality and attractive in design.

Price, $65.00

Model 41

"

We invite from every blished radio dealer, regard.
less of the lines he may now be handling, and have & most attractive
proposition to offer.

Write, for it today.

AIR-WAY ELECTRIC APPLIANCE CORP.
Toledo, Ohio

You can't afford to overlook this proposition
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A RECORD!
9600 MILES

with a

Wherever you go you hear it! Men who know say that
B-T'S new Low-Loss Condensers and Inductances are the
finest ever. They back up their statements with reports
of remarkable performance. Read some of them below.

Radio 2WR, Arthur G. Wester, Assistant Division Man-
ager of Hudson Division, American Radio Relay League,
wrote us as follows: “Having obtained one of your new
Short-Wave Tuners, I would like to mention results ob-
tained. New Zealand 4AA on 80 meters was copied on
November 13 steadily from 6:16 to 6:39 A. M., E. S. T.

(Comtinmed ¥rom Page :8)

xenerally more satisfactory

is to use an Indoor antenna
for the reception of local stations,
and s high outdoor aerial for the re-
ception of distant stations, only when
the locals are not operating.

To increase the selectivity without
decreasing audibility, it is necessary
to add .« tuning control which means
that you will have to turn three dials
to tune the receiver instead of two.
Fig. 1 shows one of the simplest ar-
rangementy for increasing selectivity
by tuning the antenna circuit. The
diagram is self-explanatory. The
parts needed are:

One 23-plate variable con-
~denser.

One 2% or 3 inch coil wound
with sixty turns of wire.

2 Binding posts

1 Single pole,
switch,

1 Dial.

Mount these parts on a small panel,

.single-thmw

this coil. The antenna should be at-
tached to the clip which gives the
best results. A long antenna requires
less turns on the Erimn of T1 than
a short antenna; hence the tap.

It is true that the Chelten midget
condenser does not have sufficient
capacity to eontrol self-oscillation in
the counterflex. The Harkness coun-
terdon vernier condenser was de-
signed for this purpose and covers
the correct range of capacity. I
would suggest that you use it. The
shorter aerial will not help this con-
dition; it will make it worse. A short
aerial has less resistance than a long
aerial; consequently self-oscillation
will be more easily set up when you
use a shorter aerial and you will need
a higher counteracting condenser to
offset the decrease of resistance.

C. A. Barron, of 620 Torresdale
avenue, Philadclphia, writes an in-
teresting letter. His experiences may
benefit you

The estimated distance is 9600 miles. Mexican BX was help upright by a baseboard. The  “I built your new set,” he writes,
worked from this station on November 15 and not one | — — e
word was missed. Numerous other stations from all over ANTENNA
the United States have been copied, including 6CTO, BINDING~ :
8BNY, 6AME, 6ADT and 6BDT.” BINDING- POST

: ' ‘ > : | SWITCH POST  OF RECEJVER,
R. A. Bradley, Technical Editor of Wireless Age, New | / \ /
York City, says: “The results I have obtained with your |

i

tuner and transformer have never been equalled by myself nor
my assoclates. The selectivity of this receiver was greater thun
any 1 have ever operated, and this I attribute entirely to the
coupler and condenser used. The adjustable coupling on your
low-loss tuner is one of the most valuable things that has been
added to the regenerative type tuner.” (See Dec. Wireless Age
for hook-up, or write B-T.)

Radlo 9ZA, Chicago, Illinois, received English,
French and Mexican stations, both code and
voice, in testing with one of our Short-Wave,
Low-Loss Tuners.

QIN DING—
POST

Figyre 1

Don't fail to see these parts at your dealers PRIMARY OF
today. (Lur dlo-pnfgcthbooké “Bc::’er Tuning,” \ COUNTERFORM-
contains details o is advanced apparatus,
hook-ups, construction, tuning and gene‘m’; h: | ER. T2—
formation. Sent postpaid for 10c. {
[ 0005 MFD. (60 TURNS

S N Bremer-Tully Mfg. Co.

l‘:z:«:”w::‘d;":r‘l - “Pioneers of Better Tuning” —_—

Ranges 3

Covered with B-T
Lifetime Condenser (L-11)
B 200 to 585

430}

strumants.

P -

Model “C*

New

g v |
3-Adjussblc hall - beariag rovor
Whafr. Metal end-plates.
Sokdered sloxk-speing pig-rail.
5" Losses 100 umall 10 measnee
6-Rugged swsraction
7-Mxromeser Vernies moves al)
phises; > bur k-Lash,
8- Lakes any wae dual
T joct of 1 years evperic
oce, making precivion i

Points of
Superiority
1-Sobdeeed eass placés,

3 Stator plaies >haped Wor easy
law waves.

U S, sud
Foreign
Parens.

|
532 5. CANAL ST. CHICAGO, ILL, ]‘
\v

For BETTER
Radio

HnﬂmuunnconNsns.from(bcﬁm,
have been designed for better radic.

The New Model “C” more nearly ap-
proaches peefectionthan anysimilarinseru-
ment the engineering world has produced.

Look for Hammarlund Condensers in'the
recelver you buy. Use only Hammarlund
Condensers in the receiver you build.

All capacities; plain and vernier. Sold by
the better radio dealers

Write for Descriptne Fohder
HAMMARLUND MFG. CO.
424438 Wese 33rd Street, New York

Jov Battor Radior
ammariund

P RECISION

CONDENSER

®

coil can be attached to rear of the
variable condenser to save space, but
should be mounted so that it is at
right angles to the transformer of
Counterformer T1. Wire the parts
together as shown in the diagram
and then set the unit alongside your
receiver, on the left-hand side. Trans-
fer the antenna connection from the
receiver to the tuning ‘unit and con-
nect the opposite side of the unit to
the antenna binding post of the re-
ceiver, as shown in F‘Ii.

You will, find that this helps your
selectivity and, instead of reducing
audibility, it actually increases the
audibility. Often you will not need
the extra selectivity, in which case
you can close the switch and short-
circuit the tuning unit, thereby avoid-
ing the necessity for tuning three
circuits. When tuning in distant
stations it would be advisable to keep
the switch closed until a station is
located with the two tuning dials of
the receiver, then opening the switech
and tuning the antenna circuit to in-
crease audibility.

Replying to the other questions
brought up in this letter, the answers
are axs follows:

There are two clips on Counter-

“and it is great, When I hooked it
up it worked at once. Wonderful
tone quality. Tested it according to
yvour directions and it howls at all
frequencies. All jake? Not quite. I
did not get those thousand-mile sta-
tions you corralled last August. I
made an effort to get them by chang-
ing the set and had an experience so
interesting that I want to tell you
about it ause others are almost
certain to have the same difficnlties
that I got into because of different
ideas of wiring.

“The power of the set was so
easily controlled by the primary tap
and the filament rheostat that I de-
cided to cut out the first telephone
jack, thereby reducing the inductance,
capacity losses, hysteresis, etc., etc.,
of four long leads and in addition im-
prove the appearance of the set.
After I did this—gloom!

“Everything was right. Signals
came in, but only average and no
longer any howling at any frequency
when the plates of the counterdon
were out. You would know at once
what to do, but it took me an unhappy
half hour before I got an idea. I was
about to hook up the jack again but
decided thag should not be necessary.

former T1, one clip being ted
to the end of the primary coil and
the other ‘clip connected to & tap on

I then dered that as I had prob-
ably reduced capacity (as well as
some other bad things) with these
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wires, | should add some to the secon-
dary of first audio transformer.
T had a .00025 grid condenser handy
20 I used that and it worked at once.

The blessed bowling returned with
n-enj’ur:guent and now 1 can ut the

you must experiment with the valuea
the by-pass co to balance

np your set.

P. Edwards, of Georgetown, S
C., nh

QMhn—How is Counterformer
T2 connected? As shown in Fig. 1
of your article in the October issue,
or as shown in Fig. 37

best resul this set are gomc Au'«: There is no dllmm
to be obtained by a these two diagrams although,
of this secondary l am sorry to say, some confusion

condenser.”
. lquouthl-lmntohriuoutthe
“romm of experimenting with the
of the by-pass condensers of
he counterflex. Just as it is im.
Dﬂllbl‘ for me to give the constants
of the radio-frequency transformers
except with a particular make of eon-
denser, lolthim “bleth(.orbmew
ve
:}Mennn for dnﬂemt typuy ”rl
nudi»lnqnmy tunnlom'n. nn-
able s, ete. If a C flex
h built with the same parts which I
use only one by-pass is

and
has a capacity of .0001 Mfd. But if
different apparatus is used the resist-
ance circuits may be greater
or less and it is noeuury to experi-
mm with the nlua of the by

is respect | ;“
alvmdy given Inur\kﬂou for testing
the Counterflex for efficiency in the
October and Januvary issues.

Gordon A, Golt, ot 166 Pine ave.,
E., Montreal, Canada, asks the fol-
lowing questions, the answers being
given under each question:
r@‘aﬁvl No. 1—Would it be all

t to use two condensers with 17
plates each? If not,

man;
plates? 7
Anmawer: If the

condensers each
have a maximum capacity of not less
than .00025 Mfd. and not more than
0003 Mfd. they can be used with
transformers wound to the following
specifications:
“mmry‘ﬁ'l‘l—'l‘m turns with a tap
Secondary, T1—Sixty turns.
7230 turna.

Secondary, T2—80 turns.

.1 may mention that, by an over-
sight, I gave the wrong specifications
for transformers in the Novem-
ber issue. The above constants age
correct, as used in the manufactored

Countercoils.

Question Neo. 2—Is it good to use a
a-pm: vernier condenser for the
Counterdon? If not, how mny"

Answer: [t depends on the size of
the plates. The standard Counterdon
has only three plates but the plates
are large and the maximum uMw
wmr than the usual vernier con-

Question No. 3—If 1 use three U.
V 199 tubes what voltage must the
“A” battery be?

Answer: Connect three 1%-volt
dry cells in lenu.u[mng a total

potential differences of 1% volts.
Question No. 4—Is it bh to
use a “C” battery and, , how
many volts?
Answer: _ Yes. The circuit
given in Fig. 2. The C Iutury

should be from 1% to 4% volts, de-

pending upon the pl voltage.
Frank Hilweck, of Louisville,
Ken b a of others,

.0005 Mfd. (23-piate) condensers?
Answer: The approximate con-

stants are as follows:

Primary, Ti—Ten turns with tap
at fifth turn.

T1—Forty-five turns.
Primary, ’l‘z-’l‘wenty-ﬂve turns.
Secondary, T2—Fifty turns.

By comparing constants with
those given for lower capacity con-
densers it will be evident that a n-
using . condensers
mnd! more efficient. If you use .ooos
M1d. condensers you need not expect
as high audlhllity or selectivity and

seems to have been caused by the fact
that the manufactured Counter-
former T2 has its terminals num-
bered in such a way that there
nppun to be a difference. The num-
bers given in Fig. 3 in the

issue eormpond with the numbers on
the label inside the Counterformer.
The following explanation will prob-
abl, nu‘hluNelur: A

‘erminal o. 1— primary
coll, goes to telephones or primary of
second audio transformer.

Terminal No. 23— of pri-
mary coil, goes to plate of reflex tube.

Terminal No. 3—Beginning of sec-
ondary coil, goes to condenser
sof detector tube.

Terminal No. 4—End of secondary

coil, goes to filament.

And now, while there are a t
many other questions which
heennded,&qnmmnlmd\

general intorest as those which I have
1 have

hliah tandard

to the
tube Harkneas Reflex cireuit. Thll

1t you hn"auullou to ask which
are not cove shall do my
best to answer them by mail. I ean-
not, however, be of any assistance if
not make your questions
and, unless you wish me to
nmr in the form of an article in
this mmume on some subject vhlch
you wi red up, the quutlou
must be of such a nature that it is
possible to answer them within the
limitations of a letter.

