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T'rouble Finding and Correcting
Simplified for Everyone

No matter how much or how little you know of your radio receiver, this new “Radio
Trouble Finder” book is going to be a big help.
It explains the common and special faults of all the standard receivers of today: tells
how to recognize instantly, by various sounds, where the trouble lies and also gives
special simple tests by which you can determine what is wrong with vour receiver. Then
for each particular fault there is explained the proper procedure for correcting it.
All troubles and their remedies are arranged in simple charts so that even the most
68 inexperienced radio user will have no trouble in keeping his set at all times in first
class condition,
Pages All parts of the radio set are illustrated to show the layman how to proceed in correct-
ing faults.
- = THE PRICE OF THIS BIG BOOK IS ONLY 25c. Everyone can afford a copy.
Keep one around the house for any emergency. Order today by using the coupon
200 below, enclosing 25¢c.

. Published by The E. I. Company
IHlustrations eIl [y s 15, 16 G

- Guaranty Radio Goods Co., 145 West 45th Street, New York, N. Y.
Size ~
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FACTS 5o ot sspeinnr Murst Kinow

ADIO is a branch of electrical science
and that in turn is a branch of the
science of physics. Physics is an exact
science, and that means that its principles
may be expressed accurately by mathe-
matical formulas and by numbers. What
is true of physics as a whole is true of any
of its branches, provided that the bran-
ches have been developed thoroughly.
Since radio is a branch of physics, any
discussion of radio must necessagxly in-
clude a great deal of mathematics. In
fact, Before any complet.e understanding
of radio can be achieved it is necessary to
have a fair knowledge of mathematics. A
person’s possible attainment in radio is
directly proportional to his proficiency in
mathematcs. ) . . )
In pseudo-engineering circles it is quite
common to sneer at theory. One often
hears that theory and experience are at
variance and that for this reason it is 2
waste of time to learn the theory. This
is a fallacy of the most vicious sort. Only
those sneer at theory who are incapable
of generalizations. Theory cannot be at
variance with true experience, pot for any
length of time at least, for theory is noth-
ing but crystallized experience. As soon
as one definitely established fact contra-
dicts a theory, thdt theory is discarded and
some other theory is substituted, The new
theory must not only be in agreement
with all the old facts that the old theory
explained but it must also be completely
in accord with the new fact which over-
threw the old. !

Sneer Analyzed

When persons sneer at a theory they
merely say that all the experimental in-
vestigators in the past were incompetents.
They commit the spirits of Faraday, Kel-
vin, Henry, Ohm, Ampere, Volta, New-
ton and others to an asylum, and they do
it for the simple reason that they do not
understand what these illustrious scien-
tists did. Let us repeat that theory can-
not be at variance with experience be-
cause theory is the essence of experience,
tested, refined, criticized, purified and
amended up to date.

It is true shat the experimental results
obtained by a few investigators do not
agree with the theory as it stands. Some-
times this is due to an incompleteness of
the theory but in the great majority ef
cases it is due to errors committed by the
experimentor himself. You have all heard
the statement that “figures do not lie”.
which is quite true, but that does not pre-
vent errors in the figuring. Many “liars
do figure”, just as many unqualified ex-
perimenters theorize,

Both theory and mathematics are to be
used as tools in investigations. Neither
tool is infallible per se and each must be
handled by a skillful workman,

Knowledge Spares Folly

A radio investigator who can use
mathematics as a tool and who under-
stands the theory of this subject will save
many hours of work. If he knows the
theory he will know what others hefore
him have done and the conclusions that

'

By J. E. Anderson

Consulting Engineer
Associate Institute of Radio Engineers
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FIG. 1

illustrating the application of
hm's law

Circuit

they have reached. He will thus be saved
from starting out on many hopeless re-
searches. If he knows both the theory
and the mathematics he will be able to
predict what he probably will get and
what he cannot expect.

With this brief defense of theory and
mathematics let us proceed with a few of
the facts that the radio experimenter
should know.

Perhaps the first thing that the experi-
menter should master is Ohm’s law, not
because this comes, first chronologically
but:because he will have the greatest use
of it. Ohm’s law as applied to direct cur-
rent circuits is simply that the voltage
drop in any resistance is directly propor-
tional to the current flowing through that
resistance. Another an equivalent state-
ment of the law is that the voltage drop in
a resistance is the product of the resist-
ance and the current flowing through that
resistance. This is theory, but there is no
one fact in electrical science which has
heen more definitely established. It is the
result of the discovery of George Ohm,
and it has been confirmed by countless
experiments.

Stated mathematically Ohm’s law takes
the simple form E=RI, where E is the

FACTS discussed in this ARTICLE

(1) Radio is a branch of electrical
science and of physics.

(2) Theory is the essence of ex-
perience, tested, criticized and
amended to date. ,

(3) Theory and mathematics are
tools with which real experimenters
must work.

(4) Ohm’s law.

(5) Relationship between fre-
quency, inductance and capacity in
a tuned circuit,

(6) The principle of conservation
of energy.

(7) Relationship between wave-
length, frequency and velocity of
propagation of wave motion, with
special reference to radio and sound.

N

voitage drop in the resistance R when
cuirent I flows through the resistance.
If the resistance is measured in ohms and
the current is measured in amperes, the
voltage is expressed in volts, The last
statement might seem unnecessary but it
must be remembered that volts, ohms and
‘amperes are not the only electricalunits
in use, although they are the only prac-
tical units employed.

What can be done with Ohm’s law?
.Many things indeed. Since the law con-
nects three electrical guantities in a def-
inite manner, ;any one of them can be
found if the two others are known. Thus
we only need tc measure two of them to
know all three. Let us consider a few
- practical examples. In Fig. 1 we have a
voltage source S, which may be a battery
or a generator. In series with this source
of voltage is connected a load resistance
R and an ammeter M. Now suppose that
we know that the voltage E of the source
S is 110 volts and that the current as in.
dicated by the ammeter is 2 amperes.
What is the value in ohms of the resist.
ance R? We have by Ohm’s law that
110=2R, and therefore R=110/2 or 55

ohms, !
Finding the Current

Again, we may have a known voltage
and a known resistance and desire to
know how much current will flow through
the resistance when this is connected in
sertes with the known voltage. We may
not have an ammeter handy to measure
the current. Well, suppose that the volt-
age again is 110 volts and that the known
resistance is 550 ohms. What current will
flow? We have 110=550<1. Dividing
through by 550 shows that the current
1=02 ampere, Again, suppose that we
do not know what the voltage is but that
we do know the resistance and the cur-
rent, _We may put a resistance of 100
ohms in series with the unknown voltage
andtﬁr}d tir;gn the ammeter that the cur-
rent is 1, amperes. \We then have
E=125%100, or the voltage is 125 volts.

Another example may be of interest.
Recently I was in search of a resistor of
20 ohms which could carry a heavy cur-
rent. The clerk in the store I visited had
nothing but a 20-ohm radio rheostat,
which was not wound with heavy enough
wire to meet the requirement. But there
was a heating element designed for a 660
watt heater. Would that meet the re-
guirements? The wire was heavy enough
but it remained to determine whether the
resistance was close enough to 20 ohms.
I happened to have an ammeter and a
4%-vq]t b.attery in my pocket. Arranging
the circuit shown in Fig. 1, putting the
battery in place of S, the current was
found to be 0.2 ampere. By Ohm’s law
then, 4%:Q.ZR. Dividing through hy 0.2
gives a resistance of 22.5 ohms, a value
close enough to the required resistance.

If a voltmeter and an ammeter are both
avaulgb_le, Ohm’s law may be used for de-
termining almost any resistance in the
manner in which the above was obtained.
The accuracy of the determination de-
pend on the accuracy .of the two meters,
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The velocity of propagation of a wave motion is the product of the length of each
wave and the number of waves that pass a given point in one second.

which usually is sufficient for all practical
purposes.

Another fact that the radio experiment-
er should know is the relation between
frequency, inductance and capacity when
a circuit is in tune. When the circuit is
driven, as it is in all radio receivers, this

1

relation is F= , or the frequency F
2 C

is obtained by taking the reciprocal of
the quantity 27VLC, where L is the in-
ductance in the circuit in henrys and C is
the capacity in farads. The number 27
is a constant, 6.2832. This formula is used
every time that a tuned circuit is designed,
and from it any one of the guantities may
be obtained if the other two are known.
" When we are dealing with radio fre-
quencies it is more convenient to use
microhenrys instead of henrys, and micro-
farads instead of farads. When the above
. formula is expressed in these units it be-
2mVLC
cycles per second is obtained by dividing
one million by the quantity 2#VLC. Sup-
pose, for example, that we wish to know
what the resonance frequency is of a cir-
cuit the induction of which is 200 micro-
henrys and the capacity is .0005 micro-
farads. The product of the inductance
and the capacity then is 200).0005=0.1.
The square root of this is 0.316. This is
multiplied by 6.2832, which gives 1.986, or
about 2, One million divided by 2 is 500,-
000, which is the frequency of resonance
of the circuit in question.

If we wish to know what the inductance
should be to tune a circuit to 550,000 cy-
cles with maximum value of capacity
equal to 0005 microfarads, the process is
inverted. Substitution of the known
values and simplifying the formula gives
as the required inductance as nearly 153
microhenrys,

Application to AF

comes F= , or the frequency in

It may be more instructive to use the
formula at audio frequencies. Suppose
that the inductance is 10 henrys and that
the capacity is 10 microfarads. The pro-
duct of these two, expressed in henrys
and farads, is .0001. The square root of
this number is .01. And 6.2832 times .01
equals 0.062832 the reciprocal of which is
1/.062832 or 159 cycles. This frequency is
very low but is audible to most persons.

Another fact that the radio experi-
menter should know is the principle of
conservation of energy. Let no one be
cowed by the high-brow tenor of this ex-
pression. It is of far-reaching importance
but it is quite easy to understand. In the
simplest terms it means that no one can
gt anything for nothing. More accurate-
ly it means that energy cannot be destroy-
ed nor created. Energy may be trans-
formed from one form to another, but in
the transformation no energy is lost and
none is created. It is true that some of
the energy may be lost to practical use,
that is, during the transformation of en-
ergy from one form to another, part of
it may go into a form which we can not
utilize for our present purpose. Although
some of the energy slips away from us

in this manner no energy is ever created
during a transformation.

Examples of transformation of energy
will help to understand what is meant.
Energy may exist in the form of electric-
ity, of magnetism, of heat, of light, of
sound, of motion, of stresses, or position,
or chemical composition. All of these var-
ous forms of energy can be classed as
either kinetic or potential, or combinations
of these two. Electric may be changed
into magnetic energy, or into any-of the
other forms listed above. Or a certain
quantity of one of them may be changed
into several of the other formis in various
proportions, but the sum of the partials
is always equal to the original quantity.

When we generate electricity from a
waterfall many transformations of energy
occurs. Energy first exists in the form of
potential energy, or energy of position,
then at the bottom of the falls it is kinetic,
or energy of motion. Then it is convert-
ed into electro-magnetic energy. Sup-
pose we use this energy to charge a stor-
age battery. It then becomes chemical.
Upon discharge of the battery it may go
into motion or heat. When we heat fila-
ments with the energy all goes into heat.
During all these transformations there is
some that slips through our fingers and
which cannot be used. It all goes into
heat.

The practical value of knowing the
principle of conservation of energy lies
in avoiding foolish experiments. No one
appreciating this principle will waste any
time playing with perpetual motion con-
traptions. He knows before he starts that
the task is hopeless.

Why It Is Foolish

In his machine, no matter what the
form of it may be, he must put in at
Jeast as much energy as he expects to
take out, becuse his machine cannot cre-
ate any energy. If he appreciates the
principle he will alsa be prepared to put
in more energy than he expects to take
out, because he knows that some of the
energy he puts in will go to overcome
friction or to supply the portion which is
inevitably changed into unavailable forms.
He will spend his time and knowledge in
keeping the energy leaks down to a mini-
mum and thus to make his machine as
cfficient as possible. That is the main
problem of the engineer, and he has a big
problem.

The man who understands the principle
of conservation of energy will also rec-
ognize immediately any proposals which
would depend on perpetual raotion, or
which would demand the creation of en-
ergy. For example, he will not enter-
tain any thoughts of making crystal am-
plifiers which will operate without bat-
teries or power driven generators of clec-
tric current.

After having read all this about con-
serving energy the reader would probahly
like to know just what energv is. The
writer would. He would also like to know
what life is. One is probably a form of
the other. Some might take this opportu-
nity of observing that life may be destroy-
ed, whereas above it was stated that en-
ergy cannot be destroyed. If life is a form
of energy it cannot be destroyed, it can

only be transformed into some other form
of energy.

Components of Energy

In the scientific system of units energy
is not a fundamental quantity, but is made
up of other elements, but that is only in
our arbitrary system of measurements
In this system tune, mass and length are
taken as the three fundamental quantities.
Every other physical quantity may be
expressed in terms of these three units.
Kunergy in this system is a force times a
length. Force is not one of the three
basic quantities, but is a mass times an
acceleration. Acceleration in turn is a
length divided by the square of a time.
So that energy in our system of units is a
mass, a length squared and a time
squared, or in symbols it is ML/T®
That expression does not tell us what
energy is. It merely tells us how it is re-
lated to mass, time and length. Life may
have the same relatiouship to these three
basic conceptions. 1f it does, life is en-
ergy.

How is life connected with radio any-
way? Well, anybody who expects to get
anywhere in radio research must be fully
alive. He must have a lot of vital and
mental energy.

Relationship of W F and V

A very uselul relationship that the ra-
dio experimenters should know is the con-
nection between wavelength, frequency
and velocity of propagation of the wave.
This relation is WEF=V where W is the
wavelength, F the frequency in cycles,
and V the velocity of propagation of the
wave motion. This relationship may be
proved very easily. Suppose that the
length of the wave is 10 meters and that
five waves pass a given point every sec-
ond. The length of the five waves is evi-
dently 50 meters.

At the end of a given second the be-
ginning of the first wave is then just 50
meters away from the point taken as ref-
erence point. Hence the wave motion
traveled just 50 meters in a second. Since
velocity is the distance that a moving
body travels in a unit of time it is clear
that the velocity of the wave motion in
this case is 50 meters per second. That is,
the velocity of a wave motion is the pro-
duct of the length of each wave by the
number of waves that pass a given point
in a unit of time. The velocity and the
frequency must of course be measured in
the same unit of time, so that if the fre-
quency is measured in seconds the veloc-
ity is also in seconds.

The velocity of a radio wave is the same
as the velocity of light, which is very
nearly equal to 300,000,000 meters per
second (186,000 miles).

Frequency Conversion
The relation Ve=WF may be used by
the radio experimenter in converting
wavelength to frequency. For example,
if the wavelength of a radio wave is 1,000
meters. Therefore the frequency of the
wave? The velocity is 300,000,000 meters
per second and the wavelength is 1,000
meters. Therefore the frequency of the
wave motion is 300,000 cycles per second,
obtained by dividing the velocity in me-
ters per second by the length of a wave
in meters,

The relation between velocity, wave-
length and frequency is not confined to
radio waves but applies to all wave mo-
tion. I:“or example, it applies to sound
waves in air. The velocity of sound in
air is 332 meters per second at zero de-
grees centigrade and increases at the rate
of 60 cm. per second for each degree in-
crease in temperature. Thus at room tem-
perature, which is about 20 degrees centi-
grade, the velocity of a sound wave is
abaut 344 meters per second. This rela-
tionship is sometimes useful in connection
with radio in designing loud speaker horns.
and cone speakers, and also in placing
loud speakers so as to minimize singing

(Concluded on page 7)
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Why the Man in the Barrel?
Nearly Always Too Much Resonance

£ sometimes hear the expression that

the radio sounds as if someone were
talking in a barrel. Persimably every-
body at some time or another has talked
into a ‘barrel or some similar cavity and
aoticed the boominess of the sound that is
heard. The person speaking does not hear
the sound that went into the barrel at all,
but a sound very much distorted. It sounds
boomy or hollow. It is not necessary actu-
ally to talk into the barrel or cavity to
hear the boominess. It is sufficient to clap
the hands or make some’ other noise near
the opening ‘of the barrel. If there is just
a little hole in the side or end of the barrel
and if one blows across this hole the
boominess may be heard. Why does it
doom and why do some radio sets sound
as if someone were talking into a barrel?
Before answering that let us mention the
Helmholz resonator. This is simply a hol-
fow sphere with a single small hole on the
side.  There is a little neck attached to
this hole and the neck projects out. If a
person places his ear near this opening
without actually closing the aperture, he
will hear a characteristic sound of definite
pitch which depends on the physical dimen-
sions of the cavity, To hear this sound
it is not necessary to have a whistle gen-
erating this tone in the room, but there
must be present a certain amount of noise
of hetefogeneous composition. The greater
the amount of noise in the room the
louder will be the tone heard in the resona-
tor. Also the larger the cavity of the
resonator the lower will be the pitch of
the tone heard. If the cavity is very large
the sound will be a low rumble. Similar
phenomena may be observed by placing the
car near the mouth of a bottle, or near
the hole in a barrel, or against a sea shell.

The Barrel is Selective
What causes the noise that is heard?
Apparently the noise. But what causes the
definite pitch that is heard when no such
tone can be heard in the air without listen-
ing in front of the hole? It is caused by
gesonance. Just as a tuned circuit in a

By Capr. Peter V. O’Rourke
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How too much selectivity cuts off the
higher levels of the modulation, causing
- hollowness of sound.

radio receiver selects one particular fre-
quency and rejects all others, so a cavity
enclosing air selects one sound frequency
and rejects all others. The ear hears only
that which is selected. This sound is in-
tensified by resonance.

The similarity between Helmholz resona-
tors and musical instruments is very close.
An organ pipe is a long cavity with a
small opening at one end. Woodwinds
and brasses are similar except as to phy-
sical dimensions. When playing, the pitch
to which the cavity responds iis changed
by changing the length of the cavity or by
exciting a cavity of different length. Even
the stringed instruments have their air
cavity with a small opening near the point
where the sound is produced, although in
this case the cavity is not a true resonator.

Sometimes in broadcasting the studio
forms a resonator which seriously affects
the pickup of the microphones. The effect
is called echo, which is a special type of
resonance. This effect often causes blast-
ing of the signal, which is erroneously at-
tributed to the receiver. Even a small
part of a studio may form the resonant
cavity which might cause trouble.

Magnification by Resonance

For example, if the microphone is placed
near the opening of an alcove, the natural
frequency of this cavity may be intensified

and thus cause distortion. In certain audi-
foriums the acoustics are very bad. It is
almost impossiblé to understand a  speaker,
particularly when ‘the hall is empty or
nearly so. This is also caused by the bar-
rel effect or by resonance. Certain tones
are magnified by resonance to such an ex-
tent that all others are lost in comparison.

Nearly all horn reproducers pick out
one or two frequencies and magnify them
by resonance to the detriment of quality.
Even cone speakers have their resonance
effects. One well-known cone has the gen-
eral shape of a Helmholz resonator, hav-
ing a hole in the back but otherwise being
enclosed. A resonance peak from this effect
can be expected, but it would not be a
boomy tone, because of the short dimen-
sion of the speaker. Also it has another
natural frequency .which is caused by the
mass of the moving system and the stiff-
ness of the paper structure, This is a
rather low tone, because the stiffness of
the paper is not ivery great, while the
moving system| s somewhat heavy. This
would tend to make the output boomy, but
the frequency of this tone is not low
enough to make the output objectionably
boomy.

But if that is combined with electrical
resonance of about the same frequency
then the boominess might become quite
severe. This often happens where the
speaker is not well matched to the circuit
feeding it.

QOver-Selectivity

Another source of boominess in the out-
put of a radio reteiver is super-selective-
ness. If the set is made too much regen-
erative and if the tuning is made too
sharp, only the low tones come through,
the higher one being cut off in the tuning.
This causes very severe boominess, but for-
tunately it is encountered principally in
the reception of distant and weak stations.

Too large capacity condenser across the
speaker terminals has about the same
boomy effect.

[Other illustration on front cover]

Licenses Are
for Ships

After its first official meeting the
newly created Federal Radio Commission
issued a statement announcing that it
‘had extended indefinitely all radio
amateur and ship licenses.

The Commission later held public
hearings in Washington after having
scalled on the radio industry’ and the
listening public to aid in the work of
fact-finding which the Commission re-
gards as vital to completing its work
properly. a
. Subjects to be considered at the hear-
ings were: widening the broadcasting
band, limitation of power, reducing
frequency separation, simultaneous broad-
casting with same frequency, time divi-
sion, consolidation ,of broadcasting serv-
ice and limiting the number of stations.

The text of the announcement follows:

“The Federal Radio Commission, an in-
dependent branch of the Federal Gov-
ernment, held its first formal meeting
on call of the chairman, Rear Admiral

Extended
and Amat@urs

William H. Bullard. The chairman was

unable to be present, but sent a call for

the meeting by radio and cable from
ina.

“For the purpose of effecting im-
mediate organization, the Commission
elected Judge Eugene O. Sykes, of
Mississippi, as vice chairman. Other
members of the Commission present
were O. H. Caldwell, New York; H. H.
Bellows, Minnesota, and J. F. Dillon,
California
“There has been some question in the
public mind as to whether the Federal
Radioc Commission would be able to
function owing to the failure of the
Second Deficiency Bill to pass the 69th
Congress. The Commission will un-
doubtedly be handicapped, due to lack
of funds, and particularly in the matter
of personnel, will be unable to establish
such a staff as is contemplated in the
radic law, on account of inability to
pay salaries,

“On the other hand, thanks to the
courtesy and consideration of other
departments of the Government, the
Comm1§slon expects to be able to func-
tion . with reasonable efficiency, and to
perform the most important of its tasks
without serious handicap. The Depart-
ment of Agriculture has assigned Sam
Pickard, of its Radio Service, to act as
S'ecretar.y of the Commission for the
time being. The Department of Com-
merce has provided temporary quarters.
The Department of Justice has offered
the necessary legal assistance, and offers
to-aid have been generously made by the
War and Navy Departments and various
otlfer branches of the Government.

“In this way, although the personnel
attached to the Commission: itself will
necessarily be very small, the Commis-
sion expects to be able to perform its
necessary work without delay.

The Commission’s first order, concerns
applications for new licenses by holders
of amateur and ship radio licenses. In
order that the Commission may devote
its immediate aftention to the most
pressing matters, it has extended the
time for sending in applications by the
many thousands of holders of amateur
fmd sh.ip licenses, and thus is calling for
immediate applications only for broad-
_casting and point-to-point licenses.”
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The Nine-in-Line
A Sensitive, Selective Super-Heterodyne

By Lewis Rand
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FIG. 1

The circuit diagram of the sensitive 9-tube Super-Heterodyne.

PART 1
“IS as highly efficient as it is hand-
some.” i
This was only one of the many re-

marks of praise that were showered upon
the Nine-In-Line Super-Heterodyne re-
ceiver during the tests held in Rapio
‘WorLD’s Laboratories.

A glance at the photographs will attest
to the simplicity, neatness and general at-
tractiveness of this remarkable set. The
volume obtainable on both locals and
distant stations is so great that only on the
most distant of stations it is unnecessary
to employ the volume control. The tonal
quality is excellent. This is due to the
dexterously designed transformers em-
ployed in this set. The selectivity is ace
high. This receiver, when placed only one-
half mile from WRNY, which operates
on 373.8 meters, cut right through, with-
out the slightest difliculty in tuning, and
brought in KVOOQ, located 1in Bistow,
Okla., operating on 3748 meters. And
this was done during the evening when
practically 95 per cent. of the stations were
on the air.

The Intermediate Stages

The average Super-Heterodyne employs
three untuned stages of intermediate fre-
quency amplification and a filter stage. In
this receiver the signal is first passed
through two untuned stages and then fed
into a tuned stage. In this way we not
only obtain a sharper tuned signal, but
one of greater volume. This same signal

is now fed into another untuned stage and
finally through the filter tuner into the
second detector. So that the greatest
energy transfer through the untuned stages
may be obtained, the transformers should
have very flat resonance curves, which the
HFL transformers possess. This is accom-
plished in manufacture by using a paper
section coil which has a very high capac-
ity, and a large closed iron core, which
consists of a great number of high grade
silicon steel laminations. This transformer
has a uniform amplification factor over a
range of approximately six to eight kilo-
cycles. The tendency for the tubes in these
circuits to oscillate is reduced to 'a mini-
mum in this way.

The first two untuned iron core trans-
formers, ICT1 and ICT2, are made to
cover the 32 to 42 kilocycle band, maximum
amplification being obtained at about 35.6
kilocycles. The next transformer, ACT]I,
is tuned to give maximum amplification at
this frequency. The third untuned trans-
former ICT3 possesses the same character-
istics as ICT1 and ICT2. The signal is
then passed to the second air core trans-
former, ACT2, which is made in the same
manner as ACT1.

Circuit Theory

The incoming signal after being picked
up by the loop and detected by the regen-
erative detector is beat with the oscillator,
which is of the Hartley type. The sum or
the difference frequencies are then ampli-
fied by the radio ‘frequency stages and fed
into the second detector, which is non-

FIG. 2

The panel view of the receiver.

regenerative.  The signal is then amplified
at audio frequencies by two low ratio audio
frequency transformers, AF1 and AF2.

So that the radio frequency energy gen-
erated in the oscillator tube may be kept
out of the batteries, and avoid a feed-
back effect through the other stages, which
will make the set erratic, 7a radio fre-
quency choke coil LI1C4 is connected in
series with the plate circuit of the oscil-
lator tube. The filament of this tube, it
will be noted, is controlled by a rheostat.
This is a very important control and adds
to the sensitivity of the receiver. A vari-
able condenser C3 which is of the .0005
mid. type controls the oscillatory action
of this tube. It is exigent that the sta-
tionary and rotary plate connections of
this condenser are carefully connected,
since a reversal of these connections will
cause noticeable body capacity.

Coil Data

The oscillator unit consists of the pick-
up coil L3 and the oscillator coil 1.2, which
is tapped. Oscillations in the detector tube
are controlled by the small variable con-
denser Cl, which has a maximum capacity
of 00005 mfd. Radio frequency energy in
both the battery circuits is by-passed by
léglymet 1 mid. fixed condensers, C6 and

Although the audio transformers are
small and outwardly seem as if they would
not give very much amplification, they do,
and with very fine quality, at that. This
is accomplished by using winding wire of -
the very smallest gauge possible to handle,
over a specially-designed core. The high
nnped:?nce. secondary in these transform-
ers with its high capacity effect causes a
sharp decline on signals having a greater
frequency than 10,000 cycles, which is the
highest common audible frequency. In this
way, any intermediate frequencies, which
may enter in the audio portion of the cir-

cuit will not be amplified, thus avoiding
distortion, Thg layout is unique. All the
transformers, including the radio, audio,

and also the radio frequency choke, are
placed in the rear of a sub-panel, which
can be purchased already drilled. Imme-
diately in front of these coils the nine
spckets are placed. In this way it is pOs-
sible to use very short leads to the trans-
formers to the sockets. The filament con-
nections are also simplified. -

The variable condensers are placed above

(Concluded on page 7)
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LIST OF PARTS
ICTI1, ICT2, ICT3—Three High Fre-
| quency Lab., H.210 transformers,
1 ACTI1, ACT2—Two High Frequency
| Lab, H.215 transformers.
AF1, AF2—Two High Frequency Lab.
F.320 transformers.

. L2, L3—One High Frequency Lab. 1.430
radio frequency transformer (oscillator
coil).

L1, C4—One High Frequency Lab. L.42§
radio frequency choke unit.

R1—One Yaxley 25-ohm rheostat, type
125-K.

R3—Cne Yaxley 6-ohm rheostat, type
16-K.

R4, R6, R7—Three 1A Amperites.wit.h
mountings (R7 may be a 112 Amperite-if
power tube is to be used).

C2, C3—Two Benjamin straight line fre-
quency .0005 mfd. variable condensers.

C1—One General Radio 50 mmfd. micro-

H denser, type 368 B.
{ C6, C7—Two Polymet 1 mfd. fixed con-
densers,
C5, C9—Two Polymet .0005 mfd. fixed
g condensers.
3 C8—One Polymet .002 mfd. fixed con-
denser. i
g R5—One Centralab 500,000-ohm variable
' resistance, type 500-M. .
, 2, 3, 4, g, 6, 7, 8, 9—Nine Benjamin
v (Cle-Ra-Tone sockets. (Without mount-
L ing base and for 3-16-inch base).~
2 One Celeron 7x26 inch drilled and
§L engraved panel.
. One Celeron drilled subpanel.
¥ One pair of Benjamin self-supporting
brackets. g
One Yaxley complete cable connector
plug.
] One Yaxley midget battery switch, com-
plete.

Five Yaxley pup jacks.
Two Mar-Co Illuminated Controls.
ACCESSORIES .
Three Eveready 45-volt standard heavy-
duty Layerbuilt B batteries, No. 486,
Four Eveready 414 volt C batteries.
One Corbett, Model C, 7x26 inch cabinet.
Nine CX-301A tubes or eight of these
tubes and one CX-371 or 112.
; Cne speaker.

One Qualitone loop.
One 6-volt A battery.

R (Concluded from page 6),

the sub-panel, holes being drilled thereon
for underneath conncction to the oscillator
coil and loop posts. The oscillator rheo-
stat is placed in the left-hand corner, the
tadio frequency rheostat next and the
variable resistance across the secondary of
the first audio frequency transformer, in
the right-hand corner. Above the radio
frequency rheostat the filament switch is
placed. The oscillator coil is placed in the
center underneath the sub-panel, close up to
the panel.

The grid returns of all the RF, detector
and first audio tubes are all connected to a
common C battery. The grid return of
] the last audio tube is connected to a sepa-
rate C battery. A common C battery for
all these tubes was tried, but found not to
be as satisfactory as the separate ones.

The —01A tubes should be used through-
out the entire receiver, although a power
tube may be used in the last stage. Using
the —01A’s, the B voltages should be as
follows: B plus 1 equals forty-five; B
plus 2 equals ninety; B plus 3 equals sixty-
seven and onc-half, and B plus 4 equals
135. Should you use a power tube in the
Tast stage, the B wvoltage applied should
vary according to the tube used. The C
bias for RF, detector and first AF tubes
is six and one-half. For the last audio, on
135 volts B, use a 9 volt battery. The en-
tire filament supply is controlled by the
filament switch S,

The A .and B battery output leads are
comnected- to a VYaxlex plug, not to indi-
vidual binding posts. The C battery con-

FIG. 3 )
A closeup view of the midget variable condenser (mounted on the sub-panel), which
is used to control the regenerative action of the first- detector.

nections are made to flexible leads. The
loop and output connections are made via
Yaxley pup jacks. By consulting the list

of parts column, you will be able to dis-
cern the ‘values of the various parts.

(Part 11, Next Week)

How to Figure Cure
for “Singing Speaker”

Distance of Reproducer From Set Affects Its Sensitivity
to Magnetic Pickup Harmiful to Quality

(Concluded from page 4)

of a receiver due to microphonic tubes.

The length of a horn should be about
one-half of the wavelength of the lowest
tone it is desired to reproduce. Suppose
then that it is desired to design the re-
producer so that a 60-cycle tone is
brought out well What should be the
length of the horn to reproduce the note?
Taking the velocity of sound at room tem-
perature to be 344 meters per second we
obtain 344=60W, or W is 573 meters.
The horn should be about half of this. or
about 2.86 meters. This is roughly equal
to 9 feet.

The “Singing” Speaker

Suppose also that due to a microphonic
detector tube the receiver will sing in
certain positions of the loud speaker and
suppose that the frequency of the singing
is 1,000 cycles per second. How far
should the speaker be removed to stop
this singing? It should be moved a dis-
tance equal to about one half wavelength
of the sound wave. If the distance moved

is just one wavelength it is no appreci-
able change in the singing, but if it is
moved a half wave, more or less, the noise
can be completely stopped. Moving the
speaker through one complete wave is
equivalent to turning the tickler in the
radio end of the receiver through one
complete revolution.

The equation for this case becomes
344=1000w, whence the wavelength is 34.4
cm. which is about 13.5 inches. If the re-
ceiver sings very violently the distance
moved should "be half wavelength, of
about 7 inches. If it sings less violently
the proper distance to move the speaker
is somewhat less than half wavelength.
The proper distance can always be found
by trial. In some cases the adjustment is
quite critical, particularly when the am-
plication is large, when the detector tube
is very microphonic, and when the loud-
speaker is close to the detector tube, say
a few feet away.

A tea wagon would be a fine place to
put the speaker.

Scott Is Appointed Counsel to Stations

The Radioc Manufacturers A§sociation
and the National Association of Broad-
casters announce the appointment of Frank
D. Scott, of Washington, D. C., as their
legal representative in Washington. The
need of having -immediate representation
before the Radio Commission in Washing-
ton resulted in the assignment for Mr.
Scott. .

Mr. Scott took a leading part in the
preparation and passage of the present
radio law, and has a thorough knowledge of
what the present law is intended to cover.

Mr. Scott retired from Congress on

March 4 last, after serving for twelve
years as Congressman from Michigan.
Prior to that he was President of the Sen-
ate of the State of Michigan. During re-
cent years Mr. Scott has been Chairman
of the Merchant Marine and Fisheries
Committee of the House, which committee
has held public hearings and has had
qharge of radio legislation’ from its incep-
tion, three years ago. All of the White
bills were handled by Mr. Scott’s com-
mittee. He was also Chairman of the
House Confereés, who finally developed the
compromise bill ~between the Senate and
the House.
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A Shiip Model Speaker

Adds Beauty and Romance to Installation

By Herbert E. Hayden

Photographs by the Author

D

19

A STRIKING VIEW of the ship (upper left) as she leaves her home port for adven-

ture and exploration of unknown lands.

THE SHIP under way (upper right) on top of the radio console. A gale is blowing
and the ship is pitching lustily.

THE PICTURE at lower left shows the decorative effects that may be obtained in the §

home with this attractive ship model and a conscle type radio receiver.

GENERAL view of port side of the ship model (lower right). Note the loudspeaker
unit and the cord leading to it.

HE latest in interior decoration are
the interesting and historically signi-
ficant ship models. These not only satisfy
the artistic taste of the homemaker, but
they also furnish a continual reminder of
the romantic days of America's era of
discovery, and they serve to place the
owner in a mood appreciative of the strug-
gles and hardships that the early pioneers
underwent to win religious freedom for
themselves and economic affluence for their
terity.
po'sfﬁe }t]iecorative value and historical sig-
nificance of these ship models are in them-
selves sufficient to earn them a_permanent
place in every American home. In addition
fo these values the ships may also be given

a modern utilitarian value. They can be
made part of the radio receiver and serve
as a loudspeaker.

How Work is Done

When a speaker unit, e. g., the Ensco, is
combined with one of the model ships the
hollowed body of the ship is used as a
chamber to housc the usual unit, or place
for it is scooped out. In some of the ship
models the hull has already been gouged
out and there is nothing else to do but to at-
tach the loudspeaker unit in the most con-
venient manner. In other ship models the
!)ogiy of the ship may be solid, and then
it is merely necessary to gouge out a cavity
of sufficient size to meet the requirements

of the loudspeaker. This is easily and
quickly done. The work may be facili-
tated by drilling a row of holes along the
edges of the proposed cavity as well as in
the interior and then the rest can be done
with a chisel. See that you don’t cut
through the hull. >

A cardboard horn of suitable dimensions
should be made to go into this cavity. The
cardboard may be formed into almost any
desired shape by first soaking it in water
and forming it while wet. It should then
be dried without permitting it to assume
any other form.

After the horn has dried it should be
stowed away in the hull of the ship and
the whole concealed from view.

Placement of Unit

The photograph below shows a close-
up view of the ship model with loud-
speaker installed. An arrow points to the
unit. The only thing that can be seen of
the loudspeaker is the inverted cup of the
speaker unit, which can be seen just ahead
of the mast. ‘The horn has been covered
up by the decks and the rigging. It is, of
course, necessary to leave an opening
somewhere for the sound to get out into
the air.

The ship models may be obtained in
knock-down form, very inexpensively. The
assembly is exceedingly simple and can be
effected with no other equipment than a
small hammer, a few small nails and a pot
of glue. The entire work, including the
assembly of hull, placement of rigging and
sails can be done in a few hours. The
addition of the loudspeaker, including the
making of the horn, will take a few more
hours of very fascinating work.

_HOW THE phone unit appears when it
is .placed over the hollowed body of the
ship. The unit is, of course, inverted, so
that the sound comes through the horn,
placed in the hollow body.



AR R i P

April, 2, 1927

RADIO WORLD

= }
L’:I\." . \/l\T g

- The Zoom of Kettle Drums
Splendidly Reproduced on 3-Foot Cone

SN e R

By Clyde J. Fitch

&

FIG. 1
The rule of simplicity was followed in the construction of the unit. The coil (at right)
is a solenoid, and the magmet (pedestal) is straight bar tungsten steel. One pole piece
is on the top, at the end of which is the threaded driving rod.

Whole Tonal Range of
Music Handled Well by
Large Reproducer of
Right Type

THE popularity of thHe three-foot cone
speaker has grown so rapidly during
the past six months that most persons now
believe that by simply connecting any
three-foot cone to their radio set, they
will greatly improve the quality of recep-
tion. While this is true in the majority
of cases, it often happens that-the results
are much inferior to those obtained from
the average horn or small cone repro-
ducer. There are two reasons why na-
tural tone quality may not be obtained.
One is that the set is defective and the
other is that the unit employed in the
cone may not respond to the full musical
tonal range. .

Of course we can easily eliminate the
first trouble by employing a good set. If
the set chokes back some of the musical
tones they cannot be reproduced by he
speaker. All that is necessary to correct
the set is to employ good transformers in
the audio amplifier or to employ a good
amplifier if of another type, such as an
impedance or resistance coupling. Any
radio set, no matter how cheaply con-
structed, will give as good tonal quality
when using a three-foot cone as can be
obtained from expensive sets, provided
good transformers are employed in the
audio amplifier. _

LIST OF PARTS
One kLit, consisting of Alhambra Fono-
tex unit, extensions and metal cones.
Two pieces of wood for cross sticks,
each 36 x 114 x 5§ inches.
One wooden block for spacer 5 x 3 x 2
inches.

A large come in itself is not_ sufficient
for high quality reproductions. I
have heard many a three-foot cone driven
by an inferior type.of unit that failed en-
tirely to transmit the lower musical tones,
such as the zoom of the bass viol, the
kettle drums, etc. Unless the vibrations

are present in the unit, the sound cannot
be amplified by the large cone.

Does Not Require Big Power

Contrary to the general opinion, power
amplification is not required to “force”
the low tones through. They come
through with perfect ease and fidelity,
and do not in any way interfere with or
submerge the notes of the upper register.

There are many types of loud speaker
units. Nearly all of them comprise some
form of permanent magnet, electromag-
net and vibrating diaphragm or armature.

In design, the unit, in Figs. 1 and 2, is
perhaps the simplest on the market. Only
the bare necessities of a loud speaker
driving unit are employed, and these are
of best quality material. And it was found
that by eliminating all unnecessary parts,
and making the unit as simple and rug-

,ged as possible, unuusual tone quality re-

sulted. For example, the vibration arma-

-

SMALL PAPER CONE "~

P
4 HOLE CUT AFTER CONE

FIG. 2

Two nuts, A and B, are used to adjust the
length of the air gap G. C is the coil.

ture was made of the proper size and
shape so that the drive pin connecting it
to the cone apex—could be attached di-
rectly over the coil at the free end. By so
doing, reducing levers were rendered un-
necessary. The air gap between the pole
tips is located at the center of the coil,
where all the variable magnetic flux from
the coil is cpncentrated, thus giving in-
creased efficiency. The coil in this case is
a solenoid. '

Another point of interest lies in the
permanent magnet. Instead of the usual
chrome steel horseshoe magnet; a straight
bar tungsten steel magnet is employed.

The use of tungsten steel in the shape
of a straight ‘bar gives everlasting per-
manence, both as regards magnetic
strength and mechanical stability. No
horseshoe magnet, or any type of bent
steel magnet, will retain its phys-
ical shape -indefinitely, but will have a
tendency to straighten out with age.
Such magnets should be aged several
months after bending before being placed
in operation.

" Requires No Output Filter
The coil of this unit is worthy of com~
ment, in that it is designed for direct
operation on the set without necessity for
the use of an output transformer or choke
coil and condenser combination. It may
be so connected when used with a 301-A,
201-A, 112, 371 or 171 output tube with
(Concluded on page 23)

<~—— BEND BACK
HERE

SMALL PAPER
CONE

IS GLUED IN SHAPE
CUT HERE METAL CONES
SUPPLIED
GRAIN OF PAPER WITH UNTT
SQUARE SHEET OF PAPER 38" X 36"
NOTE: FOR 36.CONE A=I9" B-iB3 C-63.  FOR 30" CONE A=155 B=143 C=57
FOR 33"CONE A=I77 B=I6§ C=53  FOR 24 CONE A=|z%‘ B=IZZ—‘ c=4%’

FIG. 3

Dimensions for cutting cone paper for 36, 33, 30 and‘ 24-inch diameters
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The Universal on a Loop
Brings In Stations With Excellent Volume

Cc4

j—
T

Loop

B190

A 7

A— C+8—
c—ZFu

FIG. 1

Skeleton diagram showing how to wire the Universal for loop operation.

THE four-tube Universal receiver may
be operated from a loop. While the
loop does not pick up as much energy as
an outdoor antenna, or even as an inside
antenna of the capacity type, nevertheless
it picks up enough to bring in all the local
" stations, and even some distance, on the
new Universal.

The loop as a collecting agency is fa-
vored by those who have no [facilities for
erecting an outdoor antenna and who do
not care to string any wire around the
moulding of a room to constitute an in-
door antenna.

Of course the loop is directional in that
it will tune in stations at maximum volume
when the plane of the loop coincides with
the direction of the received wave. In
that way many stations can be tuned out
completely by rotating the loop, even
though the two tuning condensers are at
resonance with the wavelength of the sta-
tion in question. This builds up selectivity
of a directional nature and enables one to
get rid of all stations interfering, where
the interference is caused by a station the
wave front of which is in a direction other
than that of the station desired to be
received,

Gives Good Volume

. Fig. 1 shows the wiring of the loop
where the Universal is to be built as a
receiver not equipped for optional use of
an outdoor antenna. If one has an out-
door antenna he should use that exclu-
sively, but if he cannot have an outdoor
antenna and wants to have a loop it 1s
perhaps better practice in this receiver
to build a set for loop operation exclu-
sively. The volume obtainable even when
a loop is used will prove to be consider-
able. The use of a loop therefore will
obviate including the antenna coupler, so
that the tuning coils of the recciver con-
sist of the loop as the pickup and L3L4
as the interstage coupler.

The diagram shows the mecthod of con-
necting the loop and the neutralizing con-
denser. All the rest of the wiring is done
along exactly the same lines as for the
receiver built for an outdoor antenna.
The wiring diagram, other illustrations
and the constructional data were given in

the March 12 and 19 issues, with trouble -

shooting in the March 26 issuc.
Mid-tap Question

Those who read the preceding articles
no doubt are familiar with the fact that
the mid-tap of the secondary of the an-
tenna coupler was connected to C minus
3 volts, while the beginning and end of

. mifd. variable condenser.

the secondary went respectively to the
rotor of Cl and to the stator of Cl and

grid. The neutralizing condenser was
connected from plate to aerial.
Neutralizing Condenser
The skeleton diagram, Fig. 1, shows

how the neutralizing condenser should be
connected if a mid-tap loop is used. M
represents the mid-tap. The loop must
have the correct inductance to tune with
the capacity used for Cl. In the labora-
tory model C1 was a General Radio .0005
The loop was a
mid-tap commercial model wound for
tuning with an .0005 mfd. condenser.

Establishing Mid-tap

If no mid-tap is provided on the loop
one may be made by scraping the insula-

tion off the wire at the mid-point and
soldering the connection thereto. It is
not absolutely necessary, however, to use
the mid-tap for connection to C4. If you
do not desire to scrape the insulation off
an existing loop that has no mid-tap then
C4 may be connected from plate to grid
direct.

Advice on Dials

‘When the loop type receiver is used it
is still important to adhere to the admoni-
tion that completely insulated dials be
used. These present a front view showing
no metal. The reason is that exposed
metal parts cause body capacity in this
circuit, whereas the recommended Karas
Micrometric Dials do not-—Herman Ber-
nard.

U. S. Phone Directories
Put in London Hotel
for Oversea Service

What is believed to be a new record for
long distance telephoning was made when
John W. Harrigan, of Detroit and Mil-
waukee, now in London, spoke twice on
the same day across the Atlantic on the
commercial radio telephone. Both calls
pertained to business matters and were
made at a two-hour interval. The two
talks cost $700. .

That the radio telephone has achieved
wide popularity with visiting Americans
in London is attested to by the fact that
the Savoy Hotel has placed in every room
New York, Pennsylvania, Maine and Con-
necticut telephone directories. To im-
prove the audibility on trans-Atlantic
radio telephone calls, each telephone in-
strument has been equipped with an extra
receiver.

AN AUTOMATIC LOOP ’

£ I8 $
(Harris & Ewing)

A LOOP, which without the presence of an operator, turns around a predetermined

number of revolutions per hour, day or night, so as to cover all directions, enabling one

to procure valuable data on fading, static and other radio phenomena, was recently

invented by E. B. Judson, of the Special Laboratory for Transmission Research of the
- Bureau of Standards, in Washington, D. C,
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Auto Reception His Hobby

GREAT many of us will be taking our
Avacations shortly, some to the hills,
others to the seashore. And the thrill
that comes by going by auto can hardly
be surpassed, unless it be for the very
reason that prompts this narrative—taking
a radio receiver with youl

Portable radio receivers have been de-
scribed time and again. However, Cap-
tain Plugge, English radio engineer, felt
that at best the so-called portable radio
receiver was nothing which its name im-
plied, and so conceived the idea of build-
ing his receiver right into the dash board
of his car. By doing this, he _ach]eved
his main objective—portability in every
sense of the word—for wherever he
wanted to go, he would do so in his car,
and his radio would be right there when-
ever he wanted it.

Uses Super-Heterodyne

Naturally, the first consideration was
the design of the receiver, the best cir-
cuit to employ. As the receiver was to
be subjected to the severest kind of ser-
vice, the most sensitive radio amphﬁ.er
had to be uged in conjunction with special
features which would adopt the set to the
strain and stress of operating over rough
roads in poor locations, and above and
below sea level whicli conditions have a
decided effect upon the reception of radio
waves.

Hence, a nine-tube Super-Heterodyne
to which was added two stages or tuned
radio frequency amplification was finally
dectded upon and was found to exceed by
far the expectations. But the success of
the set rested in a large part, at least,
with the loop which was employed to pick
up the faint and distant signals.

The Loop Antenna

As can be seen in the accompanying
photograph, the loop was a real large busi-
ness-like affair of sturdy construction and
was made weather-proof by a covering of
heavy duck canvas which was thoroughly
shellached se¥eral times. The actual di-
mensions were 34 feet square,

The winding consisted of 12 turns of No.
18 enamelled copper wire and the tuning
was accomplished by a .00035 vernier-
drive variable condenser of the straight-
linc frequency type.

The loop was rotated into position by
means of a two-foot handle attached to
the frame work readily accessible from the
driver’s seat. The hearing, by the way,
was made to fit snugly, so that the friction
caused the loop to remain in position re-
gardless of the rocking and swaying of
the car.

Some Interesting Experiences

Captain Plugge was at first somewhat
reticent to talk of his many intercsting ex-
periences, but further coaxing and persua-
sionfinally brought forth some very
clicidating statements.

In going through the countryside, sev-
vra]. miles from any of the broadcasting
slations, it was most amazing to learn of
the varying strength of signals. Tn some
cases, the signals faded ont completely
but would come in strong again a few
hundred feet down the same road. No
reason other than that possible reflection
of thc. radio waves by nearby metallic ore
deposits was suggested for such strange
pranks.  Again, it was necessary actually
to change the position of the loop to what
appearcd to be at right angles to the
proper direction from which the radio
waves came, but again the so-called

British Captain Has Huge Loop on Outside

By C. . Fenwyn— Cholmondeley

(Herbert Photos)
An eleven-tube Super-Heterodyne, designed and built by Captain Plugge, of .tlxe
British army, has proved its mettle and, worth. The loop antenna is used in conjunction

with the “radioized” car.