Polishing the Door Plate

(Continuod Frem Pags 13)
to keep track of the fincst artists
who appear eonnund& at the studio
in other programs. he finds that
he needs a tenor, or an organ solo,
or an o he knows exactly
where he may obhln the finest in the
city. He is himselt a tho
musician and arranges not only these
Packard programs, but also those
for the Eveready, A. and P, and
numerous others of the nguhr foa-
tures. He works out the entire plan
for the and

The Most Lasting Front for
a Radio Set!

FORMICA is the most widely accepted material for radio
panels, because it is the best and most uniformly efficient
uuulnor because it is by far the best looking material;
it is hanically strong, and because ali of ™
of ance, strength and insulating ability are
as nearly pmmmml as anything made by man can be
The materials of which Formica is made are chemically
inert—they are not in any way affected by weather or time.
They will never craze or crack as the hest varnish or lacquer
ultimately will do. They never deteriorate.

With few pti all the leading set makers use Formica
because they know it is permanenay utisfactory

Write for booklet, “What F. ica Is.”

THE FORMICA INSULATION COMPANY

4654 Spring Grove Avenue, Cincinnati, Ohio

TSy

SALAS OFFICES

in tbn case of the Packard TOETRMA
{hhe has sceomplished wome
remarkal
You must h-ve notwod the delight-
flll effects of movement that come
n theee ulk& For ln:tnc-.l Mr.
Coo:g says they are approaching a
chureh, and nn organ h%ﬂnx yed.
Then you hear the organ in
tance—it grows louder and Iondor—
you are outside the church—you pass

on and it fades lwg You drive
down to t.he shore of Mooschead Bay.
A canoe comes silently by. The oc-

cupants begin to play a victrola,
which approaches, passes by, and
then becomea only a l-h:t nnln ln

the moonlight as the canoe

the bendh l!r Chltﬂe‘l‘ﬂ i:mthn l;lt
man to have perfected this impression
of motion in a musical rendition.
After each presentation he watches
the mail carefully to see how it went
out and how it was received, and be
has every reason to be pleased with

the results.
lnaulkthtmtedatﬂpfmn
the Berkshires to Albany, down the
Hudson Valley over Bear Mountain
Bridge to New York, the following
opportunities !or mugical interpola-

tions were f
“After pa  for the view (of
the State Capitol), we run hwaAckL

beny and stop at the Ten

Why Airtrons Multiply
Radio Enjoyment

Youw)dumu-u-llnnn-d_mu-l'n-yﬂv
radio set when you use Airtrom Tubes.
Bullt with ezactmess precislon, with ev.
toward greates!

comels
stamina, in clarity =5
rm_ any tube at anything near its price.
by radio experts.
List Price $4.00—Fully Guaranteed
Type 366—6 Velt—1 Amp. Type 18—I% Veolo—1$
Type TIA—S Velt—=8S Type oty v S1amhe
° X
Amp. Det. 8 Ampl. :.-_p“b-m & Ampl.

deiydldadrn or shipped C. O. D. direet
by parcel pest ‘c-ﬁc-lm-h--‘-d

H. & H. RADIO CO.

Dept. 103, 814 Clinten Avenue, Newark, N. J.

DEALERS—Write
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Houl.vhkh‘umhwrmr- “From here we begin to ascend the
In the evening our party en- steep grades of the Pocono Moun-
g.y:dd-muwtbe music of their tainl. our Packard engine taking 1t
o nm“ Hegrwe .I_x;vea Tn‘:‘ mm.: mn:l,ylnd the sturdy
nce number, " car g over the rises
hy-dbynonhamdutedynadumndm:um
r. Chatfleld. “Frun bere we go down some sivep
o Song "tk Do Ko rood, Sxein for" the merbrity o ouietl
5 pass along mg 5 .gol lor our four-
V1 Suddenly we hear musie. , the -ndtheurdnldvtn‘
Da d :::ulcur’,' m:h the car and uw'%l see l tl::l"
3 cadets marching across n way all the good points of
rlmes' Point parade grounds.” Then fol- the car are trmu t out wrl;oqunﬂy
lows West Point "'l‘rhmlphll and without any ng on this pub-
& March.” This talk also included the ) end of it.
o1ce unuunl feature of having the car  “If you can a more direct sell-
p and take on a friend of Mr. ing than that, dcm kmit."ny:
Coolgy‘- who was Mr. Wilson Fitch Mr. Gunnison.
th chief engineer of tie Bear umh pulled 'ltbom mwiug t, lll

The new Grimes lounuin Bridge. There is then to the better—if you can bring out the
3XP Inverse Du- be heard a question and answer con- best points of a car without seeming
. | , versation between the two mcn u to do so, all the better. For imm.
PIYX circuits hay) eptablishad M-pwmhmmndn bow much more convincing it is,
2 new standard in radio re- the listeners-in this expert's stead of nllnng directly about how

ception. Where great dis-
criminstion was shown in
choosing parts, it is signifi-
cant that he chose

kaffer

Trans

mmmlmnce

only one of the many radio
authorities the world over to
recognize the superiority of
Jeflerson performance.

Jefferson Transformers
meet matched construction

Sold through the better |
dealers and distributors.

RADIO DEALERS!

The new plan of publishing PICTORIAL DIACRAMS of hook-upe
in RADIO IN THE HOME enables even a novice to build the
mest complicated sets. These diagrams show every step in the
wiring operation. This servica creates good will and additional
sales for the dealer.

The high dard iai
IN THE HOME. where o-ly quality spperatus which we have

tested is d for these guards the fan agminet wsing

inferior apparatus. This service helpe the desler increase the sale
of quality spparatus and gain the good will of the radio fan.

Cash in on this good will and sdditional sales by bringing RADIO
IN THE HOME to the attention of your radio fan customers.

For full information write to

RADIO IN THE HOME
€08 Chestnut St., Phila., Pa.

information about his wonderful pleu
of engineering. The effect of having
the car stop, eic., is splendid, and
lddl immeasurably to the talk

Omoftbor-llynn”uuu-of
music came in the talk

hend Lake, the lapping of the waves
nd the distant strains of music were
mmmna- to be heard as the

which was a trip from New
York over the Lackawanna Trail to
the Finger Lake Region. This cov
mnndonﬂeh!nhdhntolklon.

Oskenonton, a Mohawk Indian
burltnu, was brought in to du !be
“American Indian War Song,” “T
Indian Inwutwu and various odu;r
nldu aelpeﬁom n the course of the

Nuw all of this is delightful enter-
tainment for the radio audience,
as it is after all meant for pubﬁdty

| for the firms involved, how do they

ou;b:ln that publicity? We all know

oulr’dimt advertising that is
favorably received is that of the
printed page.

Well, they do it very adroitly.
When the “Happiness Candy Boys”
are ready to n r program,
the announcer introduces them like

this:

“‘Happineas,’ says Sir Philip 8id-
ney, ‘is a sunbsam, which u:ng:-
through a thousand bosoms t
losing a particle of its original
ray.” And radio waves, like happi-
uu.maygvon-ndon. from heart

to heart, and from home to home,
bnngi:f their hﬁny m to ml-

Pﬂdnydmungntthishwrthﬂ:&
i tores have el
fullida of thh mdon to

happiness through inimitable
‘H-pg.neu Candy Boyl’—-Bill.y Jones
and Earnest Hare."

ppiness
Frida ntuulhwruutbchdlkl-
of station to broadeast to you
for the Hlp}ﬂm Candy Stoies a
piness. If

them Mppy to know that they have
given you plessure. Address the
Happiness Candy , care of Sta-
tion WEAF, 195 roadway, Ntw
Yorlt City If you wish, you

radio pph\un cardl
rlth pm:urea of the Happineas Candz
Boﬁei: any Hn piness

appiness Boy: unx
their little “How Do You Do” sol
introducing themsslves to the nﬁfo
audience, and two or three '-lmu dur-
ing their program they repcat thei:
\denmy for the sake of those who

have jm begun to listen in.

course of tba taik such phrases as

these occur
“lmvin‘ Nev ank we crosi Fort
mfmb’i Packard up the hil"of
up of
Palisades.

Antl then he adds vh‘ really sums
up the entire

“Like any vuﬁuu or publidty
media, you can make a good
a bad story of it—you can hai
well or b::l‘l{' You have an oppor-
tunity to a strong and interest-
ing appeal or a complete failure, as
in M'h‘lplrr copy you can make an
excellent lay-out n:d foreeful copy,
or make it a weak failure Om tho .
air you can have an interesting
mm with talent, and use rul

or an uninumlmx
idea 'hgb lose you the tremen-
dous force which is the radio audi-

ence. We think we have had the
radio audience’s approval in these two
:Id-lydwm::hmll.beu use there
as been a sul appesl to both

tential flelds.” i e

Reception With the
Flewelling Circuit
(Continued From Page 15)

Fig. 5 is one from a distant sta-
tion. An interesting way of fllus-
trating bhow such Lhings as are

own receiver is the following: Rclor
to!‘i(nrebmd note the time shown

the bottom Imt,l.-, from 7:30
P.I to 8:26 P. M. [ lgmr-
self tnniv your set for AP at
7:68 P. Aeccording to the curve
you would them “wonderfully—
oasy as be.” But uuppouyou
wentunm‘forthemntsul’
Tlnn according tp oeurn.yon'd
“ﬁ. they're mt on_to t” or

my line of thought above will readily
show that we must take advantage
of wverything that we can to aid our
receiver. While the Flewelli

ceiver is said to operate mtbon nuy

energy collector, strictly
this is not so, boauu the !n .:5
coils in the set itself are the energy
collectors used.

If, then, you desire to collect more
energy lor greater volume or distance
you must add to this wiring by using
an antenna. This might causs the
super part of it to stop operating, but
if done as recommended in this ar-
ticle, an antenna will be of help and
still not affect b:bt.b. optr-twn o£ b:he
super part nor r one’s neighbors
if the little fixed plates are kept a
sufficient distance apart.

My telephone and my mail are
showing me that this cireuit is caus-
ing its usual furor, and it is lndoed

gratifying to receive so ma
ol wonderful n and t!ul
‘nm! !llb—or that it does not work at
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“Just Write Jean Sargent”

By G. P. ALLEN

New England Represeatative of “Kadio In the Home™

DO YOU want to know how Colum-

bus feit when he discovered
America? Tune ‘in some night on
WNAC and, if you are fortunate,
you will hear a woman’s voice that
not only is pleasing but which also
carries with it a conviction of sin-
cerity—a combination which is rare
in radio.

Then, if you wish an added pleas-
ure, the next time you are in Boston
stop at WNAC and meet Jean Sar-
gent.

Unfortunately for us she is the
secretary of the station and in this
capacity she acts as publicity agent
also. While she would give you all
the pictures and information about
WNAC you wanted, she is very un-
willing to uj much, or give you any
pictures of Jean Sargent.

Lacking a “close-up” you naturally
would like a description of Jean Sar-
gent.  Just there 1s where my com-
mand of Fnglish fails me. To call
her younx would bring to mind the
flapper type. To call her middle-
aged would do her a yrave injustice,
nor is she a combination of the two.

Jean Sargent is Jean Sargent—
one of the most charming and inter-

feature on WNAC's daily program.
You may be a bride entertaining your
“in-laws” for the first time and have
grave doubts as to what is proper in
certain details—“Just write Jean
Sargent” and you will learn via
radio. Do you wish help in planning
a wardrobe for children leaving for
school? Write Jean Sargent!

Here, it is time to stop and explain

One

fully that these talks are far r
from the Sob Sister Sunday supple-
ment stuff and do not even %all in the
same class as the syndicated “House-
hold Helps.”

Ax I said before, Jean Sargent is
willing to talk about any one but her-
self. However, between answering
the phone and talking to her assist-
ants she did let a few facts slip out.