Its large size is a large factor in contributing to the excel-

lent results which have characterized the operation of the receiver. It is made weather-
proof and can readily be demounted.

“wave-chute phenomenon was held as the
reason.

“Dead Spots” Encountered

Of course, there were found quite a
number of “dead spots” in which regions
no signals whatsover could be heard.
The same stretch of terrilory was ex-
plored both at night and during the day-
time and graphs of the signal strength
were made. When these were compared,
it was found generally; that, while the
strength of the signals received during the
night were of far greater intensity than
those received during the day, the “dead
spot” plienomenon varied!

Tor instance, where it had been ini-
possible in the evening to obtain even the
slightest semblance of a signal in a posi-

tion located between two high ridges, _it
was found surprising to receive with fair
strength and extreme clarity signals from
relatively distant stations even at high
noon!

Fun In the City

But when tests were made in the city it
was astounding, the manner in which the
music from a local station would come in.
In going down a street and nearing an
interscction, the music would gradually in-
crease, until the car arrived at the corner,
when the volume would be tremendous.
Often when a machine passed the loop an-
‘tenna, on the right, as is the London man-
ner, the signal would begin to fade, and,
if the machine passed too closely, die out,

(Concluded on page 28) -
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Two Steps of Resistance AF

That Afford Ample Volume for a Speaker

By Herman Berf;ard

Managing Editor; Associate Institute of Radio

ngineers
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A two-stage resistance-coupled audio amplifier that operates a loudspeaker with
about as much volume as the run of two-stage transformer- coupled amplifiers. The
det?ctor stage is shown also, because a high mu tube must be used there. The 1 meg.
resistor in the detector plate circuit, and proper value of the grid leak (see question
mark) usually will stop even the severest cases of motorboating. Note that the same

B plus lead is used for detector and both audio tubes.

The applied voltages differ

greatly, however, due to voltage drop in the resistors and choke coil. The bias is ar-

HE advent of the 30 mu tube has made

it possible for the first time for home
constructors to utilize a two-stage re-
sistance coupled audio frequency ampli-
fier and obtain ample volume to operate
a speaker. Heretofore the required vol-
ume was obtainable only from three stages
because the mu of even the high mu
tubes was about 20 or less. The voltage
gain_in resistance coupled audio ampli-
ﬁcatlon depends on the tube characteris-
tics, there being no other step-up, as contrast-
ed with transformers. While the tube
itself has a gain of 30, the net gain is
about 20, due to the effect of the coupling
resistor.

To construct a two-stage resistance
cpupled audio amplifier and obtain suffi-
cient speaker volume to appease even
those who like extremely loud signals it
is necessary to use a high mu tube as de-
tector. The same voltage source is ap-
plied to the detector plate resistor as to
the other plate resistors and the choke coil.

Should Use High Voltage

It is assumed that a high voltage is
used for the B plus lead, i. e., 135 volts or
more. 1f the audio amplifier is used in
conjunction with an AC B eliminator,
when normally 180 volts may be obtained,
the same rule of a common B plus lead
applies. The voltage drops about 40%
in the case of the first audio tube and
somewhat more in the case of the detec-
tor tube. On the other hand the choke
coil, L, drops only about 10 volts, there-
by giving the final audio tube the high
voltage that it requires for efficient op-
eration.

In the construction of the two-stage
resistance coupled audio amplifier, new
problems arise, as this field has not been
thoroughly explored, due to the prior
non-existence of tubes of sufficiently
high amplification constant to make the
two stages practical for speaker opera-
tion. It will be noted of course that with
an actual gain of 20 per stage there is

ranged for 150 volts at the source.

reason for favorable comparison between
the volume obtainable from the run of
two-stage transformer coupled amplifiers
and the two-stage resistance circuit.
Also, the quality obtainable from the re-
sistance circuit is likely to be better, al-
though audio transformers of the better
makes produce such good quality nowa-
days that many persons cannot notice
the qualitative differences by ear.

The Motorboating Problem

Perhaps the “outstanding problem in
connection with 30 mu tubes is that of
motorboating, a low frequency oscillation
due to the common impedance of the
circuits. Such tubes increase the ten-
dency of the circuit in this direction.

The impedance may be regarded as the
obstruction that’ the resistance offers to
alternating current,

A study of any circuit will show that
the power sources, i. c., the A, B. and G
supplies, are all connected together, the
lowest potential being C minus and the
other steps being A minus, B minus, A
plus and B plus. A diagram of the bat-
teries will show them in that order, and
the common connection is inherent and
inevitable, but of no particular detriment
where the indirect coupling method is
used. But the moment that one resorts
to direct coupling, particularly resistance,
the common impedance is accentuated,
there being not only the power source
to consider, but also the coupilng-isolat-
ing condensers which unite the one stage
to the other while isolating the high volt-
age of the DC on the preceding plate
from the succeeding grid, and also one must
consider the plate and grid loads.

1t will be found that the resistor in the
plate circuit of the detector tube will have
a very great effect on motorboating. The
higher the resistance of this unit, the
greater the proportion of the load resist-
ance to the total or external resistance,
and hence the smaller the likelihood of
motorboating. There exists between the

detector plate resistor and the first audio
grid resistor_a compensating effect, due
to the opposition of phases.

Opposite Rule for Grid

While the rule is the higher the re-
sistor in the plate circuit the smaller the
danger of motorboating, the opposite rule
prevails in respect to the audio grid leak.
The value of the grid leak of the first
audio stage is one that should be ob-
tained experimentally, the objective being
to use as high a value as is consistent
with absence of motorboating. Therefore
resistor values which show up well in
tube tests independent of united circuits
unfortunately do not give much assist-
ance when one tries to make a practical
application of the high mu tube to an
operating audio chain, especially of two
stages, with an an uneven number of
plate circuits (including detector). The
1 meg. resistor in the plate circuit of the
detector tube was found to cure motor-
boating in every instance in which it was
encountered, even- when B eliminators
were used, provided that the succeeding
grid resistor was of a sufficiently low
value, e. g, .25 meg. It may be necessary
to use even a smaller resistor here, de-
spite theoretical objections.

An important consideration in respect
to motorboating is the value of the coup-
ling-isolating condenser. In the tests its
value was .1 mfd. The plate resistors and
the grid leaks in the audio channel are
based upon that value of the condenser.

If anything else than .1 mid. is used
then the grid resistor of the first audio
tube, identified by a question mark in
Fig. 1, may be increased. The heart of
the subject-matter is the stifling effect of
either the leak or the condenser, or both,
on the lower frequencies. If a small
enough condenser is used, then there is
no danger of motorboating, although fre-
quencies below 100 cycles may be cut off
as high as 50%. Low value grid leaks simi-
larly affect lower frequencies.
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The Three-Tube Compact
Malkes Dandy House Set and Handy Portable

Bj Jasper Henry

N

HERE is a three-tube receiver that

can easily out perform many five and
six-tube radio sets. It is the result of
the application of several important re-
finements which, when combm_e_d-, pro-
duce a circuit which is as sensitive and
selective as even present-day needs re-

quire. e o B

To obtain sensitivity n a raghp circuit
it is necessary to reduce to a minimum all
forms of losses, such as absorption, radio
frequency leakage, hand capacity, distri-
buted capacity in the inductance coils, and
to ascertain that the tubes are operated
at their proper charatceristics.

The circuit diagram, Fig. 1, shows that
2 variable primary is used as well as a
tickler coil which is movable in the same
manner. The coil used in the -laboratory
set was the Micro-coupler, which has a
very minute vernier adjustment and ope-
rates so smoothly and finely that one can
tune in stations not otherwise obtainable.
The set tunes so sharply thar to receive
some distance stations it is well to have a
small vernier condenser, Cl, connected
across the tuning condenser.

The Rotary Coils

The proper connections for the Micro-
coupler, type 3C, are join No 3 to the
plate and No. 4 to the B plus detector.
The other variable or primary coil is con-
nected in the antenna circuit, while the
grid circuit is connected to the secondary.

Reference to Fig. 2 shows the compact-
ness of this set, which consists of a re-
generative detector and two stages of au-
dio frequency amplification. The cabinet
was purchased from a radio dealer. It
was the well-known Atwater Kent comi-
pact cabinet. These cabinets are plentiful,
as dealers remove sets from cabinets to
install ‘the sets in consoles.

The tuning of the set is done with one
control, while two other controls are re-
quired to sharpen the tuning and “sen-
sitize” the detector. These are the de-
tector rheostat control and the tickler
feedback coupling coil control.

Rheostat on Detector

The detector tube filament is controlled
with a 20-ohm rheostat while the audio
amplifier tubes are automatically fed with
the proper current by means of Amper-
ites. In conjunction with the fine con-
trol of the detector, the grid return is
connected to a miniature single pole
double throw switch which allows either
positive or zero bias to -be obtained,
so that the set may have a general pur-
pose tube as detector, with positive re-
turn, or a special detector,.like the CX-
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FIG. 2 ;

300, with zero bias (negative filament re-
turn).

The circuit diagram shows just what
has been incorporated into the receiver.

Note that the grid return of the two
audio tubes requires that a C battery be
used. This is to insure good quality of re-
production at all times and to minimize
the drain on the B batteries. All that is
needed for the —O0lA type tube at 40
volts is a 4% volt battery, but for two
112 tubes in the audio channel use 9 volts
bias at 135 plate volts. :

The filament switch turns. the set on
and off, and by virtue of the manner of
the wiring does not affect the ground
connection, which is often disconnected in
other types of receivers. In this way, the
entire circuit is always grounded, a good
plan.

Costs Little

What is particularly interesting about
this receiver, besides its exceptionally-
small size, is its low cost of building and
upkeep. The seemingly expensive part,
the cabinet, was obtained from a well-
known concern for a few dollars.

The panel is of mahogany bakelite, size
1914 x 5% inches, and the baseboard of
bakelite, size 18 x 5 inches. The two jacks
are mounted so that their frames fasten
these items together.

The second jack is a filament control
for the two stages of audio frequency am-
plification, When the phones are being
used the filaments of the audio tubes are
not lit. The moment the reproducer is
plunged into J2, however, all the tubes
are lit.

Due to thle small size of the receiver it
lends itself] very readily to portability,
and with this in mind it has been design-
ed for use with either 3-volt tubes or the
6-volt variety.

The excellence of the tuning inductance
has been augumented with the small vari-
able vernier three-plate condenser which
aids in tuning with such remarkable fine-
ness that one canalmost “split hairs.” How-
ever, nothing is lost from the quality of
the reproduction. None of the harmonics
or overtones accompanying the music is
lost or suppressed due to the elimination
of the side bands of the incoming carrier
wave, for the side bands are not in any
way affected by Cl.

LIST OF PARTS

L1, L2, L3—One Micro-coupler.

S1—One Carter Imp. filament switch.

R4-—One Bretwood variable grid leak.

C3—One Bretwood .00025 mfd. grid con-
denser, bullet type.

R3—One 20-ohm rheostat.

R1, RZ—Two No. 1A Amperites.

J1—One double circuit jack.

JZ—One' o double circuit filament control
jaclk. .

C1—One .0005 mfd. variable condenser.

AF1, AF2—Two audio transformers.

S2—One miniature single pole double
throw switch.

C1—Small  vernier (thres
plates).

One Atwater Kent Cabinet.

Omne Bakelite panel 19%4x515.

One Bakelite sub-panel 18x5.

One vernier dial.

Three sockets.

Seven binding posts.

Is Such Laudation
a Matter of Money?

Lives there a musician of some conse-
quence who never has had his or her
picture taken beside a radio set, pretend-
ing to marvel over the natural quality
of this particular set? Igs there one among
them who has ever heard what the qual-
ity of that set is? If so, has that par-
ticular exception heard any other set?
‘What is the answer to these questions?
If the check is large some persons will
have their pictures taken beside anything

condenser

‘aind pe’}-mit tl.ne advertiser’s copywriter to-
quote” the sitters as his imagination may-

direct.
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The Power Compact
Socket Operation for all B, One A, One C

By Lewis Winner

Technical | Editor; Associate, Institute of Radio
Engineers

LTHOUGH it is possible to employ

the popular 5-volt tubes in ampli-
fier circuits which will bring out the depth
and fullness of signals on both the high
and low frequencies with good volume,
not until you have tried a stage of power
amplification can you realize what real
volume and excellent tonal quality your
receiver is capable of delivering. The
power tube, of course, requires a high
plate voltage not readily obtainable from
dry B battery blocks. However, the
house line can be used to supply this
power as well as the B power for the
other tubes in your set, and at a very
small cost, e. g., approximately equal to
that drawn by a 50 watt lamp. A device
with which 1t is -possible to do the above
is herewith described.

This unit consists of a stage of double
impedance audio frequency amplification,
(chosen because of its flat curve charac-
teristic on the complete audio {requency
range) and a B eliminator capable of de-
fivering 400 volts to the plate of the power
tube used in this audio stage as well as B
voltages for any set using as high as

(Concluded on ‘page 29)

FIG. L.

The circuit diagram of the B eliminator and one-stage power amplifier.

FIGS. 2, 3, 4 AND 5

Four general views of the layout of the eliminator. How the Kroblak resistors are mounted is best seen in the photo in the
upper left-hand corner. How the sockets are placed to avoid the tubes from hitting each other as well as allowing plenty of play
for the insertion of the tubes is shown in the lower left-hand photo. The upper right-hand photo is another view of the resistor

mounting. The lower right-hand photo shows exactly how all the parts are placed.
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FIG, 532
The circuit diagram of the four-tube receiver requested by Frank Merrils.

PLEASE GIVE me the circuit diagram of a
four-tube receiver employing a stage of tuned
radio {requency amplification, a regenerative de-
tector, and two stages of transformer coupled
audio frequency amplification. I wish to use
a single winding tuning inductance in the tuned
stage of RF amplification. I have some two and
three-quarter-inch diameter tubing, two .0005 mfd.
variable condensers and four 1A Amperites.—
Frank Merriis, Atlantic City, N. J.

The circuit diagram of this set is shown in Fig.
532. LI1L2 is the single winding tuning induct-
ance, which consists of sixty-five turns wound on
a piece of the two and three-quarter-inch di-
ameter tubing, which is also four inches long.
Use No. 22 double cotton-covered wire. The tap
is made at the fiftcenth turn from the beginning
of the winding, 1.3 is the primary winding of the
three-circuit tuner, which consist of ten turns
and is also wound on a picce of two and three-
quarter inch diameter tubing. The sccondary LA,
which is also wound on this tubing, is separated
about one quarter inch and consists of forty-five
turns. DBoth these windings are made with No.
22 double cotton-covered wire. The tickler L5
comsists of thirty-five turns, wound on a tubing
which is only one and three-quarter inches in
diameter with No. 26 single silk covered wire.
This winding is placed inside of the secondary
winding L4, near thc ecnd of the winding. The
L0005 mifd. variable condensers, Cl and (2, are
used to shunt the secondaries. R1, R2, R3, and
R4 arc the 1A Amperitcs, which are used to con-
trol the filaments of the RF, detector and two
audic tubes. C4 and C5 are the .0005 mfd. fixed
condensers. S is the filament switch unsed to con-
nect as wcll as disconnect the A battery from
the filament circuit. The plates of the radio and
audio tubes are connected to a common B post,
while the plate of the detector tube is connected
to a separate B post. The voltage applied to
the radio and audio tubes should be approximate-
ly ninety volts, whilc the voltage fed into the
detector plate should be forty-five volts. Should
you find that the RF tube is oscillating beyond
control, disconnect the common AF leads and
run to a separate post, or insert a 2000 ohm
variable resistance in series with this RF lead and
vary the voltage accordingly. The standard
.00025 mfd. fixed condenser and 2 megohm grid
leak is used in the detector grid circuit. The
F posts of both AF transformers are connected
to the minus post of a four and one-half volt
C battery. A single circuit jack is inserted at
the last audio output. This may be supplanted
by a pair of tip jacks or binding posts. When
placing the coils, do not place them very close
to each other. That is, place the RF coil about
four inches away from the tuner and at right
angles to it, Be sure and keep all the plate and
grid wircs away from the panel. The —0lA tubes
should be used throughout.

» *

COULD TIIREE two-to-onc ratio audio frequen-
¢y transformers be used to construct a four-tube
receiver? 1 have these transformers and four
sockets, as well as two 0005 mfd, variable con-
densery ~—Janmes Hanson, Oakland, Calif,

Fho clrenit disgram of n receiver using these
parta is shown in Fig. 533 One of the trans-
ormera i3 used in for reflexing, while the other
two are used in the straight audio stages. The
0005 mifd. variable condensers are used to tune
the, Ncc(mdn'rlcs of radlo frequency transformers,
which comaist of sixty-two turns, wound on two
aud one-half inch diameter tubing, using No. 22
double cottou-covered wire. e primaries of
these RI'T consists of ten turns. Each primary
iy, of course, wound on the same tubing as its
respective  secondary.  Allow  one-quarter  inch
Mruca between the windings. Be sure to label
Ho beginnlng and tl)c end of each winding. The
|”u!m:vnla of the radio and audio frequency am-
pHfiers ns woll aa the detector are controlled by
& twenty-ohm, rheostat, The filuments of both

.

audio tubes are controlled by a one-half-ampere
ballast resistor. R1 is a 2 megohm grid leak. C4
is a .00025 mifd. fixed condenser. (3 is a .0005
mifd, fixed condenser. The plates of the detector
and the RF-AF tubes are each connected to a
separate B post. The plates of both audio tubes
are connected to a common B post. The A sup-
ply is connected or disconnected from the set
with the aid of the filament switch S. The grids
of both tubes are comnected via the secondary
winding of each audio transformer, to the minus
post of a four and ome-half volt C battery. The
plate voltage for the audio tubes is ninety. The
RF-AF plate voltage is sixty-seven and one-half,
while the plate voltage for the detector tube is
forty-five. The —0l1A type tubes should be used
throughout. A single circuit jack is connected at
the last audio output. The parts for this set
may be placed on a baseboard which is twenty-
one inches long and seven inches deep. Place
the RF coils at right angles to each other, the
circumference of one coil being in line with the
center of the other coil. Should the volume be
too great a variable resistance at about 50,000
ohms should be inserted across the secondary
of the audio frequency transformer in the first
stage, AFT1. Should you find that the set has
a tendency to howl, reduce the number of turns
on the primaries of the radic frequency trans-
formers to seven. Also place .0005 mfd. fixed
condensers from the plates of both the RF-AF
and the detector tubes to the minus A post. A
radio frequency choke consisting of about one
hundred and%‘ifty turns of No. 30 enameled wire,
wound on a one-inch diameter tubing, inserted in
series with the G post of AFT3, may also help
to cure the howl.

« =

I HAVE a four-tube receiver using two stages
of radio amplification, a crystal detector and three
stages of resistance coupled audio frequency am-
plification. The volume and quality with this
set on local stations is excellent. However, I
would like to receive some distant stations. The
furthest station I can now pget is KDKA, and
that very low. Would adding a tickler to the
first radio frequency transformer increase my
distance range any? I know that it is possible to
gat DX here, because T have had other sets here,
and employing the same antenna and ground,
obtained wonderful results. The primaries of
my RFT consist of fifteen turns, while the second-
aries consists of fifty turns, each primary and
secondary being wound on a two and three-quar-

ter-inch diameter tubing. I think No. 24 double
silk-covered wire is used. The secondaries_are
shunted by .0005 mid, variable condensers. How
many turns should the tickler contain_ and om
what size tubing should it be wound? I am us-
ing —0lA type tubes.—Henry Meyers, Schenec-
tady, N, Y. T

_The tickler will add to the sensitivity of the
receiver. e tuning will, however, become
more difficult. The winding should consist of
thirty-seven turns wound on a one and three-
quarter-inch diameter tubing using No. 26 single
silk-covered wire. This coil should be inserted
near the end of the secondary winding. It is not
known if you now have a rheostat connected in
the filament circuit of this tube or not. If you
haven’t, better iniert a twenty-ohm type. The
resistance wire post is connected to the minus
F post of the socket, while the arm post is con-
nected to the minus A post. The grid return of
the secondary winding of the RFT in this circuit
is connected to the arm post or the minus A post,
which is the same lead. It is also suggested
that you connect the end of the primary wind-
ing of the second radio frequency transformer,
which is connected to the .plate circuit of the
first tube, to a separate B plus lead, applying
about forty-five volts at the start.

x % %

I BUILT the six-tube receiver shown diagram-
matically on page 13 of the Oct. 16 issue of
Rapro WorLD, on a breadboard and am well-
pleased with it. I would now like to build this set
so that I can fit it into a2 seven-inch high, twen-
ty-four-inch long and eight-inch deep cabinet.
(1)—The filaments were all controlled by a sin-

‘gle rheostat. The rheostat that I used burnt cut.

I have, however, 2 ten and a twenty-ohm rheo-
stat. Could these be used? (2)—In what fila-
ment circuits should they be inserted? (3)—I have
a 112 and a 1A Amperite. Could these be used?
(4)~Where? (5)—Would the selectivity factor of
the receiver be improved any, i I disconnected
the beginning of {the primary winding from the
beginning: of the {secondary winding of the first
radio frequency transformer? (6)—I now have
the coils placed in the regular neutrodyne angle
style on the end plates of the variable condensers,
Is this O. K.? (7)—I would like to insert a pilot
light. Where should it be connected?—Milton
Glickman, Jersey City, N. J.

(1)~—~Yes, (2)—Insert the twenty-ohm rheostat
in series with the negative leg of the filament of
the first radio frequency amplifier. The ten-ohm
rheostat should be inserted in series with the
filaments of the second radio frequency and de-
tector tubes. (3)—Yes. (4)—The 1A Amperite
should be used to control the filament of the first
audio tube, while, the 112 should be used to con-
trol the filament of the two audio tubes con-
nected in parallel. (5)—Yes. (6)—Yes. (7)—
Across the A battery line. The connection in the

.minus A line should be made after the filament

switch connection. .
« = o

I INTEND constructing the three-tube reflex
receiver shown in Fig. 413 in the Radio Univer-
sity columns of the Aug. 21 issue of Rapto WorLp
(1)—Could the “potentiometer be left out? (2)—
‘Where would the grid returns go to, if this is
left out? (3)—Could a’ ten-turn primary and
forty-five turn secondary winding wound on a
three-inch diameter tubing with No. 22 double
cotton-covered wire used instead of the single
winding antenna inductance specified? 4)—1
only have a single circuit jack. Could the double
circuit jacks be omitted? (5) Would I receive
satisfactory results if I used an antenna which
was one hundred feet long, with a lead-in of
twenty-five feet?—Joseph, Rimsky, Pittsburgh,

Q.
(1)—Yes. (2)—To the minus A post. (3)—Yes.
(4)—Yes. The plate and B plus connections are
made directly to the transformer. (5)—Yes.

* % o

DOES_ STATION WCAD, owned and operated
by the St. Lawrence University of Cantoy, N.

use a frequency indicator to keep their frequency
of 1140 kilocycles constant?—Charles Aster, Bos-
ton, Mass.

Yes.

vy

N oo~
S e A OAs~
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?L y, Y
p—OB*2
8+3
FIG. 533

The four-tube reflex circuit diagram requested by James Hanson.
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Photoradio Use In War
Envisaged by Sarmnoff

"Planes With No Person Aboard May Photograph
Enemy Terrain, He Tells the Army
War College

In a recent address before the Army

War College, Lieut. Colonel David Sarn-

. Army, Signal Corps Reserve,

v1ce president and general manager of the

Radio Corporation of America, spoke of

the possible uses of high-speed radio
transmission in military operations,

“The development of high- speed fac-
sxmxle transmission by radio,” he says,
“‘opens new and great possxbxlmes in mili-
tary communicaton.”

Military Tinformation sent in facsimile
will carry its own proof of authenticity
to the receiving department and the high
speed of transmission will solve the prob-
lem of secrecy for military dispatches.

He predicts that before long mechan-
isms will be available w ereby scoutin
planes soaring over the efiemy’s lines wx%
be able to send back to headquarters
maps and photographs of enemy positions
within a few minutes of the time that the
photographs were made. We may see the
day, he says, when a fleet of aircraft,
with no human occupants and loaded with
bombs, may be sent against the enemy’s
lines, with all controlling operations per-
formed by radio, including photography.

Big Possibilities

It may also become possible for the
staff at a milltary base to follow the
progress of an air raid more or less accu-
rately by comparing the photoradio maps
transmitted with photographs previously
taken of the same ground. Thus the prog-
ress of the fleet could be plotted and the
aircraft steered by radio so that bombs
might be dropped when the desired posi-
tion was reached. After their work had

been performed the craft might be steered
to return. But even if driven to their
destruction they might accomplish their
purpose by exploding their charges after
they had been brought to the ground.

Colonel Sarnoff goes on to say:

“As the principles of remote control by
radio already have been determined it is
not impossible to conceive the radio-
controlled tank of the future, without
human pilotage, being driven toward the
enemy’s lines.

“Perhaps it would be too fantastic to
consider the part that might be played
by direct television in the war of the
future, but it is not too early to consider
the direction which laboratory develop-
ment should take in its application to
military uses.

Television Possibility

“It is conceivable that a radio television
transmitter installed in an aeroplane might
be useful in transm1ttmg a direct image
of the enemy’s terrain, thus enabling
greater accuracy in gunfire.

“But here, & is believed, is a2 good point
at which to end this address. For while
the radio art in its present phases has
no more definite limits than the bounds
of imagination, it is an admirable prin-
ciple which commands men to keep their
feet on the ground in discussing a sub}ect
of practical importance. Yet it is the
anomaly of the age we live in that while
men may desire to keep their feet firmly
planted on Mother Earth scientific prog-
ress may whirl the very ground from
under them.”

Yoices of British Actors
to Be Trained for Air

Royal Academy of Dramatic Art Institute Course,
Following Complaints of Listeners

London.

The broadcasting of plays in England
has been hampered greatly because of
the inability of both actors and actresses
properly to gauge the effect of their
voices in the microphone and amplifier.
The British Broadcasting Company has
met with great difficulty in casting radio
plays in such a manner that listeners
could readily distinguish between the
voices of the several members of the cast.

So urgent has become the need for
properly trained actors that Kenneth
Barnes, principal of the Royal Academy
of Dramatic Art, has organized a class
where facts about broadcasting acoustics
will be taught. Mr. Barnes has chosen a
number of his most promising students
for this special training and it is hoped
they will meet the nceds of the radio
drama. To further the interest of the
students in this course, and to encourage
others to familiarize themselves with
broadcasting requirements, the British

Broadcasting Company has offered sub-
stantial prizes for the two students who
become most proficient as radio actors.

It has been found that when actors on
the radio use their voices as they ordin-
arily do on the stage that listeners,
though they have little difficulty in vis-
ualizing the characters, get some unpleas-
ant reactions to those voices. And if the
actors use a natural, normal voice, it has
been learned that it is extremely hard for
listeners to distinguish between them.
Consequently, one of the first things the
training course will consider will be the
proper speaking voice for actors to adopt.

Another thing that has been discovered
concerning the problem of play broadcast-
ing is the fact that listeners are often
completely lost when actors take up their
cues with the same celerity they do in
the theatre. Hence an effort will be made
to get the actors to make a longer pause
than seems necessary in the legitimate
theatre.

——

VOICELESS MAN HE

(Wide World)
A. C. MAHON, who was without a voic
recently fitted with a newly perfected dev
aid of this device, he recently gav

Information o
Restricte

Department’s Radio Stati
Details to Newspapers-

An order issued recently by the Navy,
Department forbids the commandants oi
naval radio stations to give out to thc
press or other publxcnty agencies any in-
formation concerning SOS calls that may
be received from ships at sea.

Hereafter they may notify only tl
owners of the vessels in distress, althougt
commandants may “give to agencies 0
maritime information within ‘their dis:
tricts such information of casualties a
sea which they consider authentic anc

Half of Grow
In New Yo

That the radio is thought highly of by
physicians is demonstrated by the fac',
that more than half of the New York
hospitals in a group of fifty-six non-mu-
nicipal institutions aided by the Unitec);
Hospital Fund are now equipped with ra- )
dio facilities for their patients. !

Individual receiving sets are set up in )
each room and patients are thus enableC|
to tune in on any program that might
suit their fancies for the moment. That
this is a great aid and benefit to the sick
is heartily acknowledged by Minott A.
Osborn, general director of the Fund. Iti

.

-
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iknown as an artificial throat. With the
~short, address from station WSB.

SOS
' By the Navy
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Hamsoams

reliable.” Any one seeking information
about a vessel will be directed by the
Naval stations to the agents or owners of
the ship,

The Navy Department took this meas-
ure because it believed that information
available at one station might be frag-
mentary and incomplete, thereby possibly
resulting in undue alarm to the steamship
company and causing unnecessary anx-
iety and alarm. The companies are very
happy that this step was taken.

- Hospitals
| Have Radios

cnables them to pass their time in a pleas-
ant manner rather than to spend it in
melancholy thoughts about their ills.
Among the twenty-nine hospitals that
have installed equipment are St. Luke’s,
New York Post Graduate, Roosevelt, New
York Orthopedic, Lebanon, New York,
Beth Israel, New York Eye and Ear In-
Hfirmary, Beekman Street, St. Mark’s, Sy-
denham and Park West, the two last-
named having had radio wiring systems
incorporated in their archijtectural de-
31gns.
' Many others are rapidly following suit.

.

Canada Makes a Bid
for Six More Channels

Also Wants Pirating of Its Waves by American S"cations
Stopped by Federal Government—International
Delegates Confer

Canada’s request for an increase in her
allotment of wavelengths and her com-
plaints against continued interference by
American broadcasting stations “pirating”

wavelengths already assigned to Canadian -

broadcasters were the two problems taken
under consideration by a special joint
commission of the United States and
Canada which met at Washington re-
cently.

It is expected that some arrangement
will be made to cover the situation until
the Federal Radio Commission can act.
There is expectation of the establishment
of a radio treaty— between the United
States and Canada unless the Commission
is successiul.

One possible result of the present con-
ference is a continuation of the “gentle-
men’s agreement” entered into several
years ago, but not adhered to by some
American broadcasters. This would afford
the new radio commission the opportunity
of enforcing observance of the agreement.

Seeks End of Interference

Proper control of the situation would
result in -Canadian radio stations broad-
casting without interference and would
enable American radio fans who wish to
tune in on Canadian stations to do so
without interference. It is not merely the
stations located near the Canadian border
that cause trouble. Any powerful station
in the United States could create inter-
ference if it pirated a Canadian wave-
length. Officials declared that the eighty-

two stations in Canada have lived up to
their part of the “gentlemen’s agreement”
and have adhered strictly to the six wave-
lengths allotted them.

Want Six More Channels

There are ninety-five available wave-
lengths in the present broadcasting band.
Canada has six of these. The six wave-
lengths now allocated to Canada, in kilo-
cycles, are 690, 730, 840, 910, 960 and 1,030.
If six more channels were given them, as
is being contemplated, those free for use
in the United States would total eighty-
three.

The reduction of the number of chan-
nels for use in the Jnited States would
increase the difﬁcixlties of the Federal
Radio Commission] As there are 733
broadcasting stations in this country now
and as there are many additional applica-
tions before the Radio Commission the
problem of allocating wavelengths to all
and at the same fime preventing chaos
in the air is a great one.

The American members of the Joint
Commission, which was appointed by re-
quest of Secretary Kellogg, are O. H.
Caldwell, member of the Federal Radio
Commission; W. Vallance, assistant
to the Solicitor of the:-State Department,
and W. D. Terrell, head of the radio
service of the Department of Comimerce.
The two Canadian members are C. P.
Edwards, Director of Radio, and Alex-
ander Johnston, Deputy Minister of Ma-
rine and Fisheries,

Minstrel Reunited With
Friends After 50 Years

Old-Timer’s Broadcast From WGY Heard by Cronies;
Glad to Learn One Another Are Still Alive

A broadcasting program, given over
WGY, Schenectady, was the means of
bringing together a group of persons who
had not seen or heard from one another
for almost fifty years.

William E. (Big Bill) Winney, widely
known old-time minstrel man, recently
broadcast a program of old-fashioned
‘minstrel songs and banjo selections.
Nearly half a century ago, when the
present day vaudeville was known as va-
riety, Mr. Winney, a black-face artist,
reached the heights of his theatrical pop-
ularity. And evidence that his name had
not been forgotten was given him when
his worlk as a member of the Georgia
Minstrels of the General Electric Com-
pany brought a deluge of telephone calls,
telegrams and letters from old-time ad-
mirers and co-actors.

Receivers, Earphones

Plans are being made to equip each
chair in the club and observation cars of
the Louisville & Nashville Roalroad “Pan-
American Flier” with a pair of headphones
for the reception of broadcast concerts,

Mr. Winney, in talking of his experi-
ence, said that he had no sooner com-
pleted his numbers when he received
three telephone calls from persons he had
not heard from in nearly fifty years and
each of whom thought the others dead.

It was about 1880 that Mr. Winney be-
came a black-face trouper. His first les-
sons in black-face singing and banjo
playing were given him by Frank Con-
verse and Horace Weston, famous old-
time banjo players of the negro school in
New York City.

_Some fifteen years ago Mr. Winney de-
cided to leave the ranks of the minstrels
and went into the restaurant business in
Oneonta, N. Y., ad has been engaged in
that business since. His broadcasting
programs will be continued through Sta-
tion

and Speaker on Trains

according to Frank A. D, Andrea, presi-
dent ‘of the Fada Radio Corporation.
Loop-operated receivers will be wutilized.
Tests have demonstrated that good recep-
tion can be obtained from a loop.
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hen his entire larynx was removed, was
known as an artificial throat. With the
short,address from station WSB.

SOS
By the Navy

e
s Forbidden to Give Any
'd All Other Inquirers

reliable.” Any one seeking information
about a vessel will be directed by the
Naval stations to the agents or owners of
the ship,

The Navy Department took this meas-
ure because it believed that information
available at one station might be frag-
mentary and incomplete, thereby possibly
resulting in undue alarm to the steamship
company and causing unnecessary anx-
iety and alarm. The companies are very
happy that this step was taken.

- Hospitals
: Have Radios

L £

enables them to pass their time in a pleas-
ant manner rather than to spend it in
melancholy thoughts about their ills.

Among the twenty-nine hospitals that
have installed equipment are St. Luke’s,
New York Post Graduate, Roosevelt, New
York Orthopedic, Lebanon, New York,
Beth Israel, New York Eye and Ear In-
firmary, Beekman Street, St. Mark’s, Sy-
denham and Park West, the two last-
named having had radio wiring systems
incorporated - in their architectural de-
signs.

Many others are rapidly following suit.

Canada Makes a Bid
for Six More Channels

Also Wants Pirating of Its Waves by American S’.catio‘ns
Stopped by Federal Government—International
Delegates Confer

Canada’s request for an increase in her
allotment of wavelengths and her com-
plaints against continued interference by
American broadcasting stations “pirating”

wavelengths already assigned to Canadian -

broadcasters were the two problems taken
under consideration by a special joint
commission of the United States and
Canada which met at Washington re-
cently.

It is expected that some arrangement
will be made to cover the situation until
the Federal Radio Comunission can act.
There is expectation of the establishment
of a radio treaty—between the United
States and Canada unless the. Commission
is successful.

One possible result of the present con-
ference is a continuation of the “gentle-
men’s agreement” entered into several
years ago, but not adhered to by some
American broadcasters. This would afford
the new radio commission the opportunity
of enforcing observance of the agreement.

Seeks End of Interference

Proper control of the sitnation would
result in Canadian radio stations broad-
casting without interference and would
enable American radio fans who wish to
tune in on Canadian stations to do so
without interference. It is not merely the
stations located near the Canadian border
that cause trouble. Any powerful station
in the United States could create inter-
ference if it pirated a Canadian wave-
length. Officials declared that the eighty-

two stations in Canada have lived up to
their part of the “gentlemen’s agreement”
and have adhered strictly to the six wave-
lengths allotted them.

Want Six More Channels

There are ninety-five available wave-
lengths in the present broadcasting band.
Canada has six of these. The six wave-
lengths now allocated to Canada, in kilo-
cycles, are 690, 730, 840, 910, 960 and 1,030.
If six more channels were given them, as
is being contemplated, those free for use
in the United States would total eighty-
three.

The reduction of the number of chan-
nels for use in the United States would
increase the difficuities of the Federal
Radio Commission, As there are 733
broadcasting stations in this country now
and as there are many additional applica-
tions before the Radio Commission the
problem of allocating wavelengths to all
and at the same time preventing chaos
in the air is a great one,

The American members of the Joint
Commission, which was appointed by re-
quest of Secretary Kellogg, are O. H.
Caldwell, member of the Federal Radio
Commission; W. R. Vallance, assistant
to the Solicitor of the State Department,
and W. D. Terrell, head of the radio

- service of the Department of Comierce.

The two Canadian members are C. P.
Edwards, Director of Radio, and Alex-
ander Johnston, Deputy Minister of Ma-
rine and Fisheries.

Minstrel Reunited With
Friends After 50 Years

Old-Timer’s Broadcast From WGY Heard by Cronies;
Glad to Learn One Another Are Still Alive

A broadcasting program, given over
WGY, Schenectady, was the means of
bringing together a group of persons who
had not seen or heard from one another
for almost fifty years.

William E. (Big Bill) Winney, widely
known old-time minstrel man, recently
broadcast a program of old-fashioned
minstrel songs and banjo selections.
Nearly half a century ago, when the
present day vaudeville was known as va-
riety, Mr. Winney, a black-face artist,
reached the heights of his theatrical pop-
ularity. And evidence that his name had
not been forgotten was given him when
his work as a member of the Georgia
Minstrels of the General Electric Com-
pany brought a deluge of telephone calls,
telegrams and letters from old-time ad-
mirers and co-actors.

Receivers, Earphones

Plans are being made to equip each
chair in the club and observation cars of
the Louisville & Nashville Roalroad “Pan-
American Flier” with a pair of headphones
for the reception of broadcast concerts,

Mr. Winney, in talking of his experi-
ence, said that he had no sooner com-
pleted his numbers when he received
three telephone calls from persons he had
not heard from in nearly fifty years and
each of whom thought the others dead.

It was about 1880 that Mr. Winney be-
came a black-face trouper. His first les-
sons in black-face singing and banjo
playing were given him by Frank Con-
verse and Horace Weston, famous old-
time banjo players of the negro school in
New York City.

_Some fifteen years ago Mr. Winney de-
cided to leave the ranks of the minstrels
and went into the restaurant business in
Orneonta, N. Y, ad has_been engaged in
that business since. His broadcasting
programs will be continued through Sta-
tion WGY.

and Speaker on Trains

according to Frank A. D. Andrea, presi-
dent ‘of the Fada Radio Corporation.
Loop-operated receivers will be utilized.
T:ests have demonstrated that good recep-
tion can be obtained from a loop.
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A THOUGHT FOR THE WEEK

W ITH a scratch of the pen, President

Collidge made the new radio regula-
tions a pari of our Federal law siructure.
Fine—but don’t expect the impossible. First
must come order out of chaos; then decided
improvement; and finally, an approximation
of perfect air control.

SIXTH YEAR

The First and Only National Radio Weekly

Radlo World’s Slogan: “A radlo set for avery heme.”

TELEPHONES: BRYANT 0558, 0559
PUBLISHID EVERY WEDNESDAY
{Dated Saturday of same week)
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HENNESSY RADIO PUBLICATION CORPORATION
145 WEST 45th S8TREET, NEW YORK, N, Y.
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FRED 8. CLARK, Secretary and Manager
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EDITOR, Rotand Burke Hennessy
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ART DIRECTOR, J, Gerard Sheedy

CONTRIBUTING EDITORS:
4. E. Anderson and James H. Carrol}

SUBSCRIPTION RATES

Fitteen cents a copy. $6.00 2 year. $3.00 for six
menths.  $1.50 for thres months. Add 3$1.00 a year
extra for forelgn postage. <Cansda, 50 cents.

Recelpt by new subscribers of the first copy of RADIO
WORLD mailed to them efter sending in their order fs
automatic acknowledgment of their subscription order.
Changes of address should be recelved at this office two
woeke before date of publication. Always give sld address:
algo state whether subscription is new or a ronewal.

ADVERTISING RATES
General Advertlsing

1 Page, 7347x11” 462 Unes $300.00
Page, T%'x5%" 231 lines 150.00
Page, 81 "D. C, 231 lines 150.00
Page, 4% D, C. 115 lines.. 75.00

1 Column, 2% "x11” 154 lines 100.00
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Per Agate Ldne . 75
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HELPFUL HINTS
In soldering, use Lux flux, because it
assures clean contact.

To erect an antenna on a tree, it is best
to cut off all the limbs so as to prevent
absorption of the radio waves. Of course,
the best procedure would be to start at
the top, so as to insure getting to.the
higher vantage point in case the neigh-
bors complain.

By reversing the tickler coil winding
and at the same time incorporating a har-
monic suppressor in the antenna circuit,
one can rest assured that he will receive
but one station at a time, even if it be
the only one at all times. The slogan of
radio fans should be “One at a time fel-
lows, that’s all we want, when we do want
‘em.”

Weather: Slightly
warmer followed by
colder and warmer.

“Intelligensia Dementia”

L3 % L3 % %
5-Star Complete Final

THE RADIO TABLOID

Vol. Small, No. Less

Price—What Have You?

NOTED SCIENTIST DISCOVERS
UNIQUE WAVE PHASE SHIFTER

Dr. Phumf Makes Startling Discovery When Delving Into the
Mysteries of the Effects of Dielectric Hysteresis Upon
Ozonized lonic Rarefied Atmosphere

Working in a sausage balloon nearly
four miles aloft, 20 yards abaft a snow
cloud, Dr. Titus Aloysius Phumf, with his

trusted laboratory technician, Henry McQ.
Feitlebaum, chief of applied radio techni-
cal mechanics, was able to prove, after
many weary months of toil, that the rare-
fied upper atmosphere contained the me-
dium of the propagation of high fre-
quency sinusoidal currents and that by
means of his special wave analyzer he
was able to change heterodyning carrier
waves Into inaudible frequencies of vari-
ous colors.

Never before has a scientist carried on
his work with such zeal and effort as has
Dr. Phumif, The most surprising result
of his researches has led to the statement
that the hypothetical ether has a dielectric
hysteresis value of 14.7-in. This is really
astounding in the light of the investiga-
tions of Beermugs and Heinfinch, who
conducted what appears to be a most
plausible method of attack and who found
the value to lie in the neighborhood of
14.657-in. Such a discrepancy has never

been tolerated in scientific circles and a
commission to investigate Dr. Phumf’s
illuminating work has been appointed, but
not yet disappointed.

Mr. Feitlebaum, upon the instigation of
the learned Doctor, gave the details ot
the special wave analyzer its modus
operandi and its medulla obbligato. In
short, it consisted of a super-charged
thermo-galvanic electrometer using as a
conductive substance the rare metal Nu-
phonium in which a non-hygroscopic
turmoline crystal of pure quartz was sub-
limated. By employing an intense magne-
tic field of 3,600 gausses per square milli-
meter, it was possible to diversify every
single oscillation in carrier waves of 30.-
000 meters to those which consisted of
but one one-hundredth of a meter in
length and with the proper heterodyning
frequency obtain the colors of the spec-
trum in such varying hues as have never
before been achieved.

It is predicted that the art of television
may be greatly enhanced by this seeming
miraculous discovery.

Point of Optimism
" In Pread Disease

A strange disease is reported as spread-
ing among the thousands of radio clerks
working in the downtown radio section of
New York City. The victim’s hair stands
erect, like the quills of a porcupine, de-
spite the restraining effects of hair glue,
and sparks shoot forth from the body,
making the patient resemble a Fourth of
July pinwheel. The afflicted one is also
luminous in the dark. Professor Dimple-
noodle, of Wuff University, attributes it
to brainstrain, combined with the heavy
labor of selling, the body also becoming
saturated with electrical particles and radio
waves due to the constant handling of
radio parts. Savants from all over the
world are rushing to New York to study
and combat this strange disease. The en-
tire Institute of Radio Engineers has been
mobolized. The store proprietors are in-
stalling rest rooms for the clerks and
quarters for nurses. In fact, it has just
been made known that these humanitarian
owners have been preparing club rooms
and billiard rooms with attached gymna-
siums and libraries for their clerks. This
is being done in preparation for the strenu-
ous summer season which brings a terrific
strain to bear on the employees.

DX VS LOCALS

He: What's the matter with that of
set?

She: Tm sure I don’t know.

He: Well, that was what I should have
expected.

She: Well, if you know your onions,
bake this lemon pie!

G. M. G. C. New Fad
Invented by OOF

Station OOF of the Good-Morning
Glory Club of Hoboken, N. H., has in-
augurated a new fad for the over-zealous
white collar man who would sleep after
his alarm clock has been thrown out of
the window. By taxing the members—
and by the way, their methods have not
been disclosed~-it is reported $23.75 was
collected. The wavelength is 492 meters,
0.2 meter from EAF.

To become a member of the G. M. G. C
H. to obtain all the benefits, it is necessary
only to send your dues, express prepaid.
And what are the dues?

Only this: All your old shoes, alarm
clocks and stray cats in your neighbor-
hood. You are guaranteed to be awaken-
ed in the morning by the strains of
“Arouse mit you, station QOF!” .

Competition Is Stiff;

New Rivals Arrive
A rumor from Wall Street says that a
prominent auto manufacturer is to enter
the radio business with a line of tin re-
ceivers, which, naturally, will be totally
shielded. In retaliation, a prominent radio
manufacturer who makes the largest sets
in the business says that he will turn them
out with wheels and an engine in front,
thus making a real portable auto set. A
foremost independent tube maker, noted
for the brilliance of his tubes, in other
words, the bright emission, promises to
enter the automotive headlight field.
. Special automatic filament heater ad-
Juls)tors will be incorporated within each
tube.

== o
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Complete List of
Stations

Corrected up to March 23, 1927

Station Location Owner Meters

KBMH—Detrcit, Mich,, Braun’s Music House..352.7
KDGR—San Antonio, Tex., Radio Engineers 240

KDKA—East Pittsburgh, Pa.,, Weatingh

ouse E. 309.1
KDLR—Devils_Lake, N. D., Radio Elec. Co. 231
KDYIL—Salt Lake Cny, Utah, I Bds

Cor
KELW—Burbank Calif,,
KEX—Portland, Ore, Western Broadca
KFAB—Lincoln, Neb., Neb. Buick Auto Ca.
KFAD—Phocmx. Ariz.,, Elec. Equip. .
KFAF—San Jose, Cal, A. E. Fowler...........217.3
KFAU—Boige, Idaho, Indep. Sch, Dist. of Boise 280.2
KFBB—Havre, Mont., A, Buttrey & Co. 275
KFBC—~San Diego, (':al., W.
KFBK—Sacramento, Calif., Kmball Upson .
KFBL—Everett, Wash., Teese Bros224
KFBS—Trinidad, Cal., School District No. 28
FB Wyo St. Matthews Cathedral 3748
oenix, Ariz., "Nielson Radio Supply Co. 23
KFDD—Boise, Idaho, St. Michael Cathedral ﬂS.l
KFDM—Beaumont, Tex., Mag‘uoha Petroleum
KFDX—Shreve t, Ia., First aptlst ur
KFDY-Broolqgg;, S. D, S. D. State College.299.8
KFDZ—Minneapolis, M _H., 0. Iverscrn..... 231
KFEC—Portland, Ore., & Frank . 25
KFEL~—Denver, Colo,, E. P. O’Fallon, Inc.
KFEQ—St. Joseph, Mo., Scroggin & Co.
KFEY—Kellog, Idaho, Bunker Hill & Sullivan 233
KFFP—Moberl , Mo., First Baptist Church.....242
KFH—Wxtclnta Kans.,, Hotel Lassen....... 267.7

HA—Gunnison, Colo., Western State College 252
KFHL—O kaloosa, Ia., Penn College...sesen ... 240
KFGN—Aueta, N. J., Haraldson & Tbmgstead 222

KFI—Los Angeles, Cal, £arl C, Anthony, Inc. 467
KFIF—PortIand © re., "Benson Poly, Inst........247.8
KFI0—S North Central High

'pokano, ‘Wash,,
S o 2.
KFI Yakmn. ‘Wash., First Methodxst C'hurch 256
KFII 1J)ux:umu, Alaska, Alaska Elec, .Li &
KFIZ—Fond Du Lac., Wisc., Fond Du Lac Com-
monwealth Reporter..... seveesvesaas 3
KFJB—Marshalltown, la, Marshall Electric Co. 243
KF.::F—OkIahoma City, Okla. Nat’l. Radio Mfg%(”
KFJI—Aitona, Ore., E, E. Ma lh. 245.8
M—Grand Forks, N. D., Univ. of N, D... 278
KFJR—Portla.ud Ore., A. C. Dixon
Dodge, Ia‘. Tunwall Radio Co....... 246
KFJZ—Fort Wort W. E. Branch..... 254.1

KFKA—Greeley, Colo., Cola State Teachers Col. 273
KFKB—Milford, Kans. Dr.
KFKU-—Lawmnce, Kans.
KFK.XTMHastings,

J. R. Brinkley.....434.5

Umv. of Kans......... 25
w E. &

Neb.