To listen to her over the radio one
gets the idea of academic honors, as
her diction is sv pure, her selection
of subjects so apt, and her choice of
readings so fit for her audivnce.

Jean Sargent’s family traveled so
constantly that it was impossible for
her to attend school. nder the
supervision of her father, a man of
splendid education, tutors who trav-

led with them gave the necessary

Dial

But one dial to tune, no unsightly outside Antenna, no
Ground to bother with. It's easy to get Volume, Distance
and Selectivity with the

MOD
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Thix set s ensy 1o bulld and your frienadx will murvel xt the revults from |4

thia sct. ull sisc wiring diagram and complete constructional bulietin
of abuve circuit sent on receipt of 4 cents in stampe. Wrilte for it today. 1

THE MODERQLEDIC.)E(EE]E[C MFG. CO.

World’a Largest T 'z Manul Making T 4
Exclusively for Radio Purposes.

MODERN Encineers have sleadfantly yefused 1o
cheupen thelr product 10 neet the requirements of some
wel manufacturers. Woen you buy MODENRNS in o set
you'll know price wah not the consideration for the
manufacturer's cholca of MODERN Transformers.

Jean Sargent at her desk in Station WNAC, Boston |

esting people I have met in a long
while. With considerable reluctance
she did give me a picture of the re-
ception room, which shows her seated
at her desk just as you would see her
if you dropped in some day at WNAC.

When WNAC started broadcasting
Jean Sargent was in charge of the
personal relations work of the Shep-
ard Stores. Letters began to come
in and they had to be answered, so
the correspondence was turned over
to her. That task became too great
for one person, 3o a separate depart-
ment was organized. Then she be-
came the station secretary.

Jean Sargent tells of many inter-
esting experiences in connection with
handling the correspondence, On ac-
count of the name many-mistook her
for a man, and in one case Mr. Jean
Sargent was invited to attend =2
Masonic smoker!

The WNAC Women’s Club was or-
ganized with Jean Sargent in charge
of the programs. It was necessary
for her to speak from time to time
on various features of the program
and finally she has become a regular

instruction. As she progressed the
tutors were changed to meet her
needs. Upon the death of her father,
his partners continued her education,
eventually taking her into business
with them. She tells of traveling
all over the world, buying raw mate-
rials with them and also of later
going out and selling® the finished
product. Many a business man of
Boston is glad of a few moments’ con-
versation with her to help solve a
knotty problem.

Jean Sargent at first said that she
had no hobbies and that her evenings
{when she has onc free) are spent
in reading and sewing. Just after
she had answered a phone call, she
let slip the remark that she “would
Kive a million dollars if Mr. Shepard
would give me a chance to learn to
operate the transmitter upstairs.”

Before Christmas, Jean Sargent
extended her activities to include the
men. Although WNAC is now a “600
watter,” I fear that some of you may
not have been able to catch her
voice. She has some very definite

Buy only parts
needed for

RUBICON s

You can use many of your present parta in bulld.
ing the latest model Rubicon Super. From your dealer
or from us, get a list of parts needed. Then aselect the
Rubicon Kit that fits your purposes—complete to the
last detall, or only the things you want at a saving
around 607%.

Postcard Brings Folder

|
k_E)
[\ RUBICON COMPANY

Kits to build 6 or 9 tube
sols, $23.50 to $138.50.

918 Victory Bdg., Philadelphia, Pa.

(Countinued on Faze 81)

GRIMES

and His Famous

INVERSE-DUPLEX SYSTEM

are found exclusively in “Radio in the Home.” David
Grimes is one of our Associate Editors and writes for
no other publication.
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Earn*50 to*200aWeek
in RADIO

Book, which descrides fully the emazing money-making
opportunitios in Radic and tells bow YOU cam sarn
from $8,000 to over $10.000 & year.

The astonnding growth of Radlo has created thousands
of by money opportunities. Millions of dollars were spent
during the past year on Nladio. aod thousands of young
men sre needed FIEBt DO to meet The ofer-increasiax
demand of work.

Meu aré peeded fo hulld. seil and install Redio
srts—to design, puir—as radio eogioeers and
sxecutives—as operators at land etations on
sulps traveling the worid over—es operitors st fhe
handreds of broadeasting stations. And theme see just
& fuw of the wonderful vpportunlties

Easy to Learn Radio at Home
in Spaa Thns
No matter If you know nething about Radia
now. yoo can fuickly becoms 8 radio e: vy
our miarveloux new imethod of practical instruc-
tion—inatraction which acluden alf the ma-
for boliding the latest wp-to-date radio

res of yonng men wbo have taken oWr
re already carning from $73 to 8200

eek. Merle Wetsel, of Chicagzo Hulghta,

wdvanced from lineman to Radlo B

creuping his salary 100

our cowrec!/ Emmet Weich,

fng bin trainiog. star ne munf

an penses. Another graduate i8 now an 1

operator of & Droadcastng atatl PWX of

Ha Cal d carns $2x month. Rovernment fret-clase commercial license, It

aie o oul 18 sears oll. I kete sou the bioger pasing jobs in Radio.

» radio store.

Send for FREE RADIO BOOK
Learn bout (his  tremendous  oew
ablc opportuniiies. Learn

B quicdly tenme s redio expeet
284 make bix money o Kadio.

ing $70 a

Wonderful Opportunities
liardly & week coea by without vur receiving

wrxent calls for our eraduates. ~“We need the
tervices of u competeat Kadic Bugiacer. ™ - We
want uien with executive sbility o addition to
radic _kpuwledge (o become oar 1 man.
agers.” “We require the sorvices of soveral
resident demonvirators ' —Abone aPe just & few

a our smasing

amall indications
the great

Rich Hewards in Radio,”

P —— variety ‘of | op 0w withont L slicbuest
Over $100 a Month portunities open =
am  aver | o our xradustes.
aging any
There trom
5 to it
tbe uausual con-
e 0l ¥ | difione 1o Kadio Beormpely wed Ay
wanmiking | lo step into &
National
Radio Institute
Dept. S4CB
i ”"‘"":’w"’ chance to n."‘; cesssssses N~
=i . and see the worl,
casily  make If you care (v or  NATIONAL RADIO INSTTTUTE
Ao the to take any one
et o2 {otake any on®  Dept. $4CB. Washingtan, D. C.
money 8o w radio  positions Please send we withont the allgbiesi obil-
than ore an  around  yon “ ot
e =] o and Jou  eation your Pree Buwk. “Kich Rewards lo

Ragio: offers Yo Radia,” and full detatls o your special Frov

a clocious futare!

Rmployment Service. Please write plainty,

The Amazing Story of the Radio Ray

(Contimwed From FPage 11)

most complicated of all the ninety-
two different kinds of atoms now
remaining in our universe is that of
urznium, which has a nucleus into
whicb are tightly packed 238 protons
and 146 electrons, around which re-
volve ninety-two planctary electrons
distributed systematically in seven
concentric shells or spheres. The
story of how uranium atoms are con-
stantly and spontaneously exploding

Strange as it may seem the actual
size of the atomic nucleus is not ap-
preciably greater than the size of an
electron, and the actual bulk of the
nucleus and planetary electrons taken
together 45 extremely small compared
to the size of the entire atom. Let
me read what Professor Millikan in
a recent number of Science says in
this connection:

“The nucleus of an atom is extraor-,

-
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RADIANT ENERGY

Several hundrec million million mislion cycles.
The highest known frequencies

X Rays — Frequances #round one millon million mdlion cycles

Ultra Viclot - Frequancies sround 15000 million million cycles.
Violet » 750 milon mamn Cycies_ Wave ngth stout gds,

% 395 aen miton cyeten, woww lengeh sbmt oy milmeters.
Lowest frequency sbout 800 thousand million cycles or
tnfra Red ““ionqest Weve lengtn less than § millimeter.

No sure method for producing or measuring
rays in this wave lengih band have yet
been discovered, but doudtiess soon will ba.

The highest trequency in this ranqe so far produced
and measured is 166 thousand million c;
responds to a wave length of 1.8 mitiimeters.
Range used ond being enperimented wilh at pres-
ent ‘for radio communication is fram 300 millian
m")(u- meter) to 1500 cycles (20,000 meters),

sun probably sends out radic rays having
wavae lengths of about 100,000 miles,

wametlers.

les which con

Copyeightont 1924 by Cart Pramotooni

Chart showing the Radiant Energy family. The members differ from each

other only in the frequency of emission, or wave length. Note the miserably

rmall rany ly one oct that our eyes rexpond to as light. The two

as yet P d heat and radio rays are particularly in-

tereating, as there are certain theoretical reasoms why some very pructical

results both in the chemical and radio fields are likely to follow the discovery
of means for the practical production of rays in this band

1 bet

T Natiwnal
we approxi- & Radio fostitute in
wately ! one o mericats Ni
over and above what I Plogeer Radio e Age......
Thot wamen te o SR Y
(Signed) T. Winder, Our course s an ADOTess ... .iiiiiiiiieiinaiaaa occreiaan
731 Bedford Ave.. sheolutely com-
Grand Junctiva, Colo, plete one which
qoalifics for o ORY . .io6p8crcrimecsncnians State
1
| The Best Wave Trap |
we know of can be made per cent more selective.
by any novice in fifteen Full instructions and
f minutes. A .001 variable pictures were given on ]
condenser, some wire, a Page 24 of our issue of
salt box or other form— April, 1924, under the
f  and your set becomes 50 title: 9
“YOU CAN SUPPRESS THAT INTERFERENCE”
1
If your set is not sufficiently selective, it will pay
you to try this wave trap.
1 Send 10 cents for a copy of the April issue to

Circulation Department
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and thereby transmuting themselves
into the simpler elements and at the
same time supplying our world with
that necessary ¢ommodity we call

ey

516.1.

“energy” is most interesting, but
time does not permit the telling now.

All electrons, no matter from what
element they come, are exactly alike.
The same is true of protons, From
this it follows that the only difference
between an atom of gold and an atom
of copper or any other elemen: is in
s ° o

dinarily minute, so that if all the
dimensions of an atom were magni-
fied ten billion times—a magnifica-
tion which would make a birdshot
swell to the size of the earth and
would make the diameter of the atom
about one meter—the nucleus on this
huge scale of magnification, would
not be more than a tenth of « milli-
meter in dismeter—that is, not larger
than a mere pin point.”

It would seem from this that what
we are in the habit of regarding as
solid matter is, in reality, mostly
empty space.

All electrons. however, are not con-

LT |

FiG2

and arr: of its
planetary electrons, and the number
of protons and electrons there are
crammed into the nucleus itself. A
proton has been found to weigh 1845
times as much as an electron, there-
fore the greater part of the mass of
an atom is confined in its nucleus.

fined or bound to atomic systems, but
some are more or less free to roam
about between atoms. These free
electrons ure in continuous and rapid
motion, changing their direction con-
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stantly to avoid direct collisions,
whenever possible, with other elec-
trons or atomic nuclei. They might
well be called the bachelors of the
subatomic world! Their average
speed, if continued in a straight line,
would be about thirty miles per sec-
ond. They often shoot straight
through several atomic systems with-
out a collision, just as a shotgun oc-
casionally can be fired through a flock
of geese without hitting any of the
birds.

In certain substances called insula-
tors the activities of these free elec-

trons are largely confined to a limited
gpuce, whereas in other substances
known as conductors they are able,
when properly urged, to work their
way with more or less frecdom to oth-
er parts of the conductor.

When a conductor, such as & cop-
per wire, is properly connected to a
battery or other source of electro-
motive force, the free electrons are
impelled to migrale slong the wire
and an electric current is then sald
to be flowing through the wire. An
electric current therefore in mothing
but a stream of free clectrons worka
ing their way along a conductor. To

negative. This was an unfortunate
assumption, however, since we mnow
know that the migration of electrons
actually occurs in the opposite direc-
tion, that is, from the negative pole
of a battery through the circuit back
to the positive pole. This explains
the apparent inconsistency in connect-
ing the positive pole of the B battery
to the plate of a radio tube when it
is well known that the electrons ac-
tually pass from the hot filament to
the plate.