KFLR.

KFLU—San

KFLV—Rockford, 1., Swedish Evan, Church...229
Galvelton, Tex., Geo. Roy Clough....... 240
—Sioux City, Ix‘, Morningside College.. 261
FMX—Northfield ., Carlton College.... 336.9
doah, Ia.. Henry Field Seed Co. 461.3
KFOA~Seattle, Wash., Rhodes Dept. Stcvre.....454.3
urlingame, Cal., O. B., Inc....
KFQD—Anchorage, Alaska, Anchor. Radio Club. 300
KFCI)N—Long Beach Calif., Nlchols & Warimer,

KFOR—~David Cit Neb T're Electnc Co... 2%
KFOT_Wichita, Kana., College Hill Radio Club 251
KFOX—QOmaha, Neb., !I‘echnlca 1 H, S, A8
KFOY~St. Paul an Beacon Radio Scrvme 252
KFPL—Dublin, Tex., €. C. Baxter....c......... 252
KFPM—Greenville, Tex.. New Fun:uture Co..... 242
KFPR—Los Angeles, Calif., L. A. County For.

Dep
KFPW-—Cartervxlle Mo, St. J'ohna Methodist
krpy-Eisrel Churet b, Symons T Co. 272,
—Spokane, As! mons nvestment 6
KFQA—St. Lou{s, Mo, The Principa.............
KFQB—Fort Worth, Tex., Scarchhgbt Publishing

KFQD—Anchorage,  Alaska, At
Club ...

A]aska.

KFQP—Iowa City. Ta. G
KFQU—Holy Cxty. Cal,

KFQW—North B Wash :
llgl;g%(:ge:lt]ttle‘,»dWaé:, A, M.  Hubbard.

ollyw L, Taft Products Co.

KFRB—Beeville, Tex., Hall Bro{he:s y

cenee 225
M.... 24
enito Tcx.s, San Benito Radio Club 236

M.
—Albu uerquc. M., Univ, of N.

IS

Anchomge Radio
. 300

F. Kmenm. 2157

KFRC—San Francisco, Calif., Don Lee, "Ine .267.7

gsRll)J—-go}urBEm. M(':o i ch%:ens Rgolleg& 499.7

—San Diego, Ca irfan dio 245.8
FSG—Los Ange’es, éahf Echo Park

Ass
KFUL——Ga]vcaton Tex,
KFUM-—Colorado Springs,
KFUO—S d

ol,

B g
‘Colo.. W D. Cor
ke o}.‘_.t Concordia GSernmarycy
1 zaxmmou h
K;‘UR—%M Take c]‘n ; Utah, T L Shermon, 5.2
.. L. L. Sherman.......... 25

KFUT—Salt Lake City, Utah, Univ. of Utah
KFUU—Oakland, Calif,, Colburn Radio Lab..
%]I::x[é—gﬁn 1}"’edro Calif., C. & W.

—5t. Louis, Mo., Bcnson Bdestg, Co 239.9
KFVG—Independence, Kans., First M. E. Chlt-}:-ch 236.1
KFVI—Houston, Tex., Hea(iquartcra Troop S6th

alvary q

KFVN—Fairmont, Minn. ¢ & Bigi

KFVR~Denver, Moonlight R:gc%y T 244
cau, Mo., Cape Girardean

263
.220.4
J. McW hinnie.208

Krvs_B.Cape (';15,,,,!
attery Stat:
KFV Y—Albu:::m:rq:e.on

224
. RdloS l CoZSO
MiyaRadio Supply.

KFWB—Hollywood,

K C——SanLgl;ma;gmo Cahfmc‘il. E. Wall., %%9
KFWF s,_Mo., St

KFWH—Eureka, Callf IW‘?“‘]?’IOE‘::tth(.:.C.?t.?T.ZaZ

™ Station Location Owner Meters
KFWI--S, Sauth Francisco, Cal.,, Oakland En
SEEE? _ apocoognaeoacnoboaanaooagges er 2499
KFWM*Oakland Cale Oakland Educa. Soc ..325
KFWO—Avalon, Cal., Lawrence o

KFWU—Pineville, J..a. Lowsiana  Colleg
KFWV—Portland, Ore. , KFWV Bdcst. btudxos 212.6
KFXB—Big Bear Lake, Calif., B. C. Heller.....352.7
KFXD—Logan, Utah, Service Radlo Company.. 205.4
KFXF—chnvcr Col.,, Pikes Peak Broadcasting .
KFXH—EI Paso, Tex., “Biedsoe Radxo Co... . 242
KFXJ—Near Edgewater, Col., R G. Howell,... 215.7
KFXR—Ok]ahoma City, Okla,, Classen Film
Fiushing Co,  .eeeeese .............2142
KFXY—Flag Staﬂr ‘Ariz., M. N, Costigan...,..205.4
KFYF—Oxnard, Cal.. Carl’s Radio Den........ 214.2
KFYJ—Portable, Tex., Houston Chronicle Pub-
lishing mpan ceesenoeas 238

KFYR—Bismark, N, Hoskms Meycr. Inc... 248
KGAR—Tucson, Ariz., Tucson Citizen.. .. 243.8
KGBS—Tucson, Ariz,, A, C. Dailey...... .22
KGBU—Ketchikan, Alaska, Alaska Radio and

Service Company .... cevesiicrsnes 2289
KGBX—St. Joseph, Mo., Forster Hall Conrvrnnn347.8
KGBY—Shelby, Neb,, Dunning & Taddikon.... 202.6
KGBZ—York, Neb., Federal Live Stock Remedy

COMPADNY  ciueenivrsearosssnasensesssrosesns 3331
KGCA—Decorah, Ia., C, W. Greenle............ 280.2
KGCB—Wayne, Neb., Wayne Hospital. ceend34.5
KGCG—Newark, Ark. ., Moore Motor Co. 0o y
KGCH—Wayne, Neb.,, Wayne Hospital..
KGCI—San Antonio, Tex‘, leerto Radio Sales” 2399
KGCL—Seattle, Wash,, is Wasmer....... 0na 238
KGCM—San Antomc Tex., R. B, Bridge.e.oo. s
KGCN—Concordia, Kans., Concordia Bdcstg Co..
KGCR-—Brookmgs S. D., Cutlers Broadcastmg

Serv
KGCU—Mandan, N D‘, Mandan Radlo "Assn.
KGCX—Vida, Mont., First State Bank
KGDA—Deil Rapids, S. D.,, Home Auto
KGDE—Barrette, Minn., Jaren Drug Co..
KGDJ—Cresco, Ia., K. Rothert......, 405,
KGDI—Seattle, Wash,, N. W. Radio Service Co..416.4
KGDJ—Cresco, Ia., R.” Rathert.. .202.6
KGDM-—Stockton, Calif.,, V. G. Kopmg‘ & C F.
IR ogoooooagacoooo 208Q000000agnE0C000000 PV
KGDO—Dallas Tex, C. H. & Henry ‘Garrett.... 285
KGDP—Boy Scouts Pueblo, Colo.,, Boy Scouts..260
KGDW—Humboldt, Neb., F. J. Ristee.eeeieo.. . 241,
KGDY—Oldham, S, D., L. A. Loesch,............210
KGDZ——Decorah Ta.,, New Norwegmn Luther

Coll. . 431
KGEF—Los Angeles, Cal Trxmty Meth Ch‘.. 516.9
KGEH—Eugene, Ore., Eugene Bdcst. Statxon..‘2361
KGEK—Yuma, Colo., Beehler Elec. Equip. 252
KGEL—Jamestown, N. D, E. W, Ellison...-‘...ZZS
KGEN—EI Centro Cal‘, E. R. Irey & F. M.

Bow
KGEO—Grand Island Nebr, R D Chamber-
KGER—Long Beach Cal .....

'C. "M Dob, ns eeas.00.3259
KGECi—Central Cxty, Neb Central Radxo Elec.

KGEU—Lower Lake, Cal L. W. ement‘.”
KGEW-—Fort Morgan, Colo‘, City of Morgan
KGEY—Denver, Colo.,, J. W. Deitz.c.ccavue...o.
KGFG—Oklahoma City, Okla., Full Gospel Ch... 384
KGFH—La Crescenta, Cal., Frederick Robinson 2188
KGFI—Fort Stockton, Tex‘, M. L. Eaves........ 2204
KGFJ—Los Angeles, Cal, Bon S. McGlashan.. 340.7
KGFK—Hallbock Minn,, Kittson Co. County

KGFL—Tnmdad Co]o‘, Tnmdad B’rdca<’tmg C(L
KGFM—Yuba Clty.. Calit., G. W, Johnson......
KCFP—Mitchell, S. D, Mitchell Broadcast Co
KG0O—Oakland, Cal.,, General Electric Co.....
KGRC—San Antomo, Tex., Gene Roth & Co..
KGRS—Amarillo, Tex, Gish Radio Service....
KGTT—San Francisco, Cal., Glad Tidings Tmple

& Bible InSti.....recs.ecesss
KGU—Honolulu, T. .,

Marion A, Mulrony.... 20

KGW—Portland. Ore., Orhgoman Pub. Co...... 491.5
KGY—Lacey, Wash., arting College.‘.‘... 277.6
KHJ—Tos Angeles, Cal., Times Mirror . 405.2

KHQ—Spokane, Wash,, Louis Wasmer.....
KICK—Anita, Ia., Atlantic Auto Coiennnnn
KJBCS—San Francisco, Cal.,, J. Brunton & Sons
.................. \220.4
KJR-~Seattle, Wash., Northwcet Radxo Serv. Co 384.4
KKP—Seattle, Wash City of Seattle......o...... 60
KLDS—Independence, Mo., Reorganized Church

13945
.272.6

of Jesus Chrlst... 440,
KLIT—Portland, Ore, L. 380
KIS—Oaklan ., Warner Brothers... 250

nd' Tribune Publishing 508.2
KLZ—Denver, Co] Reynolds Radio Co..........384.4
KMA—Skenandoah, Ta., May_Seed & Nursery.. 461.3
KMED—Medford, Ore., . Virgin..ooooo... 250
KMIC—Tng!ewood Cahf J. R. Fouch..

KMJ—Fresno, Cal, The Frcsno Bee.....
KMMJ—Clay Center, Neb. . M. Johnson Co 2289
KMO—Kokomo, Wash., K MO InCec.ivivneinennns 9.9
KMOX—St. Louis, Mo.. Voice of St. Louis. ... %0
KMTR—Hollywood, Calif., KMTR Radlo Cm"p 370.2
KNRC—Santa Monica, Cahf C. B. Juneau...... 238
KNX—Los Angeles, Cal., Los Angeles Express. 3369
KOA—Denver, Col,, General Electric Co.........
KOAC—Corvallis, Ore. Orcgcm Agriculture Col. 2802

KOB—Stnte College, N. M., New Mexico College
Agriculture ..i...ooi..... cvveiaee. 3486
KOCH—Omaha Neb.. Omaha Central S
KOCW-—Chickashia, Okla., Okla. College for
WOMeEN ittt iiiie iy aaenaaaaaas

KOIL—Council Bluffs, Ia Mona Motor Co.
KOIN—Portland, Ore., KOIN Inc......
KO L0~Duramzo, Colo., G. K. Hunter.... .
KOMO—Seattle, Wash,, Tlsher Blend Station..

305 9
KOWW—Walla Walla, Wash 00re ..., 285
KPCB—Scattle, Wash., Pacific Co'xct Biscuit Co..521
KPO—San Franclsoo 'Cal., Hale Bros., Inc.... 4283
KPJM—Prescott,
KPPC—Pasad;na,
KPRC—Huusmn Tex., Houst
KPSN—Pasadena Sta.r News,

Arlz, Wllhum Radio Service 215
Cal,, Pasadena Presbyterian

Pasadena, .
KQW—San Jose, Cal., First Baptist Church.... 3331

KQV—Pittsburgh, Pa., Doubleday Hill Electric
pany .

.| KYW—Chicago,

Station Location Meters
KRAC—Shreveport, La,, Caddo Radlo Cl b..... 220
KRLD—Dallas, Tex., Dallas Kadio Labs., lnc...357.1
KRLO—Los Angeles, Calif., Freedman nd....

KROW—Portland, Ore., Oregon Bdest, Co....
KROX—Seattle, Wash N. D. Brown..... .
KRSC—Seattle, Wash., Radio Sates Corp..

KRE—Berkeley, Cal.. Berkeley Daily Gazette.... 256
Kansas State Agri-

KSAC—Manhattan, Kanas.,
cultural College
KSBA—Shreveport, La.,
KSCJ—Sioux City, Ia., Sxoux Clty Journal.
KSD—St. Louis, Mo., Pulitzer Publishing Co. 5451
KSEl—Pocatetlo, ldaho., hdKl Bdscrg. Lo. 2007
KSL—Salt Lake City, Utah, Radio Service Corp. 299.8
KSMR—Santa Maria, Cal., Santa Maria Valley
KSO—Ciarinda, la., A. A. Berry bced Co. 408
KSOO—Sioux Falls, S. D., Sioux Falls Broad-
casting Assn. .. ..360
KTAB—Qakland, Callf Ass.
KTAP—San Amomo, Tex., . §
KTBl—Los Angeles, Calif.; Bible Institute
KI1BR—Fortlana, Ore., M. E Brown....eeveae.
KTHS—Hot bprmgs, Ark., New Arlington Hotel
KTNT—Muscatwne, la., Norman Baker.
KTUE—Houston, Tex., Uhalt Electric
KTW—Seattle, Wash,, First Presbyteria
KUJ—Seattle, Wash,, Puget Sound Bdsct, C
KUOA—Fayetteville, Ark,, University of Ark.
KUOM—Missoula, Mont,, University of Mont
KUSD—Vermillion, S. D.. University of S
KUT—Austin, Tex., University of Tex
KVI—Tacoma, Wash., Puget Sound Bdcst.
KVOO—Bristow, Okla.., SW Sales Corp..
KVOS—3Seattle, Wash,, L. Jackson..
KWBS—Portland, Ore Schaeffcr Mig Co.
KWCR—Cedar Raplds, la.,, H, F. Parr.... .
KWG—Stockton, Cal., Portab]c Wircless Tele-
graph CO. ciivevnsescienciies £00000000C000q
KWKC—Kansas City, Mo, Wllacu Duncan
Studios  eeiecisenneis
KWKH—Shreveport, La., The' A K.
Ilron Works and Supply Co............. 3133
KWSC—Pullman, Wesh,, State College of Wash, 348.6
KWTC~Santa And, Cal, Dr. ]J. W. Hancock..263
KWUC—Lemars, Ia., Western Union College.. 252
KWWb—Brownsvllle, Tex., Chambers of Com,. 278
KYA—San Francisco, Cal.,, Pacific Bdcst. Corp..399.8
L., Weuti.nghouse E. & M, Co. 5354

Bdcstrs
B. Bridge.

KXL—Portland, Ore,, KXL Bdcstg..cceeeraarnins
KZKZ—Mam]a, P I Electric Supply

KZM—Oakl ., Freston D. Allen
KZRG—Mamla, I", Far Eastern Radio, 5
NAA—Arlington, Va U, 8. Navy.ooieeeieeene. 435

WAAD—Cincinnati, O., Ohio Mechamcal Inst... 258

WAAF—Chicago, ill., Daily Drovers 1]cvumal . 476
W. —Newark, ., Isaiah R. Ne 263
WAAT—Jersey City, N. J., F. B. Bremer,.......235
WAAW—(Omaha, Neb., Omaha Grain Exchange. 384.4
WABB—Harrisburg, Pa.. Harrisburg Radio 204

WAgC——Rlchmond Hill, N. Y., Atlantic Bdcst. 86
........ ceeaven3l
WABF—PnngIeboro, Pa, \Iarkle Bdcst. Corp..410.7
WABI—Bangor, Me., First Universalist Church 240
WABO—Rochester, N, Hickson Elec, Co
WABQ—Philadelphia, Pa., Keyston Bdcst. Co.. 2607
WABR~Toledo, O., Scott High School...s......
WABW—Wooster, 0., The College of WoosterZﬁ
WABX—Mount Clemens, Mich. . B, Joy.... 246
WABY—Philadelphia, Pa., J. Magaldl. JRooooooqe
WABZ—New Orleans, La‘, Co]xs Place Baptxst
Church ......ovieel,
WADC—Akron, O., Allen T.
WAFD-Detroit, Mich., A. B. Parfet Co..
WAGM—Royal Oak, chh R. L. Miller,........2254
WAGS—Somerville, Mana s Wdlow Garages, Inc. 250
WAIT—Tauton, Mass,, A. H. Waite &
WAIU—Co]umbus. 0., American Ins. Union.... 2939
WALK—Bethayres, Pa.; (portable) A, A, Walker 285
WAMD—Minneapolis, inn,, Radisson Radio
Corp., & S. E. -Hubbard............ L. 243.8

WAOK—Ozone Park, N. Y., A. H. ‘Andreason.247.8
A]id,aAlabama Polytechnic Insg 461.3
88.,

WAPI—Auburn,
WARC~Medford

rch - coog

WARS—Brooklyn, N. Y., Amateu.r Radio Spec-
WASH—Grand Rapids, Mich., Baxter Launder-
Coeaners . 256
WATT—Portable First Dist.,
WBAA—W. Lafayette, Ind., Purdue, Univ...
WBAK—Harrisburg, Pa. Pa. State Police W25
WBAL—Baltimore, Md., Consol. Gas & Power Co 245.8
WBAO—Decatur, Ill, James Miliken Univ.......270.1
WBAP—Fort Worth, Tex., Carter Pub., Inc... 475.9
WBAW—Nashville, Tenn., Waldrun Drug Co.. 236
WBAX—Wilkes-Barre, Pa., J. H. Stenger, Jr. 2%
WBBC—Brooklyn, N. Y., Bkiyn. B'dsctg. Co..267.7
WBBL—Richmond, Va., Grace Covenant Pres.

Church .o ciiiciiiiiiiiininaiecanas veees. 2289

BBM—Chicago, 1'11.. Atlasrs Investmcnt... oo 226
WBBP—Petoskf’ M\ch Petosky High School 238
WBBR—Rossville, ?., Peoples Pulpit Assn 416.4
WBBW-Norfolk, Va, Ruffner Junior, H. S.....222
WBBY—Charlcston. S. C., Wash, Light Infantry 268
WBBZ—Portable, Ill., [ Carrell 215
WBCN—Chicago, Ill Foster & McDonnell......
WBES—Takoma Park, Md., Bliss Elec. Sch....22
WBET—Boston, Mass., Boston Transcript Co...384.4
WBKN-—Brooklyn, N. Y., A. Faske.......... 291;

American Radio

WBMS—Union_City, N. J., G. J. Schowerer....223
WBNY—New York, Y., Baruchrome Corp.. 322.4
WBOQ_Richmond Hill, N.'Y., A. H. Grebe &

Company, Ino. . 6
WBgC——BArmmgham, Ala‘, ermmgham Bdcstg. 7
WBRE-Wilkes-Barre, Fa., Balti, Radio Exech..231
WBRL—Tilton, N. H., Booth Radio Labs. 420

WBSO—\Vel]esley Hxlls Mass., Babson’s. ..242
WBRS—Bklyn, N, Y., Univ. Radio Mfg. Co... 3%4
WBT—Charlotte, N. C., C. Chamber of Com.. 273
WBZ—Springfield, Mas:

Westinghouse E. & M




WCRW—Chicago, Ill, C. R. ite...
WCSH—Portland, Mc, H, R. Rines.......,
W@O—Sprmgﬁeld, 0., Wittonberg College
WCWI Mllwaukee. WlS, Radiocast Corp.
Ind., C. w.
WCWS—Portable, Conn., C. Wm. Selen
WDAD & WLAC—Nashville, Tenn., Dad’s Auto
Access., Inc,, & Life & Casualty Ins. Co. 226

WDAE—~Tampa, Fla.,, Tam Daily Times.... 273
AF—Kansas . Mo, amo City Star. .3656
WDAG—Amarillo, Tex., 11 ........... 263
WDAH—E! Pa ex.,_Trini Methodxst CJL 267.7
WDAY—Fargo,uﬁ. D., uipment . 260.
WDBE—Atlanta, Ga,, Gilham Electric Co,....... 270
WDB.J—Roanoke, Va., Richardson, Wayland

Elec. Corp.
WDIBK—Cleveland O.. " WDBK "Bdcst. Station 00227
WDBO-—Winter Park, Fia., Rolitns Colloge, .., 240
WDBZ—Kingston, N, Y., Kingston Radio Club.233
WDSEL—W(e:Lmington, Del Wilmington Elec.

G, (Bhh  oo0aoaooooa0c00g0a0000900a03A000000000
W'DGY—aneapohs, Minn., Dr. G. W, Young.. 263
WDOD—Chattanooga, Tezm Chattanooga Radio

(@5 1199 nonooaosnoonooo00acoogonecaoqaoanps 256
W'DRC—New Haven, Conn., Doolittle Radlo -
WDWF—Cranston, R, 1. D W, Flint, Inc..... 4409
‘WD —Newark, N. J, Radio  Industries

scola, 1L, James L. Bush 28
EAF—N. Y. City, Natlonal Bd'g Co, of Am.. 491.5
WEAI_Tthaca, N. V., Cornell University........ 254
WEAM—North  Plainfield, N. T

North Plainfield tiivcveviriiiniieiirairene
WEAN—Providence, R. I, The Shepard Courronn
WEAO—Columbas, 0., Ohio State Umvermty
Wmageveland, , Willard Storage Batbery
WEAU—Sloux Clty Ia., Davidson Bros.
WEBC—Superior, Wisc,, W, C. Bridges....
WEBG—Harnsburgh "1, Tate Radte Co

. 367
23.9

EBH~Chicago, water Beach Hotcl 3702
WEBJ—New ork, N Y Thxrd Ave. R. R. C
WEBL—Portable, R, C At
WEBR—Buffalo, N, Y H. H. Howell..