It follows from what I have said
that these little pieces or grains of
electricity are also the building bricks
of which all matter is made.

We must leave the structure of
matter and electricity now and con-
sider the mysterious phenomenon of
energy, which, as I have said, also
has its origin within the atom. s
particular form of action to which
radio transmission belongs is known
as “radiant energy.” henever an
electron, whirling around the nueleus
inside of an atom, is knocked or
jarred out of its normal orbit, a pe-
culiar phenomenon takes place; a

RADIO IN THE HOME

certain definite amount of energy

known as one “quantum” is shot off

in a straight line into space, and it
travels at the uniform speed of 186,-
000 miles per second. Of course, this
happens to countless numbers of
atoms simultancously.

be exact, we should buy electricity for
lighting our homes from the central
stations by the piece, but this would
involve some practical difficulties. I
we were to count the actual b

According to the “Planck-Einstein™
theory ‘of radisant energy it is the
scattering or radiating of these tiny
units of energy through space that

the sub of a radio

of electrons that pass into an ordi-
nary electric light bulb in one second
we should have to employ two and
one-half million people, each person
would have to count electrons at the
rate of two per second, and if they all
worked constantly day snd night, the
job would be completed in twenty
thounand years!

Ycars before the exact nature of
electricity was known, the terms posi-
tive and negative were chosen to indi-
cate the direction in which an electric
current flowed, which was arbitrarily
assumed to be from the postive to the

ray. The exact nature of these little
grains is not yet positively knawn,
but it has been definitely established
by a series of delicate cxperiments,
performed most accurately by that
master of experimental physics, Pro-
fessor R. A. Millikan, that the actual
size of these minute specks of energy
is not always the same.

A quantum shot off from an elec-
tron whose orbit lies close to the
atomic nucleus is larger than a quan-
tum that is radiated from an clectron
rotating in a larger orbit, further

(Continued on Page 59)
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Insist on CARDWELLS

The first “low-loss” condensers

(‘ARDWELL invented the original low-loss condenser,
4 using metal end plates and a grounded rotor. The
phrase “low-loss™ was in fact first applied to Cardwell
(londensers by engineers to distinguish these highly
efficient condensers from the ordinary varieties.

Cardwell Condensers have been universally adopred
by radio editors, experts, and professionals. Cardwells
have become the standard of comparison.

Performance is the only real test of a condenser. And
Cardwell Condensers have proved their superiorit
because of their scientifically correct design — small
area of contact hetween insulation and stator supports,
rigid three-point frame, permanent aligumeul. accurate
adjustment, etc.

Such details permit exceptional distance records,
smooth tuning free from noise, and prevent changes in
cupacily at given scttings.

Use Cardwell Condensers in all receivers. There’s a
Cardwell Condenser for every requirement —seventy-
six different types. A postcard brings you an educa-
tion on pondensers.

Allen D. Cardwell,

Manufacturing Corporation

81 Prospect St, Brooklyn, N. Y.

A Bigger and Better Book at Half the Price
of Inverse-

If GRIMES 3. orfse:

oftered you his services for the price of a movic ticket—you would
be Interested, wouldn’t you?

But We Can Offer You a Better Bargain Than That

Would it be worth the price of a good dinner to you—to get

the combined services and advice of such radio experts as—GRIMES

HARKNESS — NEELY — FLEWELLING — FOOTE — GOOD-
REAU—ete.?

The services of the above-mentioned experts cost us hundreds
of dollars, but you can get the same. services for the trifling sum
of $1.00 (8% cents per month), by subscribing to Radio in the Home
for a year. (Twelve monthly issues.)

SEND IN THE BLANK TODAY
B N T O R R NP
RADIO IN THE HOME,

808 Chestnut Street, Philudeiphix, Pa

Please find enciosed check, M. 0. cash, for one dollar (one-fifty
Canada). (two forcign). for onc year's subscribtion to Radio in the Hime.
Name
Address
City State
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For Circuit Supremacy—
CIR-KIT and Supereflex

Erla Suﬁ:m&ﬁ-mepoch incircuits. Notjusta'wave’

(

BEFORE THE “MIKE”

By FRED J. TURNER

A Vamillar Breadeastor From Station WEAF la New York

HE ions that one broedcasti

for the first time sxperie are
many. run from fear to hope
and n to pleasure.

They start with the birth of r
idea .::d. end—well — sometimes mth'y

Yonr interview with the manager
o!pmmhlhemrtolnlotnf

of popularity, but the permanence of basically &
iph )Etu d today as when Erla i{lnoduced
the circuits still rated more powerful, tube for tube.
Expressing the best of Erla science, Supereflex circuits
al-oanwenytowm! Not ybmunolutmm
economy in first cost and operation, but also ¢ Erla
CIR-KIT enables any experimenter to uce these
greater circuits ﬂnwlenly IR-KI Tpm every: need
item of Erla P Radio A

ible for hless Erla range, volumo. clunty.

sensitiveness and m-urluble easc of con

CIR-KIT also full-size bl iled base-
board: and drilled, Ienemd panel, so oo very step must

correct. A the
pride of a truly pm‘nuom.l hook-up: und mmp-nbh
entertninment, C/R-KIT is outstanding in radio today.

Electrical Research Laboratories
Dept. Q, 2500 Cottage Grove Ave., CHICAGO

RLA

the ng to be rs.
Certain th-t you g" hit upon'l:.no-
thing new, novel and lntentﬁu.
present your plan with an air of su-
rr—u confidence. Every trick in sell-
ng thnt you can command is brought
into play.

As a B. C. L. you
you know what's what. You are in-
wardly positive that the many hours
that you have spent hmuu
listening have ﬁtted you n'psk
nuthoritatively on the subject.
you present your idea, m are dclib-
erate in action, careful in diction
and studiously polite.

Cool, courteous and considerate, the
manager of programs listens. In

mtm t what

u{mmﬂ is quite inm’::
Allo that if the future programs have
not taken all alloted

rock-ribbed
eoutollnncbnndbqondthum
kissed slopes of the §|
Confident that you hn
ldu across you leave the
with the of pndq and elation
¢t home

in the Al
you ntber friend wife and the other

h

Erla complele radio instruments !
vadio to the realm of art, with
same superiorities CIR-KIT brings.
Erls Yobis Cabinat Erds
3 Ca

fi
lhntmnnduﬂthcm!hohﬂ
ings of the day. Thmnupmeeed

You begin to think that it might
gn?’unmwhnwdwm
en, if you made to ha
your friends nbont‘i?d "
For the life of you not
r mind off :oht”: c::mx ‘:
manu-

woiled from being handled so
ue\.h bm‘htm-ndmlmk
into corner to refresh your
mind. lt‘-muu You read a little
and then find M you are thinking
of the studio, the unseen audience,
lMolthh-ndolunnmﬁlm'ork
up into such a state that
any one was to unexpectedly
sheezs near you.
You make s bluff at esting su|
while friend wife talks to you :out
everything else other than radio.

ng through the
motions of wielding Un hﬂo. fork
and spoon, but she is wise.
As you put on your hat and coat
and kiss the youngsters good-by, you
feel terrible. v

The ride to the studio is agonizing.
Euhmpiuludinnionhndort.

to deliver your
mrywvlndthntodhdouwhy
ﬁn put such and such an expression
it and such and such ap inflection
oumrwnh.
-four hours pass, then
then seventy-two—with
from the radio people. The
of doubt now starts to

When Your Set Just Dies

It may have worked beantifully last
week, Then it began to get weaker
and weaker and tomight if's dead.

You've tested everything. B h up.

K., nothing shorted or opem, acrial nn:l all right.
Yu the set's dead. The tuber liht. 5o they mm h all right.
Ah! but wait. Are you sure? The fact that they light proves
ihl:( the filaments are all right, but what about the grids and

Can you test your tubes?
It's easy and cheap—when {o« know how. Then you can
spot that one bad tube that is killing your whole set.
Read : ;lh- to Trll Good Tubex From Bad Ones”—May
s e,
'PA Tube- Tnlvr Any One Can Build"—June issue,
age 6
Tubr-'l‘-aunq Outfit As Used in RADIO iN THE
HOME Laboretory”—July issve, Page 3
Be sure your tubes are right
before you blame your set

Send 30 cents for theac three back issues and learn how
t test your own tubes.
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nm you endeavor to show an
anrui oh Lord, if
hmldonlyuu

The scat you have selected faces
a clock and, try as you will, you
pot ki mrquoﬂit.‘l‘hnllnt-
fairly
The manager is a dandy chap. He
tries to set you at ease and to take
your mind away from what is before

§ii

quaintances, you casually—you know,
matter of fact sort of way—tell them

broadeast.
have to drag all the
from you. lodotyilyonrﬂm,

On the wall is a group of lights
which you have tdztownteh.
Green means the announcer is talking,
red, that you are to start.

room is as silent as a tomb.
Your old heart is now beating mo
heavily that you are certain the
sound can be heard.

The green light Sashes. An all
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Non-Dielectric

CONDENSERS

Used in the

[ ) O
XLS

The A, C. Electrical Co, la de-
mgning thelr Polydyoe  Receiver.
dooked for the make of rondenser
whirh could stand up under all aorts
of usaye witbout iesmening (ts e
clency one oparticle. That their
chole was (he HEATH RADIANT
Coodenser bours out_the MEATH
elaim of permasest ofoioncy.

The paragrapha below explain the
Erinciydl rasn g Ove extrasr)-
sov the Other reamons, once you'tc sct
s oo @ Heath Radiant Condenser.

yerythior about 1t Impernaes  you
with Ja wrnpaieus workmanshio,
You wast 16 make your ngw set
the best  yst—Ghen learn  about
these “better condensers.’’
Prices for Vernier Coadeasers
With Witbout
{)“m Dial
¥o. 12A¥ 12 Plate.. 85.00
No. 2AYV 24 Plat 0
No, #4AV 44 Plate.

Permanently
Flat Plates
¥tamped  under
huge Oressen to
abmolate Aatness
aod tempered to /
prevent warpior. vV
Micrometer Geared Vernier

Ordinary adjostments ralueed  to

to be more highly selective than any
rondenser empi £ A vernier actu
ating ALL of the plates.

HEATH Sockets With the
Exclusive Shock Absorber
Feature
Bakelite base Into which re-eaforced

phosphor bronze, well-ciesning con-
tacte are -\vurv-lh embedded.  Bind-

inx pos alotted hexagon auta.
ARATI Agnis of material xnd
workman -.....Prige The

Heath Bakelite disis in
2, 3 and 4 inch sizes

HEATH RADIO &
ELECTRIC MFG. CO.

205 FIRST ST. NEWARK, N. J.

Exclusive Canedian Distributors
Marconi Wireless Telegraph Co.,
Ltd., of Montreal, da

too short wait, and then, up lights
the red. The time has arrived.

As you say “hello,” your voice
doesn’t seem to be the one you have
been using all your life. Your tricks |
of expression, which you have
striven so hard to protect, seem so ‘
artificial.

A picture flashes across your mind.
You visualize friend family, as nerv-
ous as you, sitting around the old
loud speaker. You wonder if any
one else is listening.

All the evil deeds you have dome
as a radio listener come back to haunt
you. Are others tuning you out as
you have done to others? You register
a vow that from this day on you are
znvlr!g to be more charitable in your
criticisms. {

And then, you lose your plue. |
“Where am I? What was I saying?”
You gnsp and gurgle, become panic-
stricken, and thank heavens, remem-
ber where you were, pick up the story |
and gq on.