WEBW—Beloit, Wlec., Beloit College
WEBZ—Savannah, Ga., Savannah Radio Corp..
WEDC-Chicago, I, Emil Denemark Bdcstg
“SFGEM  onooaggoonoogagonosonansanasneeoneanagnon
WEEI—Boston, Mass,, Edison Electric IIL Co.. 3486
WEHS—Evanston A, T, Becker............ 1.8
WEMGC—OBlerdcn rings, Mich., Emanuel Miss, -
.................................... 6
WENR—Chxcago, 1., A.ll American Radio Corp. 266
WEPS—Cloucester, Mass, Matheson Radio Co. 295

WEW-_St, Louis, Mo., St. Louis University.... 360
WFAA—Dall:ls, Tex.,” Dallas News & Dalias
................................ 5.9
WFAM—St. Cloud, Minn, Times Pubhahmg Co. 273
%AV—K lxlxl,l N’E:l_b, linirvenxtg & Neb...... 275
BC—Knoxville, Tenn., First st
WFBE—Cinc,, O\ Garheld Prace Homn, Coureh 20,
w;gJG:CAlﬁm:ﬂ . ﬁlzvn. l; GJall)lle Couerninenn 278
ollegeville, t. U
WFBL—Syracuse, N,Y Onond:gg,s C;:vers:tyZSﬁ
WFBM—Baltimore, Md ' Sth Inf. Nat. Guard....254
WFBR—Galesburg, IIl, Knox College............. 254

WFBZ—Galesburg, I, Knox College.....
WFCI—Pawtucket, R. L, Frank Crook, Tnc.
WFDF—Flint, Mich., Frank D, allain.............
WFHH—Clearwater, Fla., Ft. Harrison Hotel..
WFFII—WPhxla . Pa., d
W '—Hopkinsvil c, Xy., The Acme Mills, Inc. 3569
WFKB—Chicago, s F. K. Bridgman !
WFKD—Phuadefpma, Pa., Foulkard Radio Fa. |
gineering Co. voviiiiiiiiiiiiiiiaeiieiiiinain. ., 249.
L—Brooklyn, N. Y., Flatbush Radio Labs..329.5
WGAL—Lancaster, Pa., IA
WGBBE and Conﬁtructlcﬁ‘Cﬁ...é.a ..............
reeport, TMAN. . vaiaa, 243.8
WGBC—Memphis, Tenn,, First Baptist Church.Z8

234
355.4
Strawbridge & Clothier...... 394.5

WGBI—Scranton, Pa., Seranton Bdestg. Inc.....252
WGBS—Astoria, L. L, Y. Gimbel Bros...... 3156
WGBU—Fulford-by-the-Sea, .+ Florida Cities

Finance Company .u.veeeueiesesenenee.nn. 4

WGBX—Oreno, Mame, Univ. of Mame .......... 234.2
WGCP—Newark,
Gm—C‘hlcaga,

on . 3156

earwatcr Fla, Ft Hamsorn Hcrtel 266

WGL—-New York City, Internatl Bdcst. Corp...442.4

9 WlBH—New

W.H. Dunwoody
278

WHBW—JP'hxladelphxa, Pa., D. R. KeKienzle
WHFC—Chicago, 1ll., Triangle Bdecstrs.......
WHK—Cleveland, O., Radno Air bervn:e Corp.. 2726

WHN—New York, N , Geo. Schubel .. 3612

WHO—Des Momeu, In, Bankcrs Life Co...... 526

WHOG—Huntington, Ind., Huntington Bdcstrs.
As80ciation _ ciiiieiiiiisiiieieieriieiiaaia,

WHT—Deerfield, Ill., Radiophone Brest. Corp.. 3998
WIAD—-Ph\lachphna, Pa, Howard R. Miller....

WIAS—Burlingt Ia,, Home Elec.....
WIBA~Madison, isc., Strand Theatre., .1
WIBG—Elkins Purk Pa., St. Panl’a Protcutant

Episcopal Church ..v.eiiieviornisereaienes

ch
edford, Mﬁsa, Elite Radio Stores 209.7

WIBI—Flushing, L, I., F. B. Zittel, Jr. 218.8
WIBJ—Portable, Ili., C. L. (’:am .............. 215.7
WIBM—Portable, 1., Maine........... .. 2157
WIBO-—Chicago, Iii., WIBO Bdcstrs Inc....... 226

WIBR—Weirton, W. Va., Thurman A Owings 246
WIBS—Elizabeth, N. J., Thos. F. Hunter...... 202.6
WIBU-—Poynette, Wlsc., The Electric Farm....
WIBW—Logansport, D Dil
WIBX—Utica, N. Y., W
WIBZ—Montgomery, Ala.,
WICG—Brldgeport Conn., Bndgept Bdsctg Sta.. 285
WIL—St. Louis, Mo., St. Louis St .258
WIOD—Mlaml, Fla.,, Carl G. TFisher Co.
WIP—Philadelphia, Pa., Gimbel Bros.. g
WJAD—Waco, Tex., Jackson's Radio Engmeer-
I§ Laboratories

WJAF—Coemdale. Mich., J. S. Fernberg Radio o
WJIAG—Noriolk, Neb., Norfolk Daily
WJAK—Kokomo Ind., Kokomo Tribune..
WIAM—Cedar Raplds Ia, D. M,
WJAR—Providence, li. L, T

WJAX—-J’acksonnlle, Fla., City of Jacksonville 336.9

WJéY—Clevela.n 3 (flave land dio Bdest.
ST3th _00000000000000300000608000000506020000000040

WJAZ—C Mount Prospect, L, Zenith Radio

WJBA—JoHet ., D. H. Lentz
WJIBB--St. Pctmburc, Fls., Finanda ourn:
WJIBC—La Salle, Il Hummer PRurniture Co
WJIBI—Red Bank, % J» R 8 Johnson..
WJBK—Ypsxlantl Mich. F. Goodwin. ca

WJIBL~—Decatur, I, VV'm ‘Gushard Dry Goods
WJIBO—New Orleans, La., V. Jenson..
WJIBR—Omro, Wisc., Omro Drug Stores
WJIBT—Chicago, IlL, John S. Boyd -
WJIBU—Lewisbur; Pa Bucknell University.. 211
WIBW—New Or eans, La., C. Carlson, Jr.... 270.
WJIBY—Gasden, Ala.,, Elec, Construction Co..... 270.
G. Palmer..... 419.3

WJIBZ—Chicago Heights, IIl., R.
Loyal Order of Moose.. 370.

nc.,

WJIJID—Mooschart, Iil,
WJR-WCX—Pontiac, Mich., Station WIR, I
& Detroit Fress P
WJIUG—New York City
WIY—New York, &

WKBH—La Crosse, Wisc.,, Callaway Mus
WKBG—Portable, Il., C. L. Carrell..
WKBI—Chicago, Ill., F. L. Schoenwo
WKBJ—St. Petersburg, Gospel Tab

N,

Fla

B

Inc.

WKBL—Monroc, M
WKBM—Newburgh, Y., J. Joncs..
WKBN—Youngstown, Q., Radio Elcc Serv. ..360
WKBO-—Jersey City, N J., Jersey Obaerver...472.2
WKBP—Battle Creck, Mich,, Enguirer & News 265

BS—Galesburg, 1, P. BOMeruioronan 361.2
WEBT_New Orleans, 1s., Flrst Baptist Church..252
WKBU—New Castle, Pr.,, H. K. Armstrong.....238
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Station Locatio Oumer Meters | Station Location Owner Meters Station Location Owmer Metora
WCAD—Canton, N- Y St, Lawrence University 263 | WGM—Jeanette; Pa., Verne & Elton Spencer. 269 WKBV—Brookvﬂle, Ind.,, Enox Battery & Elec-
WCAE~Pittsburgh, Pa.. Kaufman & Baer Co... 4613 | WGN—Chicago, IIL, Chxcago Tribune...cesenens B &, ao00000000000009080080009000980a00 2361

WCAH—Columbus,” Ohio, Entrckin Eleo. Co... 265.2 | wGMU—Portable, N, Y., A. H. Grebe & Co... WKBY—Danvﬂle, Pa, (Portable) F 5

—Umversny Place, Neb., Neb. Wesleyan WGR—Buffalo, N, Y, Federal Tel, & Tel. Cor.. 319 WKBW—Buffalo, N. ¥. Churchill Evan. Assn... s

Unive  coveiiieiiiiionieiieie iy GST—Atlanta, Ga. School of Tech...a.. 20 | WKBZ—Ludington, Mich.,, K. L. Ashbacker.. 2563
WCAL—Northﬁeld Minn., St. Olaf College. WGY—Sch G. B Co... .. 3795 | WKDR—Kenosha, Wisc., E. A. DatO........c... 28.3
WCAM—Cam. N. J.. City of Camden...,. WHA—Madison, Wlsc, Uhniversity of Wisc....+ 535.4 | WKJC—Lancaster, Pa,, Kirk Johnson & Co. ..258.5
WCAO—Balnmore, Md., Monumental Radio LD, WHAD—Milwaukes, Wisc.,, Marquette Univ.... 275 | WKRC—Cincinnati, O., Kodel Radio Corp....... 4223
JEYR,  npponnnsononng0anannnnnona0opno0naooanooon 275 WHAM—Rochester, N. y", Stromberg-Carlson WKY—Oklahoma City, Okla,, R. C, Hull & N.
WCAR—San Antonio, Tex., S. Radio Corp (®a000gagagpoonngancocganaanao S. RiIChards .e.eceseressesscsacnsssrsaesans 5
WCAT—Rapid City, S. D., School of Mines...... 240 WHAP—New York, N. Y., W. H. Taylor Finance WLAL—Tulsa, Okla, First Christian Church.. 250
WCAU—Phﬂadelphlﬂ Pa., Universal Bdomr ‘Co. 28 COTPOTAtION 10 ovuecassuaneseamaonesassscascsnnas 3 WLAP—Louisville, Ky, W. V. Jordan....., 25
WCAX—Burlington, Vt., Univ. ot Vt. ngs WHAR—AtIarmc City, N. J., F. D. Cooks Sons 275. WLB—aneapohs, MmJ:L, University of Min- -
WCAZ—Carthage, Ili, Cartha e College - 265, WHAS—Louisville, Ky., Courier Journal & | DESOLA  wesnresuerinessrusserssirsnssnnsses
WCBA—Allentogwn, a., V\gl Heimbaei 254 Louisville e"I‘i!:r.\ ........................ 399.8 WLBC—Munme, Ind., D. A. Burton.. . 223.7
WCBD—Zion, Ill, Wllber "Glenn Voliva.. . 344.6 | WHAZ—Troy, N. Y., Renlsehwf Poly technio Tnst. 379.5 WLBE—Bklyn, N. Y., J. H. Fruitman, ..230.6
WCBE—New OrIeans La., Uhalt Radio Co. . 263 | wWHB—_Kansas C!th . Sween School Co... 365.6 | WLBF—Kansas City, Mo., E. L. Dellard.. 2111
WCBH—Oxford, MlSS-, University of WHBA—QIil City, C. C ﬂ’e‘r .......... . 250 { WLBH—Farmingdale, N. Y., J. J Lormbardl .230
WCBM—Baltimore, Md., Hotel Chateau WHBC~—Canton, O., Rev. E. P Graham _ ......254 | WLBI—East Weonona, I, 'A. .296.9
WCBR—Portable, R. I, C. H. Messter. WHBD—Bclldonulne, 0., Chamber of Com..... 222.1 | WLBJ—Cleveland, O., H. Grossman s
WCBS—Providence, R. 1., (portable), H. L. WHBF—Rock Island, IlL, Beardsley SBO' Co.... 22 | WLBL—Stevens Pomt Wisc,, Wisc. Depart-
Dewing & C. H. Messter.......oeoeieunannnns WHBL—Portable, Ninth District, C. Carrell.215.7 ment Of MATKetS.eeuesvsesessonsesnsonsnss 27
WCCO—Anoka, Minn., Washburn Crosby Co..... WHBM—Portable, Ninth Distrdct, C. L. Carrell 215.7 | WLBM-—Boston, Mass., Browmng Drake Co.
CFL—Chica JIL, Chicago Fed. of Labor.. 4915 WHBN—-St. Peterlburz, Fla., First Avenue M. WLBN—Portable, W. E. Hiler,........,
WCFT—Tullahoma, ‘Tenn., nghzs Pyth. Home.252 E. CBUICH «reeueenssemesnnsessernssnnesnnses 28 | WLBO—Galesburg, I, F. A. Trébbe.
W(X'-U—Lakewood N‘J G. %‘a .......... 350.6 WHBP—Johnston, Pa, Johnston Auto Co........ 256 | WLBP—Ashland, O., R. A, Fox...
WCLO—Ca is. C- E. hitmore, 231 | WHBQ—Memphis, Tenn,, St. Johns M. E. Ch. 233 | WLBQ—Atwood, I, E. D. Trout,.......
WCISv—Jollet Ill CLé ................... WHBS—Rock Island, Ill, Beardsley Spec. Co...22L1 | WLBR—Belvidere, IIL, Alford Radio Co.

. WCMA—Culver, Ind, Culver Mx.lltary Academy 2585 WHBU—Anderson, Ind Riviera Theatre.. ...218.8 | WLBT—Crown Pmnt Ind., H, Wendell..........
WCOA-—Pensacola, F!la, City of Pensacola WHBW—Philadelphia, Pn D. R. Kienzle WLBV—Mansﬁeld , J. F. Weimer & D. A.
WCOC—Columbus, Miss., Crystal Oil Co....... WHBY—West D¢ Pers, Wisc, St. Norberts 363 onnpaoonaaooaoagagaogonoansagg
WCOM—Manchester, N. H., 172nd Field Art COllERE  vurevenrsseeersnnriarsacrosersassssas 9.9 [ WLBW—Oil City, Pa., Petroleum Tell
WCOT—Olneyville, R. 1., Jacob, Conn.. WHDI—Mlnneapoln Minn., WLBX~-Long Island City . Brah;

y
WLBY~—Iron Mountain, lch., Aimone Elec....249.9
WLBZ—Dover-Foxcroft, Me., T. L. Guernsey..29%
WLCI—Ithaca, N. Y., f.utheran Assn, of Itham 266
WLIB—Elgin, I, Liberty Weekly, Inc.. . 3028
WLIT—Philadeiphia, Lit Brother
WLS—Crete, IIL, cars "Roebuck

W’LSL-YCranston. R 1, The Lincoln Studios, .4409
WLTS—S-cmca'éb] Ui, Lane " Technical " High zss
WLW—Hamsm'x; 6., The 'C'r'éél'é; ‘Radio Cor. 4223
WLWL—N. i>au1m Fathers,..eerisenns 4
WMAC——Caz:nona ., C. B. Meredith.. ! v5

WM.A.FEDartmoutﬁ, Masa. Round Hills Rafho o

WMAK. —Lockport N. Y., Nortoa Laboratories 266
WMAL—W ashington, D, C., M. A, Leese Optical
Co.

293.!
WMAN—Columbus, O., Haskett Radis Station 278
WMAQ—Chicago, Il., Chicage Daily News. 447.5
WMAY—St. ]’.oms, Mao., Kings Highway Preb.248

CHUTCH  ceiictniisietsorioseoosasicressssssrnanses
WMAZ—Maco Ga., Mercer Umversxty
WMBA—R. Is (portable), L. J. Beebe...........

WMBB—Chimgo, Iil., American Bond & Mort-

Co. In
WMBD—ISeona
Radio Lab. v.iiieviiiviasciensnnerinsiacennnnns
WMBE~St, Paul, Minn.,, Dr. C.
WMBF—Miami Beach, £l

Corp
WMBG—Rmhmond Va., Havens & Mart

WMBH—Chicago, Ill, (portablc) E. D. Aber

WMBI—Chicago, Ill., Moody Bible Inst..
WMBJ—Monessen, Pa.,, W, Roy McSha
WMBK—Hamilton, 0., J. C. Slade...

WMBQ—Bklyn, N. Y., P. J. Gollhof 210
WMBR—Tampa, Fla, Premier Elec. 230
WMBS—Harrisburg, Pa., Mack’s Battery ce 360
WMBU—Plttsburg Pa, P. J. Miller......... 238.1
WMBW—YoungIstown 0., Youngstown Bdcstg D
WMBY—Bloommgton, I, R. A. Isaacs....,... 21,1

WMC—Memphis, Tenn Commercial Pub.  Co...499.7
WMCA—Hoboken, N. J., Greel: Square Hetsl 0.7
WMPC—Lapeer, Mich,, st Me{: 2
WMRJ—Jam:{,.lcat N. Y

,
WMVM—Newark, N. J., E. J. Malone, Jr.
WNAB—Boston, Mass., Shepard Stores.
WNAC—Boston, Mass, Shepard Steres.
WNAD—Normand icla, Univ. k]
- WNAL-—Omaha, Neb Omaha Central H.
WNAT—Phlladelphla, Pa, Lenm Brothers & no
WNAX—Yankton, S. D. dlo Apg
WNBA~—Forest Park, ﬁ ......
WNBF—Union Statxon, Endlcott N Y Hatht-
ood Radio C

WNBH—New Bedford,

Hotel
WNBJ—Knoxv
WNBK—LeRoy, N. Y., H C. Barton Electric 354
WNBI—Peru, I, . M. Romanouski 357
WNBL—Bloomington, I, H. R. Storm. 495

WNBO—Washington, Pa., J. B. Spriggs.

AMMET.  tiveerusaeirstiaecarasataasasaatacans WNBQ—Rochester, N. Y., G. P. Brown.. 4076

nKAI—Mxlwaukec, WNBRI\?Merr}(phls, Tenn., }I;opixl;i)r I}(ad.\o Shop. :?slg
WNJ—Newar! o J. ubinsky.......e...

WKAQ;%;Q {g“» P. R., Radio Corporation of WNOX—Knoxville, Tenn,, Peoples Tel. & Tel. Co.2/6.7

WKAR—East Lansing, Mich., Michigan State WN“I 'YRg_‘g‘e';e“b“’{rg;kN' Ig:' V“{'.' Mbegsgzl“e‘r;e“'&:m

WKAVCOlLl:ge A NchLaconRad 285.8 Plants and Structures ...... (RIS PITRVRIRN 526

Club_ conia, v aven, 1a 10224 WOQAL~San Antonio, Tex., Son. Equip. Co.. ..394.5

wﬁgB_‘?l SAI('irow gattﬁry Co %g WOﬁ]:STcLawrenceburg, Tenn., Vaughan Con. 03564
Toliet anders Brothers. | o Mousic L

9 WﬁBC—Bnrmx’ngham. Ala.,, H. L. A]::zlxsley 2227% wgﬂ)‘?’__ﬁzﬁ? II\\I]eva “;god]me&’&fﬁthc World. 254206
WKBE-—Webster, Mass., K. & B. Electric .1 T Y Longnere Enpc.  Const.

VB et i, N B Wattor, - s | WOBBomeacre, I Longsere o Coni”

WOC—Davenport, Ia.,, Palmer School of Chiro...483.6
WOCB—Orlando Bdost. Co., Orlando, Fla. .293.7
WOCL—Jamestown, N. Y., "A. B. Newton..

WODA—Paterson, N. J., O'Dea Temple of Music.

WOI—Ames, Ia., Iowa State College............ 270
WOléo—Homewood ., Neutrowmmd Radio Mfgf.21
WOKO—Peeksteill, N, V.. H.'E. Smith.".
WOL—Ames, Ia., Ia. State College......

WOO—Philadelphia, Pa., J. Wanamaker. 508
WOO. rand Rapids, Mich: , Grand Radio Co.. 241 8

(Concluded o page 21)
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MR. SECRETARY -

(Harris & Ewing)

SAM PICKARD, chief of the Radio
Service of the Department of Agriculture,
who has been named as acting secretary
of the radio commission. Pickard con-
ducted the first air course given from any
school, at tre Kansas Agricultural College.

WATCH B BATTERIES

Run-down B “batteries are a common
cause of broad tuning in many sets.

Diners Glum;
Can’t Tune in
Alma Mater

Failure Leads Copeland to De-
nounce New Radio Law As
Granting Monopoly on
Land Wire Link-Up

On the ninetieth anniversary of the
founding of the University of Michigan,
celebrated recently by 200 members of the
University of Michigan Club of New
York at a dinner at the Aldine Cldb, Uni-
ted States Senator Royal S. Copeland de-
nounced the new radio law as prohibiting
stations” from ownmg their own wire
link-ups with other cities.

One of the features of the elaborate
- dinner program was to have been the
tuning in on a radio program broadcast
from Ann Arbor, Michigan, in which
President Cook Little of .the University
spoke.

Couldn’t Be Done!

However, atmospheric conditions were
such as to make it impossible to receive
these radio waves in New York, This cir-
cumstance, the source of great disappoint-
ment to the alumni assembled at the din-
ner, caused Senator Copeland to comment
on the reason for their failure to hear
President Little’s address.

“This legislation was passed,” he said,
“because the American Telephone and
Telegraph Company does not want any
competition in the telegraph business.

Tolls Denounced

“If radio stations want to have wire
connections with other cities they must
pay tolls to this company.

“If radio stations were allowed to own
their own wire connections, this would
mean a substantial loss of revenue to this
telegraph company. On one occasion
alone the tolls on messages sent over the
telegraph companies’ wires from one
broadcast’ng station to another have
amounted to $90,000.”

States and Canada.

CUTS INTERFERENCE

(Hayden)

AN ELECTRIC heating pad, toaster etc.
may cause interference in a radio set, par-
ticularly if socket power is used for re-

ceiver. A new plug device has provision
for connecting in a 1 mfd. condenser which
helps remedy the trouble.

WABC Wlll Test
Heaviside Layer

Preparations for a series of tests expected
to determine the exact height of the “radio
roof,” or Heaviside surface, thought to
exist about 100 miles above the earth, are
being made by :ngineers at WABC, Rich-
mond Hill, L{ This ionized region is
held responsxble for fading and for the
mysterious action of short waves when
they hop, skip and jump around the earth.

The Heaviside surface is thought by
scientists to be a regxon of rarefied air
which acts like a mirror, reflecting the
Hertzian waves to the earth so that the
radio signals are heard in certain locali-
ties but not in others. For example, short
waves radiated from Richmond Hill may
not be heard in New York, but they may
register with good intensity in California
because they strike the “radio roof” and
are reflected back to earth at that point.

The regular broadcast program of

- WABC will be used for the tests, obser~

vations of which will be made by ap-
pointed listeners throughout the United
The station will em-
ploy the regular wave length for the
experiments and the call 2ZXE will be
used. Simultaneously, according to T.
Osterman, one of the engineers at the
station, short wave station 2ZV, also at
Richmond Hill, will broadcast on 20, 40,
60 and 75 meters.

(Concluded from page 20)
Stact)t&n R LoéatwnM U Owne
—RKansas City, o, ty Sch 1 ........ 278
WOR—Newark, y{ Ba:llbyer ecr oé?z
WORD—Batavxa, 1L, Peoples Pulpit Assn.
WOS—Jeﬂ'erson Clty. Mo., State Marketing

Ind.,, Main Automobile
2

upply O,
WPAB—Norfolk, Va., Radio Corp of Va.
WPAK—Agri, Colleg'e, N. D,
WPAP—Cliffside, N, J.,
WPCC—Chicago, Ill.,

fonal Church

. Y., Cuncourse Radio Corp..273

WPDQ—Buffalo, N Y H. L T rp‘ 203.
WPEP—Waugegan, Ill, M. Mayer.......... ..
WPG—Alantic City, N. J., Municipality of At-
lantic Cnty

WPRC—-Harnsburg Pa.,

Radio Co.
WPSC—State College, Pa P State College.
WPSW—P,}Fli\delphla, Pa, Phil.” Sch. of Wire o

WQAA—Parkensburg, Pa,, H. A, Beale, Jr..... 220
WQAE——Sprmgﬁeld Vt., Moore Radio Nows Sta.246
QAM—Miami, Fla. - Flectrical Equipment Co..285.8
8AN—Scranton, Pa,, Scranton Times........ 250

AO—-Chﬂ'sxdc, N. J., Calvary Baptist Church
‘WPAP, used when Palisade Amuse-
mmt Park program is on)i..e.......... 361.2
QJ—Chlca 0, Ill, Calumet Co. . 447.3
WRAB—Yellow Sprmgs, o., Antioch College ..263
WRAF—Laporte, Ind., Radio Club, Inc..,....... 224
WRAH—Providence, R. L., Stanley N Read....235
WRAK—Escanoba, chh Economy Light Co.. 256

WRAM-—Galesburg

"Lombard  Coll
Ws—ﬂRudmg, mbary ollege

h "Avenue Radle & Electric o

WRAX—Gloucester City, N. J., Fexon’s Garags..268

List of Stations

Station Location OQwner Meters
WRC—Washington, D, C., Nat. Bdest. Co. of Am.463.5
WRCO—Raleigh, N. C, Wayne Radio Co...,. 252
WREC—Wh(tehaven, Tenn.,, Wootens Radio &
Elec. Co. 254
WREQ—Lansing, Mich.,, Reo Motor Car Co
WRES—Wollaston, Mass, H. L. Sawyer...... 300
WRHF—Washmgton D. C., Washington Radio
Hospital FURA  soeoneerecnsesssenssoneses
WRHM— inneapolis, Minn, Rosedale Hospital 252
WRK——-(IEIamxlton, O.. Doron Brothers Electrlc
WRM—Urbarna, Ill., Univ. of IIL..
WR(!;/IOU—Motor Yacht “MU-17, A H. Grebe &
WRNY—gytesvxlle, N.