“Good-night everybody” is a relief.
The deed has been done. Off goes the
red and on the green light. Out in
the reception room you find yourself
with beads of perspiration standing
out most promineatly on your brow. |

What a painful period the days that
follow are. Half-heartedly you scan
the columns of the newspapers and [
finding that the radio reviewers have
written nothing about you, hope that |
it is an indication that you were not
80 bad,

You want to, and at the same time
do not want to, see the postman.
When he has no letters, you are hurt.
Then you suy to yourself that per-
haps the old adage that, “no news
is guod news" is right.

But the Federal employe in gray
does, one day, bring a big envelope
containing letters received at the
studio. %he ceremony of inspecting
its contents is somewhat delayed.

And then, when you open the first
and see that some one has listened
and liked—oh, boy! what a grand and
glorious feeling.

Grimes’ Final 3XP
(Contimugd From Page 8)

in this eircuit exactly where it is
and then it will not be necessary to
change either coil or condenser. The
only object of removing it und re-
placing it in the grid lead is to do
away with a rather annoying 60-
cycle hum when the hand is on the
center dial. To me, however, this
hum is not objectionable because, as
soon as the hand is removed, the
hum stops. The other changes can
be made in either of these circuits
as well as in the original 3XP.

There are two very great improve-
ments given in Mr. Grimes’ article in
this number. The first of these is
the use of the detector tube with no
B battery. The majority of com-
plaints from readers who have tried
these three circuits have had to do
with howling. In many cases this
was due to the fact that the detector
B battery voltage was taken off of
a tap of the common B battery. In
the inverse duplex system, with the
three stages of audio-frequency am-
plificatioin, this led to a feedback
which caused a great deal of this
howling. In the mew system, the
detector functions without any B bat-
tery, merely using about three volts
difference which is set up by the re-
sistance of the rheostat. That is ali
that is necessary for the mere recti-
fication which takes place in this
tube. It avoids the howling.

The second and perhaps an even
greater improvement is the introdue-
tion of the double pole, double throw
switeh jack, which enables the user
to take sudio-frequency amplification
entirely out of the first tube and per-
mit it to function as straight radio-
frequency amplifier.

On local stations, the Grimes sys-

The Best “Low-Loss”
Condenser at a
New Low Price

Being designed by Flewelling himself,there was
not much that we could add to this true low-
loss cond to improve it. It d that
Mr. Flewelling combined all the good qualities
of a condenser and discarded all the bad points
when he built the original model.

But there was one thing we could change—the
price! And we have. Through constantly in-
creasing our production and distribution, we
are now able to offer you a real reduction in the
cost of the highest grade of low-loss condensers.

BUELL MANUFACTURING CO.
2975 Cottage Greve Ave., Chicago

$6c extra)

You will be satistied R
with a “Pacentized" set || i i

acen: Cai) ag

K man who uses P t Radio Essentiale In buflding his

sct has the assurance that he is using the finest parts that (| oo 1o Recepucle
Scand

engine skill and trained hands can build. Deaghe
That this confidence §3 not misplaced is shown by the fact Desjack
thet over4tofthelending radlo set manufacturers useone ormore Deoplag

Pacent Radi for 3
leadership that Pacent has attained in the redio paste Industry. Beadesss, Everyiver

Select the parts for the new act you contemp! building from Jock Sa

the liat given opposite. Get them from your favorite desler—he Radesdowp
‘carries them or can get them for you. :“?’r.l:
PACENT ELECTRIC COMPANY, Inc. il
91 Seventh Avenue, New York City v T
Washington _ Minneagolis _ Boston  San Francleco Rhcostoun
Chicago S Lowls Romauas, Laboratery
L Boffslo  Jacksoaville rol e

[ ARE YOU
\ COUNTERFLEXING?
Have you built this 3-tube marvel set offered by
I KENNETH HARKNESS
as his latest contribution to replace his famous Reflex?

All developments of the cireuit
will be found exelusively in

W RADIO IN THE HOME
= == — == =

== ==
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"Takes the
MYSTERY
out of RADIO!

Just one book
tion about this modtm vmradc

100,000 SOLD
814 PAGES

Technically Edited by F. H. Doane

Bn A RADIO expert—it's easy rar !h-
160,004 who nwn Lhie com|

plote lindin Handbook  Weitten 16 good,
,llll,unﬂomu.mnl e, Cram:
ull of facta. -nry one useful and im-

r:-u-meu vnrl
hom.

g T4
:5;

‘(othlng wine like it. Make this ex-

tracedii hook your radio lHbrary—

just this ou- little xhnl u:ll you -nd

Everythin, ‘k. u(-v ImlrL nn
fi or

prrimenting in me ant Ihlon yo-

v even

nll mail the coupon

e unique e to suc-
|ﬂlf|l| na Mon than 100,846 sold.

Hll.l.h‘u-l.irﬂnll‘-mlcl
radéio

Radie Hendbooh—the biggest -
today. .mymlnd‘“d

vol-

tem prod

ume that the t‘:’bu wm overload and

en if

not, there are few

lead to the first tube, I simply bridged
across to that lead from one end of

lond speakers which can earry such
volume without bad distortion. And
lo. when signals are coming in too
, the mere turning of the knob

of lwluh-}uk cuts out one stage
fleation and

This present hook-up gives -Imo-t
'ect control of volume and qual-
ity. The tapped primary of the first
radio-frequency ormer is in-
tended fundamentally to increase se-
lectivity, but it also controls volume
and quality. So, too, does the fila-
ment rheostat. In addition, when
the volume is still too great, we have
this double-) Pole throw jack-switch
which eatirely cuts out one lh‘swof

the loop. Oh, one other thing, | was
90 economical—or lazy?—that I cut
some Fahnestock clips off an old “B”
battery and used for binding
posts. | have a darned good notion to
take a couple of photos of the set as
it stands and send them to Prof.
Briggs, but that would be rather a
mean thing to do, for did he not talk
in your December
the Home of “the kind of eareful, pa-
tient experimenting necessary to

the best out of a super-sensitive radio
circuit”? And furthermore—but that
was the neutrodyne! and we are get-
ting along on the Pfanstiehl without
those neutroformers he finds so0 nec-

W:E I plugged in some head phones
and tested the set to see everything
was 0. K, and then I proceeded to
shoot for nuuon-. This was Suﬁg

nudin-f
can then come up on the rheostat or
the tap awiteh and so get any combi-
nation of volume and quality waicn
we want.

Mr. Grimes is now at work inverse
dnplulng the super-heterodyne. He

hopes to have it done in time for
ncxt month’s {ssue, but personally I
doubt this. 1 think if we get it
month after next we will be duing
very well. There is one thing we can
promise and that is that you are
going to have it quite soon. And

when you get it, it will be a super-
het that will not radiate, ¢cven on an
uutdoor antenna. H. M. N,

For the Inverse-
Duplex Experimenter
(Continued From Page 43)

all the regeneration you want this
way, and then a little more, but it is
almost impossible to control. 1 bave
assumed in the early part of this
article that the coils, whatever kmd
u used, were an mmmud an to
minimum or zero

. bing—in . came

with ?Bm church service. I wife
gasped. “Why,” she said, have
never heard KGO quite as ‘ood As
that before!” "Cemlnly not,” said I,
“you never before heard radio emnln‘
from an Inverse-Duplex Pfanstish!
set, 30 how could you?” [ myself was
genuinely surprised, not alonv st the
volume, but the tone quality. You
surely have originated a set with
wonderful tone quality.

Well, I shot every Pacific Coast sta-
tion, and then WBAP. KFI, Los
Angeles, is o eight meters below
WBAP, but they were separated ab-
soluﬁely and completsely; and with

plenty of room for two or three more
stations in between.

And then I went scouting for other
W's and picked up WHB al Kansas
City. Sweeney’s station came in s0
elen and loud and with such wonder-
ful quality that we stayed with him
ﬁ we got too sleepy to listen te any-

i

Now l'll tel] the world that » hook-up
that wnll produce such wonderful re-
lul‘l when thrown together the way I

thh u certainly some hook-up.

Whtle we ;re nl:hdle ubim of ni
have never able to get ntu

all the stations 1 got were
from 1000 to over 2000 away
from here, and all rolled in with such
vohnne (that T had to turn down th>

fncwry results in my many P
in the d

to get
tube in an inverse duplex. I mi t
also say thn. T have dabbled with
Harkness’ “Counterdon”™ scheme, bn
30 far have failed to adapt it to this

it with any success.

I have not mhed on antenna

the addition of

FLEWELLING’S
NEW CIRCUIT

Is creating a furore among
dyed - in-the - wool experi-
menters. If you like to
solve the mysteries of
radio, this circuit will be
the most baffling but fasci-
nating one that you have
seen.
You ought to try it!

Get the complete series
of articles. They began in
the December issue. Ten
cents a copy.

RADIO IN

THE HOME
608 Chestant St., Phila.

nnutnnueoftuned RF to this
circuit. There is a great deal that is
interesting to an experimenter in all

ﬂd:-. Perhaps Mr. Neely will
m me write about these things later
on.

That “I-D-P” Sure Perks
lc.lﬂl::‘ From PFage §)

annxl Seattle comes in well
yllme, but simply rotten at

n
,tnmhuk 1 hooked my aerial
md ground both on the loop—simply
raped some insulation off, and
twhud the wires on. And instead of
tapping in on the loop for the grid

apeaker all it could ha

So, like Prof. Bnm I am now
going to do a little of th-t “earcful,
patient  experimenting” with the
I.D. P. Youluveglmmlllldr-
cuit that is worth every ounce of ca
ful work a man will put into it lf
my set works as it does when put to-
ntherdo t::v;ulth.':‘l;:;uaepiu
to when [ put it er way
it should be built?

Time will tell, so I'll write you
lninfmﬂmmdmnndquou
exactly what results I am getting.
And, believe me, your hook-up is munf
h got all the time and attent

n poasibly give it.

'l'h' Inverse-Duplex Pfanstiehl eir-
cuit is one of the most distinctively
worthwhile hook-ups that 1 have ever

run across. Why r with super-
bets? 1 lo\\; one vill meml’r again.
ours
KV(;{! BASSETT.

The Radio Shop, Aberdeen, Wash.

issue of Radio in |

INSTRUMENT TESTED

Type A, § volt, 28 ampere

t Lshed
o e Al‘r erllﬂ furnl with

the customer
Atlas instrument-Tested Tubes
rantond to o Puwriits sificiontly
I‘-;_ lr e uanm“
B ciresits uw""'n"iu'ﬁ iahent

At best h-l.u or db
=g $3.00

BPFECIAL OFFER—AL &

-hl
e P
IM—-I.M
it Sid—8 Tulees -
l‘llll‘l-l-l-ﬁ Erl—8 Tubes, 34.
m'-lﬂlhm.-“m

gt N Sl g
l'-"- Ylll prolection l‘m

10 your customsers.
Irm or wire for proposition. .
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will buy for you!

Free Shopping Service for Readers
of this Magasine

1 will buy sny uppnratus men-

tioowd in this magazive and send

it, carefully packed, direct to your

Aoor, at fta regalar price, plus ouly
parcel postage und Insprance,

I MAKE NO CHARGE FOR

THIS SERVICE

n hl conducted In co-operstion with Mr.
H Neely, and 18 for the convenleace
of Mu renders.

LONG DISTANCE,
PLEASE!

Schickerling Tubes
More Distance, Less Nouse
The éth  element
grounds eddy currents

th-(u the secret.

-200- amp.

s 300—1-10 amp.

Price $4.00
We have them In
stock.  Try a set and
rmle the differcnce.

DO NOT MISS the pleasure of
building the latcst Grimes 3XP
Circuits, Reporte indicate they
are the greatest developments in
radio this year.