WRR—Dallas, Tex., City of Dallas..
WRRS—Racine, Wisc,, Racine Radio
WRSC—Chelsea, Mass.,, The Radio Shop.
WRST—Bay_ Shore, N. Y., Radiotel Manufac

ing Co., Inc.
‘WRVA-—Richmond, Va
WSAI—Cmmnnatl,

. 2187

Larus & Bro. Co., Inc. 256
Playing Card Co....325.9

WSAJ—Grove City, i’a, Gnove City College....229
WSAN—Allentown, Pa., Allentown Pub. Call
30 @0y B000000000608000 00000050000 0000800 80
WSAR—Fall River, Mass.,, Doughty & Welch
IWER, (@  ooogoooc0080nr00000000006060009000000 322
WSAV—Houston, Tex,, Clifford W. Vick.. 247.8
WSAX—Chicago, 1I1, Zenith Radio Corporatlon 268
‘WSAZ—Pomeroy, O Chas, Electric Shop ...... 244

WSB—Atlanta, Ga., Atlanta Journal Co..
WSBC—Chicago, Ill., World Battery Co..

WSBF—St. Louls, Mo,, Stix Baer and Fulier.... 273
WSBT—South Bend, Incl South Bend Tribune..315.6
WSDA—N. Y.

C., chenth Day Adventist Ch,
WSEA—Va, Beach, Va,, Va. %cach Bdest. Co
WSIX—Springfield, Tenn., Tire and Vulc. Co..

. 263
516 9

WRBC—Valparaiao, Im‘f Immanuel Lutheran
Church  (.voiviiiieniian. 0000000E0050000000

WSKC—CBay City, Mich., World’s Star Kmttmg B
1

Cetveseteriraey fesesresaresesesrerarasas

Station Location Owm. Meters
WSM—Nashvxllc, Tenn., National Llfc & Acci-
dent IMSUTANCE €0, nusyveerssesssrsrerees

WS}V[B—New Orleans, La.,
WSMH—Owosso. Mich. Shattuck'h'fus‘;c' House240
WSMK—Dayton, 0., S. K. Radio_Corp..
WSOE—Milwaukee, Wisc,, School of Enginoer-
ing of Milwaukee u....oeoveresoscsenssns 246
WSOM~Woodhaven, N. Y., Union Course Club..288.3
‘WSRO—Hamilton H, W, Fahlander ........ 2
WSSH—Boston, Mass, Tremont Temple Bap-
o nstCChulic 260.7
—Iowa City, Towa, State University of Ia. 483.6
WSVS—Buffalo, N, Y., Seneca Vocational Sch, 218.8
WSWS—Batavia, Ill, traus & Co....... 275.
WSYR—Symcuse, N. Y., Clive B, Meredith..
éD—Qumcy, 7L, I’ Stock Medicine Brost.
..................................... 236
WTAG—W‘orcester ass,, Worcester Telegram 545.1
WTAL~Toledo, O., Toledo Radio & Electric Co. 252
WI&M—C]eveland O., Willard Storage Battery
WlAQ—Osseo, Wlsc SVanGordan ......
WTAR—Norfolk, Va., Reliance Electric Co.
WTAW—College Statlon, Tex,, Agricultural &
Mechanical College Of TEXAI eveeneeresns
WTAX—Streator, Il illiams Hardware Co.
WTAZ—Lambertville, T homas ], Mc_

, Fernberg Radio Co..
Insurance

Travelers

%‘%ﬁ:ﬁ’?k‘y“’ i

idland, N. J., Technical R
WWAE—Chxcago, o, L. J. Crowleay fo
WWJ—Detroit, Mlch, Evening News Associa-

tion (Detrolt News) ..................... 2.,
WWNC—Ashevill N. C.,, Asheville Bat, Co Inc254
WWPR—Detroit, ich., Detrmt Police Dept ..300
WWL—New Orleans, La., Loyola University,. 27%
WWRL—~Woodside, N. Y., W, H. Rouman.......25.
WWVA—Wheeling, W. Va., Jc Stroebel.
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the microphone. If the trouble arose at
the other end of the “line” the engineers

It Is Hard to Tell
Where Blasting Arises will soon catch it and remove the defect.
This trouble was common in the early

If your radio receiver emits that type days
of distortion which has been called blast- )
ing do not jump at the conclusion that
your own set is at fault. The trouble may
be at the other end of the “line.” Recently
an expert noticed very disagreeable blast-
ing on a certain high note of a soprano.
There was no reason for seriously sus-
pecting the receiver, yet there was no
immediate way of testing the set to deter-
niine whether it was to blame. It could
have been tuned in on some other station,

Polymet Condensers

Stand Up!"

Years of ex-
tensive re-
search have en-
abled Polymet
to produce these
condensers of high-
est quality. Guar-
anteed high voltage
breakdown test. Un-
varying quality of
performance in thou-
sands of sets and power
units, has established
Polymet as the parts
standard of the industry.

Program Judgment

Needs a Good Set

When critics are telling their impres-
sions of certain broadcasting events, par-
ticularly in connection with new stations,
they never fail to say something about
thé modulation. Sometimes it is excellent,
sometinmes mediocre, sometimes very bad.

Filter “’fitf for Cf‘akgtod a“ld had such a station heen broadcasting a | Some of these critics listen in with an
Type SpeaE S TG = vocal selection of like tonal range at the | old type of receiver incorporating so-
POLYMET MANFACTURING tinie, but there was none. Inquiry the | called audio transformers mld tin  horn

CORP. next day among the fans who had listened | loud speaker. Just fancy these hombres

5991. Broadway New York City

POLYMET PRODUCTS

telling the world about the modulation!
Some of the critics do not even know
what the term modulation means and the
cannot distinguish between volumes dif-
fering by ten transmission units if the
two tones differ slightly in pitch or time.

TYaxepy D

RADIO WORLD'S

NINE-IN-LINE RECEIVER

Use the famous parts originally specified for com-
plote success in building this set.

I Yaxley Filament Switeh ...............

I Yaxley 3-L Fllament Resistance. o
I Yaxley 801 ¥Filament Resistance......... .15
I Yaxley Cable Connector Plug, complets.. 3.50
2 Yaxley 6-ohm Rheostats, each .3
5 Yaxley Pup Jfacks, each..

in on the same vocal selection elicited the
fzct that they also noticed the blasting.
It is not reasonable to assume that all the
receivers were causing blasting on the
" . s same note. Evidently the fault lay with
Fixed Condensers the broadcasting station. Perhaps the
and Resistances trouble lay in the line connecting the sta-

S o TR tion with the studio of origin. Some de-

G 2By L S fect may have developed in the line which
AEROVOX Tipodl ; the engineers had not had time to remedy.
Or again, the trouble may have arisen in
the studio of origin itself, in some reson-
ance effect due to a faulty placement of

THE MICRO-COUPLER
The Only Tuning Coil With Ball-

Bearings and Precision Control
See page 13

e
el mm?gt‘ MICROMETER
A7 .

Receivers

- AEROVOXWIRELESS: CORP, *
60:72:Washington St., Brooklyn, N.Y.

H. F. L. Transformer Kits

QUALITONE LOOPS, CELERON PANELS
FOR THE “NINE-.IN-LINE”
Distributed by

TILSON & TILSON

154 Nassau Street New York
Beekman 1575

MICRO ~COURLEN
PRIMARY

Your Dealer Has Them

YAXLEY MFG. CO.
9 South Clinton St., Chicage, Il

MOVABLE
SECONDARY

NEW IMPROVED
DIAMOND of the AIR $37.50

(LICENSED) COMPLETE KIT
BERNARD SIX KIT............. $40.00
TYPE-2C. " TW0- CIRCUIT ° TUNER 4 TUBE DIAMOND KIT........ . $30.00

BRUNO BOOK OF HOOKUPS.
Write for 50-Page Catalog

AN EXTRA PRIMARY FREE $0.25
At vour dealers or

Mailed direct postpaid $ 5 O 0 0

Simplex Radio Devices, Inc.

231 Mulberry St. Newark, N. J.

B. C. L. Radio Service Co., Inc.

221 Fulton St. (R.W.) N. Y. C.

" ENDORSED

& BY THE BEST!
By every lcading Radio

5
PRAISED Editor, by Engmeers
and by thousands of fans, who have used
H. F. L. Units, and appreciate their extreme
excellence. Every H. F. L. Unit is un-
conditionally guaranteed. Write for circulars
describing these remarkable instruments in
detail See H. F. L. Units at your dealers.

PRICES

H. 210 Iron core transformers with an
exceptionally  high amplification iactor.
Each unit carries laboratory calibration.
Range 32,000 to 42,000 cycles. Price $8.00
H. 215 Air core transformer, tuned stage,
desig‘ned to amplify signals at a maximum
efficiency of 37,000 cycles. Each unit car- Type 285

ries the laboratory calibration. Price §8.00 Audio Transformer
F. 320 Audio frequency transformer which Price $6.00
will amplify signals to greatest volume .

with incomparable faithfulness of tone.
These units are the result of an entirely
new principle in transformer construction.

THE UNIVERSAL
Standards of Radio

In building a radio receiver remember
that its performance depends primarily
upon two things; an efficient circuit,
and the use of good parts.

Wherever you find a popular circuit you will
invariably find General Radio parts.

The General Radio Company has contributed
more in scientific apparatus for laboratory use
than any other one Company in the history of
radio.

The same outstanding craftsmanship and ma-
terials are embodied in General Radio parts for
use in the construction of broadcast receivers.

Through the merits of design, performance,
and price, General Radio instruments for the
scientist or set-builder are universally recog-
nized as the Standards of Quality.

) Price $5.00 »
L. 425 Radio Frequency Choke Unit. — Every instrument made by the General Radio Type 247-F
. Price §5.50 Type 368 Company is thoroughly guaranteed. L0005MF. Condenser
%‘ 430 Low Loss Radio Frequency Trans- Micro-Condenser Price $4.00
(i . Price $5.50 Ask your dealer or write for Catalog RW.1926
Jobbers it Dealers

General Radio Co., Cambridge, Mass

‘GENERAL RADIO

HIGH FREQUENCY LABORATORIES

129A-31 N. Wells Street

Chicago Illinois
Excluslve DIstributor H";sgg UX-TI{‘;Z :ggcket
Tilson & Tlison, 154 Nossay Strest, N. Y. C. Price $1.25 PARTS and ACCESSORIES Price 50c.

Beekman (575
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Fine Quaﬂity
Obtained from
3-Foot Cone

(Concluded from page 9)

plate voltages up to 200 volts. On higher
plate voltages, such as are.used with the
210 or 310 power tube, it is safer to m-
ploy an output transformer between the
set and the speaker. .

The two nuts, A and B, Fig. 2 are used
to adjust the length of the air gap G of
the unit. While all units are factory ad-
justed for operation on sets employing B
battery voltages from 90 to 135, a slight
change in the adjustment may be found
necessary when using the instrument on
a 171 or 210 power tube with 180 or more
volts of B battery. .

A unit of this type is obviously polar-
ized, and the marked lead of the cord
should be connected to the plus B battery
side of the circuit. If the proper connec-
tion is not known, simply connect it one
way and the the other, and leave it in the
connection that gives greater volume.

Size of the Cone

This little unit with its simple and rug-
ged construction will be found *very in-
teresting to the radio experimenter: For
example, it can be connected to the radio
set and held against a table, window pane,
or other large flat surface, and the repro-
duction will be loud and clear. It works
exceptionally well when held against the
sound board of a piano.

A simple wooden arm can be clamped to
one of the rear members of the piano for
supporting the unit, and it will be found
that the piano makes an admirable repro-
ducer. Best reproduction, however, will
be obtained with the unit attached to the
apex of a large cone.

Cones ranging in diameter from 24 to
36 inches seem to give best results, with
the larger sizes favored. And the tone de-
pends not only on the size of the cone
but also on the method of mounting the
unit, With the unit mounted on a solid
wooden block weighing from three to
five pounds or more, the lower tones come
through with greater clearness and
volume. A 24-inch cone with the unit
mounted on a heavy block sounds as well
as a 36-inch cone without the heavy block
on the back of the unit.

This is an important factor and should
not be overlooked to obtain the maximum
of reproducing efficiency. Glued or la-
minated wood should be avoided because
the constant tonal vibrations are likely to
cause sectional pieces to set up counter-
vibrations.

Dimensions for cutting 24-inch, 30-inch,
33-inch and 36-inch cones are given in
Fig. 3. Before building the speaker it is
best to decide which size to use, which de-
pends largely upon the space available
and the artistic desires of the lady of the
household. For quality of reproduction
the larger the cone the better, and if a
large cone is too unsightly for wall
mounting, it may be placed under the ra-
dio table or in a console cabinet with silk
draperies across the front.

Decoration Hints

~The cone may be decorated with de-
signs or pictures by using stencils, sil-
houettes or by painting directly on the
cone. Oil paint should not be emiployed,
as the oil has a tendency to deaden or
muffle the sound. For this reason, ordin-
ary parchment, such as is used for lamp
shades, should never be used for cones.
Water or show card colors are satisfac-
tory. As a rule the undecorated cone with
its plain mottled walnut finish looks much
better than a decorated one.

[Textual data on construction will be
published next week.]

“Ask for “Ensco” Kit at your

“From the merest whisper to a veritable Niagara
of volume the quality of ENSCO is incomparable”

The Famous

a0 “ENSCO” Kit ¢jg

$10 For Three Foot Cone or Roll Speake;'
Q i Save 80 Per
Amazingly The Loudspeaker That Has Writ- Cent of Cost by

The Kit Is
Only

The Kit Is

g N N Making Your
Simple to ;0 g New Page in the History of Own Cone or
Assemble Roll Speaker

Radio Reproduction -

With the “Ensco” you hear all the tones. With “Ensco” you will
hear an organ with all its original mellowness; the lowest notes
of a bass viol or tuba, the highest notes of a piccolo flute or vio-
lin, a soprano or a symphony orchestra, all these with absolute
fidelity. There is no distortion at any volume. It will astound
you with its life-like perfection of tone. You don’t need to “ask
the man who owns one”—he will voluntarily rave about his
“Ensco.” f

WARNING:—Demand the genuine “Ensco” 'and look for the
“Ensco” label. We are preparing suits against imitators of the
“Ensco” driving unit. : .

The Most Sweeping Guarantee Ever Offered the Radio Public!

The Ensco Kit is sold under absolute, money-back gaurantee. We
guarantee this speaker to operate to your entire satisfaction with
any type of set—using from 90 volts to power output of 400 or
500 volts. It cannot distort or blast on any volume. You can
use up to 200 volts without any protective choke or output trans-
former. If the “Ensco” unit is defective, damaged in transit or
assembly, or if you burn out the winding, it will be replaced with-
out c'harge. "We challenge anyone to equal Ensco quality at any
price!

The “ENSCO” Kit Is $10
Kit includes Ensco, direct-drive
unit, metal apexes and extension
pin, Alhambra Fonotex for the
cone or roll, twelve page book-
let and printed instructions
showing five types of cone and
roll speakers, also four sizes of
cone, 24, 30, 33 and 36-inch
cones, all construction details
for wall, pedestal, console and
roll types. You can make it in

an hour or less. If h local C. O
you have a local C, O. D. t
The “ENSCO” Is Manufactured office the “Ensco” Kit willpo‘t?e
by sent C, O. D. $10 with no extra

° - h g If 5 a
Engineers’ Service Company  ofiee e Sheer - o G

order.

The only' direct-drive, distortionless
unit for cone speakers.

DON’T SEND MONEY

Hear this speaker at any “Ens-
co” Studio: New York City, 100
West 42nd St. or 25 Church St.
Newark, N. J., 60 Park Place.
Philadelphia, Pa., 121 North

i Engineers’ Service Company
| 25 Church St., New York, N. Y., or

Broad St. 1 911 Steger Bldg., Chicago, IIL
or | Gentlemen:
Chicago Studio, 911 Steger Bldg., ! Kindiy send me C. 0. D
28 E. Jackson Blvd., ChicagO, Hl, I (or) prepaid..... parcel

ffOSt ctme Enslco Kit. Total price $10.
not entirely satisfied I will return
local dealer. If he cannot sup- [ it within ten days of receipt by me

ply you use the coupon and [ and you will refund my money.
order direct from Engineers’ |

Service Company, medEd o : Name ........... ... . .......... ..

New York or Chicago, which- [ sweer......... ... .

ever is nearer. 6
Ensco Ad No. 167 Series M 1927 1 City and State...................
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[ Alden Processed, ]
Sockets sad Disls

UX POWER TUBES instafled in any set
without rewiring by Na-Ald Adapters and

CERTIFIED PARTS

| Connectoralds. For full information writs
Alden Manufacturing Co., Dept. 5-20,
Springfield, Mass.

Vertrex Dry Charger
Works Economically

The Davy Electrical Corp., of Brook-
Iyn, N. Y., manufactures the Vertrex Auto-
matic Charger, shown herewith. This de-
vice is an automatic charger that employs
no tubes, no liquids, no vibrating parts,
and requires no maintenance. It uses the
dry rectification principle. There is an in-
let for B eliminator feed, so that the
switch of the set automatically “controls

i ‘

NATIONAL

Fe
Satisfactory snd Lasting Results
NATIONAL COMPA}‘I\;} INC,,
rers
w. A. HEEAngIY"fagre:nd Manu aéamhrldae, Mass.

ANY SET DESCRIBED IN

RADIO WORLD

BUILT TO YOUR ORDER. WRITE

M. LERNER

1498 Remsen Ave. Brooklyn, N. ¥.

Specified!

In leading circuits fea-
tured by Radle World,
CLAROSTAT, the great-
est variable resistor, is
most always specified.
“Ths  GATEWAY TO
BETTER RADIO,” 32
pages covering the Iat.
est angles In  radle.
Send 25¢ te Dept. R.W.,
American Machanleal
Labs., Ine., 285 N. 6th
8t., B'klyn,

How to Build Radio World’s

UNIVERSAL

Four-Tube Receiver

everything.” The charger works on 60
cycle AC, 105 to 120 volts.

Unitune Foolproof

By Ingenious Device

Extreme ruggedness of construction
marks the new models of the Bruno Uni-

tune.

The device consists primarily of

two .0005 mfd. Bruno low-loss straight
line frequency variable condensers, at-

Fully described by Herman Bernard, and fully
fllustrated, in the March 12 and 19 issues of
Radic World. Trouble shooting set forth in
the March 26 issue. Send 45 cents and get all
three issues.

Blueprints of the Universas, $1.00 each.

* All ““WEB” Condensers are Indlvidually tested

WEB CONDENSERS

Specified by Mr. Winner in his
Thordarson POWER COMPACT this Issue

and guaranteed. accurate within 5 per cent.

Complete Kit for Lewis

tached to a frame and to a pair of drums.
As the corrugated drum peripheries are
(Continued on page 25)

The March 12, 19 and 26 issues and the blue-
i will be sent immediately on receipt of

t, g s’
B e e e eers subseription Winner's Power Compact

(52 numbers) and get the three copies m:d $69 75
blueprint as a premium. No other premium a
with this offer. PRICES
Sizs By-Pass Filter  Size By-Pass Filter
R 500 Volt 750 Volt 500 Volt 750 Volt
RADIO W | MFD § .60 §.75 |. MED § .90  §1.25
C 25 MED ;05 80 2. MED "L80 173
. . F E .90 . 3. .5
145 West 45th St, N. Y. City - .f.1 MFD BUFFER 1500 Volts for ellm-
imater Kits ................ § 1.50
14 MFD Raytheon B Eliminator Bleck.. [1.00
2 MFD 1000 Volt (working) for Power
THE NEW UNIVERSAL Pa‘:kstgl Thordarsenr, Amertran 0
3 . 5 and others ................ 3.
How to build Rapto Wortp’s Four-Tube SPECIAL TRANSMITTING CONDENSERS
Universal Receiver {fully described by 5 MED Fiit ,2000 \rs‘o(l;(ss . s 1.50
H . v Supply, ets. ..... .3
Herman Bernard in the March 12 and 19 2 WFD Filtr Supply, MG Sets. ...l 7758

issues of Rapto WorLp. Send 30 cents and
get these two numbers.

RADIO WORLD,

ON SALE AT YOUR DEALERS
or will be sent en receipt of prlce

Woalter E. Bathgate Co., Inc.

65 West Breadway New York, N. Y.

DOUBLE VOLUME

Prexto Mfg. Co. D

AND

POWER

Weo GUARANTEE this tube to
DOUBLE your range or money
REFUNDED. It will add miles
to your set, and get stations you
never wers able to get. This tubs
bas proven to be SIX times as
Tt sensitive as an ordinary 201A

n tube. The PREXTO tube is mak-

set 13 ready for operation. 3000
bours of use guaranteed. Try at
OUR risk. 25,000 sold in four
weeks. Send $2.00 plus  10c
postage. Money refunded if not
SATISFIED. ORDER TODAY.

ept. RD-2
BEAUMONT, TEXAS

145 West 45th St., N. Y. City.

- WHAT CIRCUIT DO YOU WANT?

DUE TO THE GREAT DEMANDS FROM OUR READERS FOR
VARIOUS BACK NUMBERS OF RADIO WORLD, OUR STOCK OF
"THESE HAS BEEN RUNNING LOW RECENTLY. OUR EDITORIAL
STAFF IS AT PRESENT GATHERING DATA AS TO WHICH CIR-
CUITS THERE IS MOST DEMAND FOR AND THESE WILL BE RE-
PUBLISHED IN COMING ISSUES OF RADIO WORLD. THERE
ARE MANY RECENT EXPERIMENTERS WHO WOULD LIKE TO
PROBE THE POSSIBILITIES OF THE OLDER CIRCUITS, BUT
WHO CANNOT OBTAIN THE NECESSARY INFORMATION. LET
US HEAR FROM OUR READERS AS TO WHICH CIRCUITS THEY
WOULD LIKE TO SEE PUBLISHED AGAIN. IN WRITING US
PLEASE MENTION ONLY THE CIRCUITS WHICH HAVE APPEAR-
ED IN RADIO WORLD.

TO INSURE YOUR GETTING ALL OF THIS INFORMATION, SEND
IN YOUR SUBSCRIPTION NOW FOR ONE YEAR AT $6.00. THIS
WILL ENTITLE YOU AS A PREMIUM TO MEMBERSHIP IN THE
RADIO UNIVERSITY THROUGH WHICH YOU WILL GET ALL
YOUR RADIO QUESTIONS ANSWERED FREE DURING THE
PERIOD COVERED BY SUBSCRIPTION. OR IF YOU PREFER AN-
OTHER RADIO PUBLICATION, AS A PREMIUM, TURN TO AN-
OTHER PAGE IN THIS ISSUE WHERE YOU CAN CONSULT OUR
PREMIUM SUBSCRIPTION OFFER AND MAKE YOUR CHOICE OF
THE OTHER PUBLICATION. IN SUBSCRIBING FOR ONE YEAR
YOU ARE ENTITLED TO ANY SINGLE ONE OF THESE PRE-
MIUMS. SUBSCRIPTION DEPARTMENT, RADIO WORLD, 145 W.
45TH ST, N. Y. C. :

p— —_—— =

OUR
NEW
FREE

FREE!!
Radio Catalog

Will Save You Money

Befors you hbuild
or buy a radio be
surg to_ cons
our new 100 pags
Ul catalog — sent ts
Y you free. All the
| latest kits, ae-
cesaories, and
parts—a million
dollar radio stock
o frem.

Save Money

QOOOUO RYD[O STOCK

‘Write for your eopy of this new catelog today.

Chicago Salvage Stock Store
Dept. RW, 589 S. State St., Chicago, U. S. A

+
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(Continued from page 24)

side by side and extend through the front
panel and bronze face plate, one finger
may tune two circuits. The model 2C con-
sists of the condensers and drums, assem-
bled on the frame at the factory, and the
beautiful bronze plate. Other models in-
clude coils, e. g., the model RF, sh'own in
the illastration. The Bruno quartzite low-
foss coils, matched for the condensers, are
used.