Complete Kite of Parts, includ-
ing Pancl, Baseboard, Celatsite
Wire. and either the Fada Neutro-
formers or the new Pfanstichl
Tune-ra-former $
Unii.; 500 cveesvan 55.00

Kit adheres strictly to speci-
fications and will build sets exactly
as pictured in Scptember and
November issues.

E. M. CLARKE CO.
1523 Chestnut St
Room 301 Phila., Pa.

(CARTER)

New Potentiometer

200 and 400 Obme 32

Made by special CARTER
designed machinery
which guarantees a per-
fectly evenly spaced coil
—No jerks or jumps in
the resistance — but a
smooth, steady increase
or decrease as desired.

Any dealer can supply

In Canada

CARTER RADIO CO:, Limited
Toronto, Canada

(¢ drter Rad-o C

The Amazing Story
of the Radio Ray

(Contineed From Paxe 55)

away from the nucleus. It is also
known that the frequency of emis-
sion, that is, the number of volleys or
clouds of quanta shot off per second
from electrons rotating in the inner
orbits, is greater than the frequency
of emission coming from electrons ro-
tating in the outer or larger orbits.

Frequency, as we know it in radio,
is simply the number of volleys of
these grains of energy that are shot
off in one second. It follows that the
so-called “wave length” is simply the
number of meters that one volley or
cloud of quanta has traveled before
the next one is started on its way.
They actually travel, you remember,
at the speed of 186,000 miles, or 300
million meters per second.

For example, if one million volleys
are shot off every second the fre-
quency will be one million, and each
volley will have traveled 300 meters
before the next one is started. There-
fore the wave length is said to be 300
meters. The greater carrying power
of the shorter radio waves of 100
meters or less was first demonstrated
a few years ago by amateur experi-
menters against what was predicted
on the basis of the older ether wave
theory. This may find an explanation
in the fact I have just stated that
the higher the frequency, the larger
will be the size of the individual par-
ticles or quanta radiated.

X-rays, light, radiant heat and
similar phenomena are all explained
on exactly the same basis. They dif-
fer from radio rays only in freq

Our eyes are in reality radio recelv-
ers tuned to respond to a narrow
band of very high frequencies. When
the frequency of radiation is 400 mil-
lion million eyeles per second we per-
celve the color red. When it is in-
creased to 750 million million cycles
our eyes interpret the rays as violet
light. All other colors are eaused hy
various i of fr

lying within these two limits, outside
of which our eyes cannot respond.

The heat perccption centers of our
skins are also radio receivers which
are tuned to frequencies somewhat
lower than those to which our eyes
respond, and the physiological sensa-
tion in this case is heat instead of
color.

There are many different methods
by which atoms can be made to ra-
diate at various frequencies, but we
must confine ourselves now only to
the one used for producing radio rays.
In order to produce the frequencies
used for radio transmission, which
are very much lower than those neces-
sary for light and heat, we must es-
tablish what might be called an
artificial clectron orbit, having a cir-
cumference infinitely larger than the
largest natural orbit of the clectrons
found within an atom.

A coil of one or more turns of
copper wire or the equivalent, consti-
tutes, in effect, such an artificial or-
bit. If a stream of electrons, or in
other words an electric current, is
made to oscillate or jerk back and
forth in this coil, radiation of quanta
into space takes place.

The frequencies found useful for
radio transmission are far below
that which our eyes or skin can di-
rectly receive, therefore we are com-
pellcd to construct artificial receiv-
ing instruments. When radio rays
strike a receiving antenna or loop
which is properly tuned, they cause
a minute electric current to flow back
and forth in the wire, usually at the

MAGNATRONS today are
better tubes than they
aver were before and that
is saylng & great deal
MACNATRONS occupy &
front rank position amang
vacuum tubes; they know no
superiors and very, very few
equale.

MACNATRONS have been
changed both internally and ex-
ternally. All types are now man-
ufactured in the tipless form
This is an important feature: it
greatly reduces the chance of ac
idental br kage. The bases,
Pure
bnkch!e is ueed, thersby cutting
down leakage and capacity

The uu-uul changes in MAG!:
NATRON: make tubea
more ﬁlled than ever for efficient
radio frequency amplification and
powerful audio frequency ampli-
fication without distortion.
vince yourself on this point by
hooking # MAGNATRON into the
circuit.

MAGCNATRONS are made in
thres types — the DC-201A, the
DC.199 with the miniature base.
and the DC-199 with the large
standard bmes. The lisy price of
all types Ia Your dealer will
be glad to shov MAGNATRONS
to you.

T

e

> 2P i

CORNEWEY ELECTRIC LABORATORIES
Pifth Avcruc NIV YORK OTY

RADIO PRODUCTS of DISTINCTION

THE DAVEN SUPEK-
AMPLIFIER UNIT

A laboratory-tested Re-
-hunu Coupled  Ampli-
This unit comes ready
g et beve Is of
molded Bakelite and small
enough to fit within any
cabinet, Al connectiona
hiddeén beneath the

Sold Everywhere,

Ask your dealer for our
25¢  bdooklet, “The ICR‘
BISTOR M ANU A L”

swhich tella all about the
many possidilitics of Re-
matance (dupled Ampil-
foation and how to use it.

The DAVEN Resistance Coupled Amplifier Kits

Add the DAVEN RESISTANCE COUPLED
LIFIER to your favorite tuner
wm have a worthy combination,
beat and amplification that is perfect,
Thn ssembly of « DAVEN AMPLIFIER
very simple. while the satisfaction of
hnvlnx buiit such a perfect device yourself
is beyond mere \vord- to describe Its
volume s all ity
perfect tone quality -nd lack of distortion
place it beyond comparisoa.

d(o

"
densers not included, Compl-n instruc.
tions and diagrams with each

BAVEN WAnio/

“Qhe Sine of Merse ®

ORPOSBRATIO

valists,

Newark New Jersey

“The Aristocrat of Amplifiers”
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Greatly Improves A

HETHER your set 1s an

Erla or any other reflex,
an Ultradyne, a R. F. or a Re-

genetator, you can casily give it
that high selectivity and perfect
control so necessary where sta~
tions interfere.

Just  replace  vanocoupler.
fixed coupler, tapped
aerial variometer with an L4+-K
Clarifying Selector and a .0005

variable condenser.

col or

This improvement clears up
mufffed signals — gives minute
selectivity permits complete
control of antenna coupling over
entire B. C. wave band—culs
down antenna losses and strength-
ens reception, and does away
with tapped coils and high-loss
acrial tuners. Price $7.00.

L+K Clarifying Selector

Dept. R., 654 Grand Ave., New Haven, Conn.

LANGBEIN+KAUFMAN

High Grade ‘Low Loss" Tuning Devices

ny Standard Hookup

Patent

Applied For

Send for Free
Book

showing complete L4+K
line, Greene Concert
Selector hook-up, and
ather effective clrcults.
(Jobbers, Deolors—
write)

TEaANIOA
ACCURACY

| Tremendous
Volume!

Great Distance!

Razor-Sharp
H Selectivity!

Unequaled Clarity!

the mark
the

Kround, tube, pla

1t han less than
beraud lodkgiien-4 minimum of eneryy

Number 18 wire

The Coil indorsed by H. M,

needs antenna,
te volunr and wiring. Jobbers and

-spperting—has 6o dopy or
mctal parts,

too lasrge—to insure low resistance.

99 ‘
THE LOW LOSS

THREE CIRCUIT
TUNER

FULLY ADJUSTABLE COILS

The Heart of the Set

THIS COIL IS AIIJU.VA(ILE TO
IT_YOUR TUBE

THIS COIL IS EXACTLY AD-
JUSTABLE TO SUIT YOUR

ANTENNA AND GROUNO.
NOT A COMPROMISE.

1t e cmly fully n ..|‘ table cuil on

it to meet

o reduce Delers
3§ o2. pure hard rub- Write for
Territories

used—large, but not Open

Neolye—the non-radiating coil

| & your deater cannat supply you, send s bis name and $7.00 plus parcsl postege

‘ PERFECTION RADIO MFG. CO.

DEPT R—!lTN . RACE STS., PHILADEL'HIA, U. 5. A,

| same frequency at which the quanta i

| to combine with other atoms.

were radiated. This minute electric
current can be amplified thousands
or even millions of times and then
converted into sound in the radio re-
ceiver.

Naturally the actual kmount of |
energy picked up by a receiving an-
tenna is extremely small. It has
been estimated that the amount of
energy picked up by an average re-
ceiving antenna coming from a broad-
casting station 2,000 miles away, if
made continuous day and night for
thirty years, would about equal the
energy expended by a common house
fly in climbing up a wall a distance |

of one inch. {

This new conception of » radio ray,
while still incomplete in mayy details,
is probably far nearer to tie actual
facts than the older theo.y of a
simple wave motion in a hn;othehcal
substance called the “ether . space,”
the actusl existence of whth has
never been directly proved, while re-
cent experiments seem strougly to
indicate that it does not exis:

In closing, I would like strongly to |
urge all the young radio exjeri-
menters, from whose ranks the next
crop of physicists and scientints will
come, to pay less attention lo the
spectacular and “stunt” aide of radio
and devote more time to the serfous
study of the basic principles under-
lying the subject as laid down in the
new physics, as it is only through a
better understanding of the funda-
mentals that real progress in this
fasecinating art is likely to be made.

To be living in a period when nature
ia yielding her final secrets is, in-
deed, inspiring; and to the coming
Reneration is given the incomparble
opportunity of finding a solution,
perhaps, to the riddle of life itself.

The diagrams printed with this
article give further amazing pictures
of the actions of atoms and electrons

1

?"U)'U"\.MH
." ‘hl “]M‘y‘:‘

Sna

AND ALL IS SILENT

Snap again ~

AND THE PROGRAM

CONTINUES ~

without retuning

No modern set lacks the con-
veuence of 2 MAR-CO fila-
ment battery throw switch.
Its defimte on and off posi
tions make it far superior to
any pull switch. Saves tubes
and batteries— you don't for-
get to tun them off! Saves
annoying intesruptions when
you only want to stop recep-
ton for a munute!

Make your set
convenient with a

M%CO

ON AND OFF
BATTERY I 00

SWITCH

and are int: t Mr.
Pfanstiehl’s rcmnrkq They are:
Figure one represents an atom of |
Hydrogen, the simplest of all the |
atams. It consists of a nucleus or
“sun’ composed of one praton around
which revolves a single electron or |
“planet.” The circle indicates onel

of the several orbits the planetary
electron may take. The dot in the
center indicating the nucleus is
much too large. If it had been
drawn relative to the size of the elec-
tron orbit, you would require a micro-
scope to see it!

Figure two. This fepresents the
seecond atom in the series, namely
Helium. Its nucleus is compOScd o}
four protons and two electrons. There
are two planetary electrons spinning
around, as indicated by the cinles.\
The nucleus (us in figure one) is |
drawn gseveral thousand times too
large! [

Figure three. '
atom of Argon, with its 18 planetary
electrons. This is one of the so-called
“inert” elements because it will nol}

Here we have an

enter into chemical combination with
any of the other elements. The
symmetrica! or “satisfied” arrange-
ment of the orbits of its planetary |
electrons explains its unwillingness

Figure four. Now you know what
an atom of copper looks like—that is,
if you could see the paths or orbits
its planetary electrons take as they
play “merry-go-round” around the
nucleus. There are 29 planetary
electrons distributed in four con-
centric spheres or shells—yet not a
millionth part of an atom of copper
is actual substance! If a planetary
electron is made to suddenly jump
from one orbit to a smaller one, a
single quantum of energy is shot off |

2OV RO TR RO OO OO CTT AR TR O

INVERSE ¢
DUPLEXING

THE

SUPER-HET

David Grimes is working
on it now. It will retain
all of the super’s many
advantages and will do
away with the disadvan-
tages.

EXCLUSIVE FEATURES
Six tubes do the work of 8.
Absolutely nonradiating.
Improved tone quality.
Reduced first cost.
Lower upkeep expense.
w8 (S ]

We'll publish it soon.
Watch for it in
RADIO IN
THE HOME

BT T T T

HI
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=
(Patent Applird For)
A NEW Four-Way Product!

Loud Speaker

Extension Unit
COMPLETE

THIS COMPLETE UNIT

enables thoss who want to wpe
the loud speaker in other parts
of the howse lu do an -nhout ree
l".‘l“ iato hel Ilm 'h "'o:
or
card. iate bet! This cen

end of
done --d uvn n. v.mblc
of using toale or soldering iron.

Prices, incinding Jack, Plug
n-lC, H

16-fost cord $2.28 M -nl su
, cord. 3,80
0-foet cord 2.75 |‘fl ml s'u |
At Your Desler’s
Manufaciured by
Four Way Co. i Myriek Bldg. ::
Springfield, ...

into spacs, and the atom is said to
have been “stimulated to radiate.”
If. on the other hand. an atom is
to . absorb one quantum of
energy, in so doing an electron is
forced to jump to a larger orbit.
Figure five. This is the way phyll-

i

repel , but
and electrons attract each other—
all with tre energy. The

the pent-up forces so great that
every ouce in & while a nucleus spon-
taneously explodes and shatters the
atom, vlueh results in the formation
of atoms of the simpler elements.

In about nineteen hundred years
one-half of all the radium now on
earth will have disintegrated, but
more will have been formed by the
explosions of uranium ntom, whlch
are the most complex of
will happen when all the mnium In
the world is used up? No one knows,
but don't worry; ﬁ will not happen
for a few billion years yet! Bertrand
Russell sums up the situation as
follows: “In this respect, as in some
the universe seems like »
running with no
mechanism for winding it up mln
All the uraniom in the world
b: down, and we know of m
source m which new uranium can
come. Under these circumalances it
seems strange that there should be
any unnlum. But if, like some insects,
we lived only for a linde Ipﬂll‘ dly.
we should think it strange that
should be any ice in the world, llnee
we should find it always melting and
never being formed. erhaps the

has long cycles of winding

$2.00
1 Casada

$1.60
Complets

ELECTRIC SERVICE SUPPLI
Philadelphia New York

HERCULES
Aerial Mast

up and running don. if so, we are
mmmorqu-mwmm
universe (or at least our po;ldon of

because it is only this process that
liberates energy for purposes that

we regard as useful.” (“The A BC
of Atoms,” page 113.)

“Just Write Jean Sargent”
(Continned From Poge 33)

ideas as to woman's pheo in radio
and has written about them. Instead

n which may be
one more proof of the wonderful pos-
sibilities of Radio, and may illustrate
again bow it fairly walks into our
lives and smooths out difficulties

which we thought had to be there.
“This is about Christmas, and I
know that [ m not the only woman
realizes how hard

J":Lh' full part

one, perhaps,

ltb.
& man
in the
“I a
who app!

Rezabl /

w-Auenican Sandasd Audio l’ 'J ransformers in any radio receiving
set mean but one thing—assur efficiency in mphﬁmm Since 1919, Au.-
Awmarican Audios have fof that couk be relied

ALL-AMERICAN
REFLEX RECEIVERS

who know radio do not experment —
they specify Aut-Amenscans, with full
aseurance that ‘&zy will consistently

’l.l..-,ﬂlt.leulluu
TthndwszBoo& .'7:‘_
e R e B ey
BAULAND MANUSA l.‘__"courm
16606 Coyne fe.

ey
um— | s Bevimhe-)

{hewe-tube Lasmt-nishadd] - “.
Theve's on A‘A-ﬁ- ‘Transformer for qvery clrcuit

ALL-AMERICAN

. Brings in the
D.X. Stations

withbell-like
clearness

Those snnoying. spultering tube nolses
that mar distant reception are eliminated in
Schickerling Tubes and their supersensi-
tiveness snubles you to reech out and bring
in stations youw never logged before. The
freedom from distortion and tube noiees ie
doe 10 the 4th element, the Triangular
Subilizing plates, the exclusive Schicker-
ling feature.

Get the most out of your set with
Schickerling Tubes. On ssle and demon-
sirated at:

SHiCckerLING ProDUCTS CoRP.

distertioniess
veolume
OTHER MODELS

Fecoory:
401-407 Mulberery Screet, Newark, N. J.

New York Office:
Keicherbocker Bullding, Beosdway & éind Burect

Mode! Det.-Ampl. o
Model 3200 Power Tube 1 Philadolphis Ofhee:
Model 8- Det..Ampl. 3 Jefiersen Building, 1015 Chestaut Sureet
) wolt—1 19 omp.— Mumiatwre Bove Poacic Cosst Diseribusors 1
Model Det-Ampl. .. . 34w The Yale Corpuration
3 wolt = 1 10 omp.~ Stondord Base Los Angeles and Ban Francisce, Callornie
Model B o Dn.-All\.l. s alse Redeinh Wurkt eor Company s 46 Dores
0% wolt -9, M 83 well 83 avthorized Schicherling agemts.

Model 3-3m M Amel. . Manl Ovdevs Filed from owsr Newark Faciory

SCHICKERLING

RADIO TUBES

Witk the Stabilizing THangular Plates




RADIO IN THE HOME

February, 1925

Each a
Contribution
to Radio Comfort!

Sterling

RADIO
EQUIPMENT

B o
2y (08 Ahe et o
NoP:  yalets Pho ot
Tame aod gl 0%
e 0wt and

Each a Leader
in Its Field!

3 *% o
15 Ohen)
50 w'“,w-“

STERLING
MANUFACTURING
COMPANY

2831-53 Prospect Ave,
Dept. K

Cleveland, Ohio

Send for interesting boohlst of
Sterling Radio Equipment, Dia-
Hook-Ups and Log
It’s free.

grama,
Record Pages.

Kompeutrol

The tendency of radio fre-
quency circuits to oscillate defi-
nitely limits the amount of am-

THE KOMPENTROL pre-

Philadelphia Ofhce

(Five tubes: 2

OSCILLATION LIMITS
AMPLIFICATION

iKompentrol

sents a new method of utilizing
all the sensitivity possessed by
tuned radio frequency but con-

plification possible and therefore trols osecillations without the
definitely limits the sensitivity of necessity of “putting on the
the set. Neutralizing and po- brakes.” It is a compensating
tentiometer control kill the os- control.
cillations by putting on the Therefore

3 b in th -
brake: ] i;xt“:'l‘:ie‘:.agam the sen KOMPENTROL

taned radis frequency.
detector and 2 audio frequency)

KARDON PRODUCTS CO., Inc.

451 Greenwich St., New York

403 Press Bldg.

step right up with an idea to help
you over these rough spots—-that is
just what I am doing now.
“Men are absolutely necessary to

& merry Christmas. They play the
leading role—but the women and
children keep them going—they set
the stage, pull back the curtains and
furnish the applause. A woman
knows exactly what the man ought
to do and is disappointed if he fails
to cateh the full idea of his part.
| “So there you ure, figuratively, If
not actually, all dressed up in red cap
and white whiskers with a sofa pil-
| low under your belt (if necessary)
| and surrounded by a circle of eager
| women and children just waiting for
you to do something wonderful. And,
if you are listening to me, you will
| be fully prepared for that exciting
| moment. You will not only get by,
you will be a riotous success. I will
have prepared everything before
| hand.
| “To aid men in general sand par-
ticularly that Christmas shopper
| who postpones his sally into t!
shall 1 say—arenas of Christmas
| comhat until so late that things are
| picked over—WNAC under my di-
rection is opening a special depurt.
ment—s Christmas feature.

“If you will check up your list of
| family and friends, adding perhaps a
‘footnotc here and there, such as,
| *‘Grandma, aged 78, but looks 45 and

|

| sporty-- Five Dollars’—and send it to |

me, we are prepared to du the rest.
All we need is such a list. We are
bursting with ideas of our own, and
when you come for the answer to
your problems, or the gifts them-
selves, they will not only be appro-
priate, but in the latter case, wrap-
ped to thc queen’s taste In tissue
paper and ribbons and fixings, with
or without outside paper for mailing,
as required. You may then preen
yourself and have that grand and
| glorious feeling that comes when a
great loud has been lifted from your
chest.

"Christmas morning will find you
a knock-out, an ace, a regular right
bower of vld Santa himself. No doubt
your head will be turned by all the
| nice things that you hear. You -will
believe them, of course—why not?
After all, this is the age of efficiency.

them yourself.

“If you feel uncertain, try my plan
on a few of the hard ones and see
the results. If you are an over-
worked executive with a large num-
ber of expectant employes to remem-
ber with gifts—something nice, not
[too intimate, nor too expensive—I

am especially interested, for there is,
indeed, need of thought and ingenu-
ity. One must know where and how
to find the proper thing.

“Simply make the notation of who
and how much, with whatever details
you can give as to his or her charac-
teristics-—suggestions will be submit-
ted which you can accept or reject as
vou like. When you make a final
decision your part will be all over
but receiving the enthusiastic excla-
mations of wonder and delight on
Christmas morning.

“There are twenty-eight days left
until Christmas—four of these days
are Sundays and one is a holiday. It
will-take a day and a half to get your
list to me. You will need time to
make it up. I will need time to
search out the proper things. In
other words, please start right now,
to lay the foundation of your mer-
{ riest Christmas.

“There is no charge for this serv.
ice. Just address your S. O. S. to
Jean Sargent, care WNAC, Boston—
or bring ¢t in and tell me about it.
| This is all in strictest confidence, of
| course—just between you and me.
| 'm ready—let’s go—good night.”

Such difficulties should be turned over |
to an expert instead of fussing with |

THE AMPLIFEX LOOP
Litzendraht wound.
Tapped for 3. 4. 6, 9, 10 and
13 turns, with NO DEAD END

LOSSES. Wave length range
88 1o 1000 meters.

Collspse by: terning  ooé
thumb nut.

Compass is base for directional
adjustment.

43 inches high. 39 inches
wide,

Guaranteed to be the most
afciont Loop made
My Henry M. Neoly sayei. “Very fine
workmanshin extremely clover . . .
its efficioncy bas surpri &

Manufactured by

Amplifex Radic Corporation
Arlington, Mass. Dept. U

RIAL ANTEN
brings the world
to your home

Afitting companion to every good
radio set is the Brach Complete
Aerial Outfit

All essential parts, Inchuding the
famous Rva(‘: Vacuum Arrester
in nne package. Each part of
highest grade, selected by exper!-
enced radio engineers.

Fulil instructions jor vasy installation

with vach outfit.
Featured by L eading Radlo Dealers.

LSBRACH MFG, 00, NEWARKNJ.

« _ Wire Your Set Wxtl;&.,

CELATSLT

u can't beat it for x neatl job.
1t'~ Nu, 14 Unued copper wire with
varnixhed insulation. Hichly dielec-
tric; motsture o

ulder’': uiso describes *‘Celastite’
ANd other Acme products.

THE ACME WIRE CO.
Dept. R, New Haven, Conn.

RADIO [ NEEDS

RFAM & €O.. Iac. 1930 Marker B¢, Pada

BINDING POSTS

| Twenty-hve They Dow't
ﬁ Diffevent Lose
Engraved Tops Their Heads

|
|

At doalors’ everywhiare
H. H. EBY MFG. CO.
Philadelphla




Inside Information on Type 3XP
INVERSE DUPLEX

That Gets 6-Tube Results With 3 Tubes

Readers of RADIO IN THE HOME have
shown such a friendly interest in my own official
laboratory Model 3XP, that 1 have decided to
devote the paid space of my company to a short
summary and explanation of

how it accomplishes six-tube [
results with three tubes.

The instrument is so arrang- | |
ed that two stages of tuned {
radio-frequency amplification ~
a tuned fixed detector, and
three stages of audio amplifi-
cation are obtained, employ-
ing but three tubes. Thisis |
done in the manner indicated

uses no currents from either “A” or “B” batteries and
is much more uniform. in its performance than the
well-known variable detector tubes. The fixed
detector is rclatively inexpensive and this fits in with
the Inverse Duplex policy of
economy.
It is not generally ap-
preciated that different re-
) ceiving conditions demand
different types of radio re-

10 Spnin
ij ceivers. It is with this

|
|

| extecros | thought in mind that the
J

3XP was developed to sat-

isfactorily meet the: maxi-
mum number of require-

in the sketch. This explana- Chart Showing Circuit of Type 3XP ments.  Incidentally, for

tion is proof positive and is

the precedent for others, who are making such
extraordinary claims, to substantiate them.

The sct employs a fixed detector or rectifier
because of its clearness and efficiency. Such a device

economy in first cost, tube
replacements and {ow cost of maintenance, Type 3XP
is unexcelled.

(,/; ‘:< e
P .

-

———
N\
/ \\ Trpe 3XP. with
the most econome
Ld

L ‘maln .
talls witho =

] d oaly ... ...
INCORPORATED

INVERSE DUPLEX SYSTEM
s nsures Narural Tone Qualisy
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Pig. 5; or if O:am lated baild- nm‘h therefore happening at the
ing a three-tul nterflex, go present time, as you can see.
abead. The Fig. 3 circult la by B0 This brings us to the question often - C
22 o ey Better Contact
the modificationa given 'Wave range. t of course, . o
here, or in later articles for not casy to answer this question be. || AR easy way to get distant stations clearly
fit of experimenters, appeal to you, cause of the constantly changing con-
you will find that you can very easily ditions, due to the fact that all of the It's important at all times—but dewbly
change your set to use these modifi- work that is being done at presant important in summer, when static is apt
cations. Next month 1 will show you is more or less an experim to be troublesome—tio have clean, perfect
bow to use the m of Fig. 5 with nature. One can be assured, however, contact between tubes and i
three-tube it of . 8. that no matter where he lives the you doa't, the unnoticeable
Fig. 6 is the same circuit as chances are that he will be able to corrosion act as barriers for the dell-
. 8. It is included to show ex- hear KDKA. The -u'.hor’a station, cate currents; ed, they cause
e ook | euctanily. the emtire Uil Staies "
d t o ent o »
et .u:“m : :n. &ﬁ.x :‘uh uh b |ﬁ ”“ m‘;n‘“m. Nl.t’;]:h: t‘ontacf th«:;mcm‘ te”
nnec to on is necessa requent L4 porme -
m:rndmu b nature. Stations p,::“ and Eng- Joobet B The exclusive side-scra contacts (not
Ly m(“:ﬁso-mu'&: lv.lu h"mt h?l:‘m mb: £ Soci “. the “2":”!-‘” Dd"‘:::
extra of w| a lew
:: b:.‘.nh,dmm.hm |nm ng FanNo oltuhmmluh. A turn or two of the
circuit to use. short waves, their ability to cover tube—and the tube terminals are clean.
..udibl ity is increased tothltalond- greater distances often means the The Alden-processed Bakelite con-
ker can be used and good volume thrill of hearing a foreign station. mdlthemmenngcm
To return now for a moment to the tory tests proved Na-Ald most
!-Iullbo :zmladmm-inw question as to the greater distances eficlent in|low loas and|low capacity.
ent possible with ulson-wan tranamis- Na-Ald Adapter No. 429 and Na-Ald
withu:o-dm sion. The amateur radio operator » Small SocketNo.Mmuvedlﬂymdefor
with his transmitter has been re- Wo. tie with UV-199 and C-299, and No. 411

(To be comtinued next month)

Those Short Waves

(Continned From P-.o »n
1

for the that

short waves are u-nmin‘ in the
fleld. Too, be is the one who has been
abk to point out by actual demonstra-
tion the enormous distances that it is

shorter waves, use
wominmmmllty. lnd thus be
able to rebroadcast the signal on the
regular broadcasting waves. This is
now done quite oftem, in particular
by the Westinghouss Company,
through their Station KDKA, at

sion
short waves travel as well by day as
by night.

Very unfartunately, indeed, this is
not 0. It has been found that waves
in the range of 20 to 30 meters
out much better by day than z.nlght;
exactly appasite to those in

broadcast range of from 226 to
meters. Again waves of from $0 to 50
or 60 meters are apt to prefer the
time from noon to midnight for lonl
distances. There does nat seem to
el Ty day 35 0 ::wnmg

y as al

fleld around 3 sometimes
nlmu a little promise ln this divee-

lf we consider the field of waves
nhormdunl&tonnour'.wbo-
al

possible to attain by their use.

This brings us to another resson
for this article when T mention that
00 far we have been considering the
use of short waves for radiophone

work. The amateur has done but
little phone work in the short-wave
fleld; in fact, is not allowed to by his
Government license, and there is a
vast difference between the trans-
mission of code and pho'ne Code,

dot and dash signals and, m'hly
speaking, has but one tone. Quality
of tone does not count for much; it
is the ;blllty to get a signal through
nﬁubu, necessary, of quality.

rather more simple _operation

with all its mysteries, and, if
thers be any, p
As to the when broadcast-

xtunotuhdytolurn
afternoon. in # vdltan-
member that there are now millions

of dollars invested in

transmitters that would be useless for
short-wave work. Also there is s0
mwuch to be learned about the use of
short waves that there au probably

g

enoug|
hmnmlf&e&ummn
made to the short waves.

If any such cha: is made, K will
come in the natural course of events

waves.
that it
tremely brass
curtain rod, two or thm feet long,
above your window, would serve as a
very excallent antenna for the trans-
mission or waves in
the neighborh of four or five
meters low M;Fr‘:rrrhmhi' then, it
should be to oarry in owr

MMMWW'

We.Al4 Sechet Neo.
411, The

Sockets and Disls

Alden Processed

for WD-11 mbec.lndvhlchmu:':
tteries. They
mllu

with dry be
to the highest

Use Na-Ald Sockets no(ouly in the set
set

you build, but also install them in the
you buy. At all dealers.

“dlmponl fi "Whlth)
or free booklet,

,” giving tested, selected circuits.

ALDEN MANUFACTURING COMPANY
Alss mebers of

Dept. J-7, Bpringfield, Mass.

C
the lemeus Na-Ald Diele

“Last night we
heard the
sweetest voice”

Few boast of having heard a powerful
Radio has grown up.
something to listen to, not to marvel at. We

voice.

are now in the cycle of TONE!

The other day a man said he was just
realizing that he had a hundred dollars’ ™
worth of set and a dollar's worth of horn!
move is to balance up his set with a good speaker.

The BRISTOL has all the volume you will ever
want, but its fine point is TONE.
to. The notes come in in tune.
of music from which the cream of tone has not been

skimmed.

For $20, $25 or $30 you can get a Bristol Speaker,
and there are others for less. Ask your dealer to send
one out to the house. And let us send you folder No.
3022-Q: it tells why the Bristol is the horn of tone.

BRISTOL eese«] oud Speaker

THE BRISTOL COMPANY. WATERBURY, CONN.

ke Berotel £

It is now

It is good to listen
You receive a wealth

His next
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Fit for a King

Britain's greatest engineers, in de-
signing receiving equipment for His
Majesty, KING GEORGE V. chose
Resistance Coupled Amplification.
Nooe other would do.

The DAVEN RESISTANCE
COUPLED SUPER AMPLIFIER

will give te your lavorite tumer that

the

With Resistance Coupling, overtones and
are aliba, thoref:

distortionless The most delicate shed- ﬂ-m--'--_-_" e taree

ings In musiesl composition, either with t«u-.l.--nlnn-fu:

instrements or the voilce, sre repraduced 'h it _

with o faithfulness mot obtaimable with m

sny other mathod of smplification. It tlmlrnx 1y

costs less to imstall than other msthods of wamplete " IUAL.“- i

smplification and adds greatly o the Mle ol e pats Do emties.

ol yous “B* Batteries.

DAVEN Rl!lﬂ'ANCl
courLED

The
plifier

DAVEN ‘RADTO' 'CORPORATIOW
Unaistor Specialist:

yot able to communicate around the
world, is something for us to dream
about.

1 have referred throughout this ar-
ﬁdnwwnvulnhmnolﬂuhlenﬂh

y because this has besn the popu-
hr way of thinking of them. It is
far better, though, to think of the
waves in terms of their frequency
rather than their length because it in
A way means more.

For example, the length of the
wave does nathdpnl direetly, so far
as the much-discussed subject of
selectivity is concerned. Selectivity
is one of the factors that has deter-
mined for us how much radio we can
use without dmrwﬁnﬁ:ni::{;“mm
and selectivity is “primarily t
upon the frequency of the wa

To illustrate more clearly, &:rhapc.
what s meant here, consider

used in broadeasting—those
from 200 to 600 meters long. A 200-
meter wave has s frequency of 1,500,
000 cycles, that is, it reverses its di-
rection that many times each ueontL
A 600-meter wave has a frequency of

600,000 Now, in general
udlo-vhonn work, with a receiver of
the better , two tranamitting sta-

tions should be separated by a fre-
quency difference of at least 10,000
eycles in order that they shall not in-
terfere with each other. Between the
g.mmew wave of 500000 eydel nnd

stations might o
band and be free from interference.
1t will be seen from the above that
the shorter the wave the greater its
frequerikcy. A wave one meter long
has a ftoq ndy of 800.000000 cycles
a wave of 5 meters
hu a frequency of 60,000,000
a difference of ,000,

operate
u,ooo -utwn"m tlm band without

HARKNESS

Counterflex and Reflex Kits

MODEL *“C”
The 3-TUBE CIRCUIT — Actmlly
bottor than the average S-tabe.
U-h‘ States . .58
List Prices et
Both H!l mcln‘. nll necessary parts and instructions.
Reflex oete are the Beot Summer Sellers.

Jobbers and Dealero—Write

KENNETH HARKNESS RADIO CORP.

727 Frelinghuysen Ave,
Newark, N. J.

MODEL “B”
The ORIGINAL HARKNESS REFLEX
Tws Tebes and Crystal

Usited States . .$35.00
List Pries: ¢ ... . 54250

ting ever is
done on the waves under 5 meters in
length, it is coneceivable that one
might bave to take about half a day
off in order to find the local station
unless more general use is made of
wave meun

H M. I am sure would be glad
to Indnde in an early issue of Radio
in the Home an article on how to
build a short wave—or, for that mat-
ter, a universal range-receiver if my
readers desire.

NOTE.—Sure I will. Al that our

Now Women Demand
Their Share of Programs

(cm “From rm "

(CARTER|

Radio Receptacle Jack
for Wall Mounting

s1

use in homés, ete., for
and mund. battery
and loud-spesker connection.

Fits all standard Radio plugs.

The jack can be mounted flush
on the wall or baseboard. or
in regular outlet box.

Extends 1%" back of plate and
is completely encased in shell.

The jack is provided with ter-
minal screws — connections
can be made without solder.

Pat. 1.38.23

For

Any deeler can supply

W In Canada—

Carter Radie Co., Ltd., Torcate

("arter Radio (o

Make Money Building
This Set for Friends

Here is a 4-tube ssi with 5-tube

It s mot t emplays the
clrcaft (with -mmn"-.nhl which
mede the Selector

The secrer o the L1K Voriable
ylag tor

Claril, Selec the VT2%
Vlr‘.!rnluioruu 20 nlnd
redio autheo

The
l a n.nd aorial tuner that
ok iz b &F‘

any ‘standerd hook.up.
wel u all the parta ond
advice to

Addrsss

The Langbein-Kaufman
Radio Company

511 Chapel 8¢, Dept. R.,
New Haven, Conn.

TUNERS SETE. RITS