The drum turns the condenser ;hrough
180 degrees, without friction against the
panel opening, the face plate or the other
drum. An ingenious device, built into the
Unitune, keeps the drums perfectly align-
ed and safeguards the condenser plates
against touching. This is a new improve-
ment. S

The Bruno Unitune permits single tun-
ing control, yet with positive, negative or
zero grid return for each separate circuit,
as the condensers are insulated from each
other( with no common shaft) and from
the frame. .

Tickler models for regenerative sets
are manufactured, these being licensed
under the regenerative patent—H. B.

AR
'/1/////:' == &
!!, H —

LT
\\ S

A TTETELEI:

340 Tube Increases

Resistance AF Gain

The new Cunningham tube CX-340, has
an amplification factor or mu of 30 and is
particularly valuable in resistance coupled

(Continued on page 26)

IT’S HERE!
A REAL RADIO SET

ANY TIME, ANY PLACE,
ANYWHERE

“LOOK UP DOWN”
" And Keep Your
EYES OPEN

2050 Broadway
New York City

Trafalgar 5979

To Get the Utmost
From Those New

HIGH-MU TUBES

DESIGNED to official specifica-
tions for use with the new

Radiotron and Cunningham
Resistance-coupled High-Mu tubes,
the new Lynch Metallized Resist-
ance Coupled Amplifier Kit will
give you perfect tone with full vol-
ume. May be used with amy re-

ceiver.
At all good dedlers or by mail, pre-

paid $9.00.
Write for literature.

ARTHUR H. LYNCH, INC.
Member RMA ..
250 West 57th St., New York, N. Y.

BLUEPRINTS
for

Radio World’s
4-Tube
Universal Receiver

Front Panel and
Promt Pencl e $1.00

Exactly as specified by Herman Bernard

RADIO WORLD

145 W. 45th St. N. Y. City

2 Karas Micrometric Vernier
Dials specified for the

Universal

You must use Karas Micrometric Vernler Dials if
you want to have your "Radlo World Universal
4-Tube Becelver give best results. (Read the
story about this great recelver in thia iasue of
Radlo World. ) Bergard, in last wesk’s
issue, stated: ‘It 1s lmportant to use Karas Dials
thig receiver becauss any dlal that permits
hand contact with even the ordinarily grounded
side of a coll will not do at-all. The whole dial
front must be insulated so that no metal can touch
you, . ials having exposed metal parts
gil] lxtxtroduce body capacity.” Karas Micrometrics
0 not.
Not only can ‘no metal touch you’

when you
tune your Universal 4

Tuber with Karas Micro-
metric Vernler Dials, but you also will discover
& marvelous precision of operation that gives a
closeness of tuning of 1/1000th of an inch, due
to the 63 to 1 vernler ratio of Karas Micrometrics.
You can easily bring in stations that you never
heard before. Micrometrica tune with a velvety,
liquld-like smoothness that no other dial can even
ireitate.  Micrometrics have large, handy knobs,
are made throughout of Bakelite and have gold
inlay markings. They operate with an entire
absence of baciklash. nor can any ever develop.
Your dealer can supply you with 2 Karas Micro-
metrics for your Universal, price $8.50 each. If
he Is out of stock and you are ln a hurry, you may
order them direet from us by f6lling out and
malllng the coupon. END NO MONEY. Just
hand the postman the price of the dlale upon
delivery, plus a [few cents postage.  Remember,
you must use Micrometrics {n the Universal, so
order them today, and build the smoothest tuning
Bet you ever owne

d.
KARAS ELECTRIC CO.
1143 Association Bullding Chisage

Karas Efeotrie Co.,
1143 Assoclation Bidg., Chicago.

Send me 2 Karas Micrometric Vernler Dials, price
$3.50 each, for which I agroe to pay the postman

7 upon delivery, plus postage. It 1s understood
that if I am not satisfled with them after 10 days’
trial you will refund my money.

Name ..
Address .

City
(It eash accompanles order we will prepay postage.)

Make any Good Receiver
BETTER

C.E.MFG.CO.
Providence
r.I

. HROBLRK

WIRE WOUND RESISTANCES ||
F Endorsed by, ‘STOCK S1ZES

0 Watt Capacity

RAYTHEON 5§00 Ohms List $4.00 {i
Silver-Marshall 17,‘:’,30 o © o I
THORDARSON i
STERLING CO.| 239 & & «

Bremer-Tully g-gg% oo

MAYOLIAN 3000 4w om

AMERICAN ris00 oo
ELECTRIC CO. | (g0 = « *

WEBSTER 12,000 ¢« o 0

DONGAN o0 L LR

50,00
M-210 Kit for Thordarson B-210, $4.50
M-171 Kit for Thordarson R-171, §2.00
For 20 Watt Typs Add 500 to Above Prices
. Write for Ohmage List
Exclusive Sales Distributors

TILSON & TILSON

t 154 Nassau Street, N. Y. C. Beekman 1575

1
[ | O

" WORLD
Radio Units
Save You 509,

“A"” POWER UNI

122,

Automatically provides even,
“A" current from
the moment you throw on
your set switch, A marvelous
improvement—at less than 5
half the cost of any similar equipment. Finer reae{!clon.
unfnterrupted by fadeouts” and “'sereeches.’” Absolutely
nolseless. sures full tone quality from your set andl
wider D X range. Shipped complete, subject 1o inspec~
tion, on recelpt of price—or C. 0. D. If you wish.
25 Amp. Unit for sets of 4 tubes or less —$12.75
60 Amp. Unlt for sets of 5 tubes or more—$§15.756

Clearest

Truest'B”
Power with:

13 = 12 Ceik

B Batteries 25 voic

- Sturdy construction. Soltd Rubber Case protection,

charged for almost nothing. ILndorsed and listed as-

standard by Radlo News Lab., Pop. Radio Lab., Pop. Sci.

nst. Standards, Lefax, Inc. and other famous Radle»
Authoritles. .

Juststate number wanted,.

Send No Money and we will ship same day

order is received by Express, C. Q. D., subject to examlina—

tlon. 5% discount for cash with order.

Extra Offer: 4 Batterles in serles (96 volts) $10.50.

RadioStorage A”
Battery-6 Volt

Unequaled battery valuel 25
ampere capaclty. Ideal for
Trickle Charger. Solld Rub~
ber Case. Shipped C. O. D,
gublect to inspectlon, for only
%5':700&18%(1 m»?ay.
% discount for

Cash with orders oo
oD any World

Unls,

WORLD BATTERY COMPANY
1219 So. Wabash Avenue
Dept. 82 Chicago, 11linoip
Set your radio dfals ar 288.9 melers for tge

World Storage Bautery Station W S B C.
Vartety—New Talent—Always Interesting.

ol =
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Good Back Numbers of
RADIO WORLD

The following illustrated articles have ap-
in recent issues of RADIO WORLD:
1926:

June 19-—S8electivity’s Amaring Coll, by J. K.
Anderson. The Light 5-Tube Portsble Bet,
by Herman Bernard.

July 3—Bet with a 1.Turn Primary, ty Herman

Bernard.  Part 3 of the Victoreen Portable, hy

. Bornard. Trouble 8hooting Article for The
Light 5-Tubs Portable.

July 10—A Rub In Bingle Control, by Herman
Bernard. A DX Double Regenerator, by
Capt. P. V. Q’Rourke. A 3-Tube Dry Cell

Recelver, by Samuel Schmalis.

July S3f—Whst's Best In an AF_ Amplifler, by
Herman Bernard A 6-Tube Roversed Feed-
back Set, by K. B. Humphray.

Aug. [4~The lmproved Brownlng-Drake, by Her-
man_ Bernard (Part 1). Btorage Batterios,
by John A. White.

Aug, 21—A New Stabilized Circult, by B. H.
Loftin and 8. Y. White (Part 1), The Brown
ing-Draks by Herman Bernard (Part 3).

Aug. 28—The Constant Coupling, by K. H. Loftim
and 8. Y. White (Part 2). The Browning-
Drake. by Herman Bernard (Part 38).

8ept, 4-—The Four Rectifier Types, by K. B,
Humphrey, A 8imple Battery Charger, by
. B. Anderson.

Bept. |1—The Beacon (3-tubes), by James H.
Carroll. The 1927 Model Victoresn, by Her
man Bernard.

8ept. (8—The 1927 YVictoreen, by Arthur H.
Lynch. Ellminater in s Cash Box, by Paul
R. Fernald. 0

Sept. 25—The Lynch Lamp Bocket Amplifier, by
Arthur H. Lynch. Wiring up the Vlictoreen,
by Herman Bernard.

Oot. 2—The Vlietoresn (Continued), by Herman

Bernard. New Equamatic System, by Capt.
P. V. &’Rourke. i

Oet. 9—A Practical ‘A" Eliminator, by Arthur
H. Lynch . Bullding the Equamatle, by Capt.
P. V. O'Rourke.

Oct. 16—The Bernard, by Herman Bernard. How
to Box an “A” Supply, by Herbert K
Hayden.

Oct. 23—The 5-tube P. C. Ssmeon, by Capt.
P. V. O’Rourke. Getting DX en the Ber-
nard, by Lewls Winner,

Oct. 30—The Slngletrol Recelver, by Herbert M.
Hayden. How to Got RIid of Squesls, by
Herman Bernard.

Nov. 6—Reductlon of Interference, by A. N.
Goldsmith. Varistlons of Impedances, by J.
Anderson.

Mov. 13—The 4-tube Hi-Power Set, by Herbert
E. Bayden. A Study of Eliminators, by
Herman Bernard.

Nov. 20—Vlital Polnters
P. V. O’Rourke. The 4.tube Diamond of
the alr, by Herman Bernard.

About Tubes, by Capt.

Nov.  27——The Antennaless Recelver, by Dr.
Louls B. Blan (Part _1). Short Waves Yleld
Becrets, by M. L. Proscott.

Deo. 4-—Tho Regenerative 5-Tube Ret, by Capt.
P, V. O’Rourke. The 8-tube Lincoln Buper,
by Sidney Stack. The Antennaless Recelver,
by Dr. Louwis B. Blan (Part 2). Winner's
DC Ellminator, by Lewls Winner.

Dec. 1(—The Universal Victoreen, by Ralph G.
Hurd. Some Common Fallacles, by J. M.
Anderson,

Dee. (8-—Selectivity on Ome Tube, by REdgar
Bpeare.  Eliminating Interference, by J. B.
Anderson. The Victoreen Unlversal, By
Ralph G. Hurd (Concluding Part).

Deo. 25~-A New Coupling Devics, by J. B
Anderson. Functions of Bliminaters, by Her-
msn Bernard.

Jam. §, 1927-—The 2 Tubs DeLuxe Hecelver, by
Arthur H. Lynch.  The Twin-Choke Ampli.
fier, by Kennoth Harkness.

Jan. 8—Tuning OQut Powerful Locals, by J. R
Anderson. A Chojce Supethoterodyne, by
Brunsten Brunn. The 2-Tube De-Lux Re-
cedver, by Arthur H. Lynch (Part 2).

n. 15—The DeoLuxze Recelver, by Arthur H.
Lynch (Part 3). The Bimple Meter Teat
Clircult by Herbert B. Hayden. Ths Super-
heterodyne Modulator Analyzed, by J. R
Anderson.

Jan. 22—The Atlantic Radliophone feat, by Lewls
Rand. An Inslght Into Heslstors, by J. K.
Andersen. A Cireult for Great Power, by
Bidney Stack.

Jan. 29—The Harkness KH-27 Recelver (Part 1),
by Kenneth Harkness. Use of Blesing Re-
slstors, by J. E. Andersen.

Feb. 6—5-Tube, 1 Dial Set, by Capt. P. V.
O’'Rourke. The Harkness KH-37 (Part %),
by Kenneth Harkness. What Produces Tone
Qualjty, by J. E. Anderson.

Feb. 12—Phone Talk Put On Speaker, by Her-
bert E. Hayden. All Batteriea Eliminated,
by Herman Bernard. The Harkness KH-37
Recolver, by Konneth Harkness (Part 8)
conclusien.

Ja

Any copy, I5c. Any 7 coples, $1.00, All these
81 ooples for $3.25, or start subseription wlith
any lssue. RADIO WORLD, 145 West 45th
Street, New York Clty.

(Continued from page 25) Phasatrol Popular
’ Neutralizing Unit

amplifiers. As the
gain in volume in re-
sistance coupled audio
is due to the mu of
the tube, the CX-340
high mu tube affords
most volumé. In fact,
a speaker may be
operated though only
two stages of resist-
ance coupled audio are
used. The CX-340
tubes are used as de-
tector and first audio,
Thus the tube puts the
resistance form of am-
plification on the eco-
poruical plane of the
transformer  coupled
circuit, The filament
voltage is 5, although
the tube works well even on only 414

volts, The effected voltage applied to the The Phasatrol, a compact device consist-
plate should not exceed 180 volts with |ing of a variable resistor and a fixed con-
suitable bias. With a .25 meg. plate resis- denser, invented by John F. Rider and
tor this means the voltage source may be | manufactured by Electrad, Inc., 175 Varick
300. St., New York City, simply and efficiently

neutralizes any re

ceiver. It may be

Tinkerbox Assortments mounted on the subpanel, either by the!

single mounting hole method, so that the

Dealers and jobbers who pride them- | Phasatrol is underneath the subpanel, or
selves upon always having complete on the baseboard, fastening it down with
stocks of radio hardware always on hand, | two wood screws in the holes provided
especially the hard-to-get kind, will be | therefor in the casing of the Phasatrol.

interested in the “Tinkerbox” assortments The variable

resistor incorporated in

put out by the Weber Electric Works, | the unit js the famous Royalty and it is
Brooklyn Stthon, Cleveland, Chio. These adjusted by inserting a screwdriver or
can be had in an attractive display box, sharpened dowel stick and turning the
cloth covered, with label showing retail | ghaft by applying tension to the slot.
prices allowing a quick selection of de- After the Phasatrol is once set it need
sired sizes. There are several assortments not be touched again and the receiver
at varied prices, covering all kinds of | will be neutralized for any practical value
-lugs, washers, hexagon nuts, terminals. of plate voltage and grid bias. The elec-

ROy SER S LT

trical operation is that the correct amount
of resistance which is cut into the circuit
by adjustment shifts the phase so that the
balance between the voltage and current

Set 1bunders, the Camfleld Suner-Selecti}Ee Nine phases will stifle oscillation. The connec-
eceiver offers you something new, diffefent and i i i -
better. It will mean more profits to you and tion 1s 7 s}nlple to ’?‘ake and th.e Phasa
greater satisfaction to your customers. Goi our trol can be installed in any set in a few

new book, giving complete Information on this g
wonder cireult recently brought out by the Cltizens minutes.
Radio Call Book Laboratories. Send 25¢ today

TN CAMFIEI D RADIO MFG. CO,
357.366 E. Ohle St., Dept. xxxx, Chicago, Il

ELIMINATE THAT
INTERFERENCE!

S
t
n
b
e
4
<
- USE A §
'
! Powertone g
) l Wave Trap 4
5 [ (Statlon Separator) [
i Price $2.00 b
. at all good dealers or §
direct Q
Dealers and Jobbers g
Write :
Powertone Eew ¢
Y DIFFERENTY ¢
. Z:?lo:_c;t Cc;} ECONOMICAL 1 ¢
ulton S ’ Greater Tonsilo S
New York City Free Ilowing, lC?znnt&;fn%;lErode.‘
Non Tarnishing Silver Fiaish,
Prevents loose and broken joints. - Can$
lgle use(!uon gal{i‘c;;we work such as Colls,
. . withou X. 100% Purest of$
Can 1 Be of Assistance to Metals. Ko Core, ’ ¢
You in Great Britain? - .°[l 4 ¢
An Englishman now in New ﬁ m w:
R e ~Man
YOI‘k, and of excellent Standlng SILYA FLUX ‘:?l? not c?)rrodc. will nots
: X . stain the parts joined; will not creep org
in his home country, is about to spread.  Economical 'in use.  Entively.
absorbed through heat. Strong Joinw.e
return to England for a tempo- Bor all metals. Malkes solder tlasr freely. S
. . . 4 :
rary visit on an important radio Sold Bisiribufog peloalers. >
) . . : 20T CENTUR Y 1
matter. If you are secking high- IOZPF]?meh'I.E\'I:} ﬁg)lgkrgnco&wy ¢
class radio connections in Great 3301\51.\35%1553’.”1? L :
o0 R, IT. AN
Britain address Box G, care a3 Wareen Ifqrﬁmﬁmw\fr G :
é SILYA PRODUCTS 0., q
Radio World. 494 W oneh gp, Lackawanna 17574

WATCH EXPIRATION OF YOUR SUBSCRIPTION!
Subscribers will note that the end of their subscriptions is indicated on the labels on wrappers. If
your wrapper shows 2 date earlier than the current issue, please send payment for renewal. Changes
In expiration dates on wrappers appear two weeks after .receipt of remewal

RADIO WORLD, 145 West 45th St., New York City.

(Phones:

Rryant 0558-0559.)
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New CeCo Type K
Has High Constant

The newest type of tube to be added
to the list of tubes manufactured by the
C. Manufacturing Co., of
Providence, R. I, is the _CeCo
type K, especially designed
for radio frequency amplifica-
tion. The tube is also a good
detector and audio amplifier.
The type K is especially suit-
able for tuned radio frequen-’
cy stages and for the Super-
Heterodyne intermediate am-
plifying channel. It draws 25
ampere at 5 volts filament.
Its amplication factor is 13.

Polymet Condenser

The by-pass condenser illustrated is one
of a varied line of products manufactured
by the Polymet Manufacturing Corpora-
tion, 599 Broadway, New York City. These
high voltage condensers are guaranteed
against a 1000-volt breakdown test. They
incorporate finest insulating paper, best foil
and specially prepared impregnating com-
pounds.

Condensers of such exceptionally high
voltage breakdown test were produced
only after years of extensive research.

THE BROAD APPEAL

The magnificence of radio broadcasting
can be approached by no other system ot
communication. By no other means than
the radio can the same thought or the
same appeal be conveyed by one living
voice speaking to vast multitudes simul-
taneously.

AMAZING

INVENTION

FOR ANY RADIO
Why coaflne your radlo pro-
gramg to 8 few local stations
when the expensive concerts,
gnns]o gxuslc{ abnd lectures of
undreds t

ceady for you! Connect thlso i i
i DISTANCE GETTER fo your ]
tadlo, tune according to In-
§| ftructlons and . presto—note
the distant programs roll in!
Satisfaction  Guaranteed
Your money Instantly re-
funded If you are not gatls-
fled. The article on proper
tunlng, furnished FREE
with each Distanct Getter,
alone {8 worth the price.
Chleago writes:  ““Results beyond ail ox-
boctationa  Cuta thry Jorale Nl a knife *'

Galleway of

4554 Maiden St,, Dept. RW, Chicago,

Hend me Distance Gettor, postpald.
find $1.00 (M. O. stamps or chock).

8end €. 0. D, plus gmall postage added.

Karas Micrometrics
Have Fine Vernier

The Karas Micrometric Vermier Dial,
manufactured by the Karas Electric Co,,
1143 Association
Building, Chi-
cago, is com-
pletely insulated
from the conden-
ser shaft or any
other metal part,
an excellent safe-
guard against
body capacity,
and has a 63-to-1
vernier ratio.
Close tuning is made easy by this high
ratio, combined with the smooth, fluid-like
action of the dial mechanism. The Karas

Micrometric dials are specified for Rapio |

WorLp's four-tube Universal receiver,
described in the March 12, 19 and 26 is-
sues.

Prexto Tube Making
) Great DX Records

Six times as sensitive as the ordinary
—01A tube and ability to add miles and -get
stations never before reached is the guar-
antee of the Prexto Mfg, Co., of Beau-
mont, Texas, for their new Double Volume
and Power Prexto tube, which they are
selling direct, This Prexto tube 1is in-
serted in the detector socket. It is of long
life, 3,000 hours being guaranteed, Manu-
facturers report the sale of over 25,000 in
four weeks.

Detailed Blueprint of the

COMPACT-THREE

IVES COMPLETE
List of parts and prices, front lay-out of
panel, position of parts on, and drilling
of front panel, arrangement of parts on
sub-panel, wiring diagram, full information
for building this wonder set,
Send 3$1.00 to

C. P, HALL coO,
233 Mulberry St.,, Newark, N. J.

“VERTREX”

U. 8. Pat. No. 1,611,653

AUTOMATIC CHARGER

Keeps your A’ battery full of
power from your light socket. 17
No tubes, liquids or vibrating @
parts, no maintenance.

AT ALL GOOD DEALERS

Write for Circular ““The Radio Power
Problem Solved.”

The Davy Electrical Corp.
505 Court St., Brooklyn, N. Y,

4-tube Universal described in March 12,
19, 26 issues. Send 45¢ to Rapro WorLD
for these issues.

* New York, N. Y

27
I Variable
Grid-Leak
Helps Your Detector Tube Get Far-away
Stations

Attached in a second
75 cents at your dealer or direct
Jobbers and Dealers write for Discounts
TILSON & TILSON, 154 Nassau Street
B Phone Beokman 1575

Licensed by Rlder Radlo
Corporation and
Pats, Pend.

Pat’d, 5-2-'16
Pat’d 7-27-°26
r—

STOP
Oscillation
Squeals!

&

If you want relief from oscillation
squeals, get this true balancing de-
vice for radio frequency amplifiers.
Price $2.75. Hook-up circular on
request.

“QUALITY PARTS FOR™

“QUALITY RECEPTION”

At Your Dealers

175 Varick Street, New York

Dept, 34

COMPLETE DATA

ON THE KH-27 RECEIVER
AN EXCELLENT 6-TUBE SET

Kenneth Harkness, prominent consulting
radio_engineer, known the world over for
his  ingenious radio recetver circuif con-
tributions, designer of the famous Harkness
Reflex ond the Harkness Counterflex cir-
cuits, is the designer of a mew receiver,
known as the KH-27, which surpasses all of
his other types, and which was described in
the January 29th, February Sth and 12th
issues of Rapro WoRLD,

The outstanding features of this remark-
able set are:

(1)—Simpliclty in tuning,

(3)——Iremendous volumo on locals snd distant
statlons with tonal quallty that enchants,

{8)—No disagreeable squeals, or howls.

(4)~~Inexpensive to build,

(b)—Works from elther batteries or ellminators.

In the January 29 issue, a general dis-
cussion of the receiver, together with won-
derful photos and circuit diagram were
given,

In the February 5 issue, detailed assembly
and wiring directions were given, accom-
panied with specially drawn diagrams, sim-
plifying the wiring.

In the February 12 issue, directions on
installing and operating this set were given;
also Lucid diagrams accompanied this
article,

Send 15c¢ for any one copy, or 45c for all
three, Send $6 for one year's subscription
;‘SIgEE“mbe”) and get the three numbers

RADIO WORLD
145 West 45th St.,, New York City

FILL OUT

AND

MAIL NOW

SUBSCRIPTION BLANK

RADIO WORLD

RADIO WORLD

Please send me RADIO WORLD for...

slease find enclosed......omniiiieeiiits

SUBSCRIPTION RATES:

ingle Copy .... A5
Three Months 1.50

Six’ Montha.... 3.00 l

One Year, 52 Issues... @i)  ocnoaposacooo

Add $1.00 a Year {or-”l:‘c-y;'ei.gn
Pratage; 50c for Canadian Post-

145 West 45th Street, New York City
(Just East of Broadmay)

..................... . .months, for whick
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Three Schiffer Brothers
Make Firm a Success

One of the pioneer houses in the panel
business is the New York Hard Rubber
Co., 212 Centre Street, New York City.
Specializing in hard rubber products for
many years, they were one of the first to
turn to the radio end and are, in point of
fact, probably the oldest established cut-
ters of precision panels rods and tubing.
. Their shops are equipped with the latest
and most modern machinery for the most
intricate work, from the single panel,
turned out while you wait, to quantity
production. Radion and hard rubber
panels are carried in stock and panels of
any material can be furnished.

Special hard rubber parts are made to
specification and for surgical and experi-
mental purposes. All work is turned out
under the personal supervision of Herman
Schiffer and his two brothers who have
earned an enviable reputation for excel-
lent work for this pioneer concern. A
price list will be sent on application to all
interested.—J. H. C.

Six tuEbg i:)IneMControf
FREERPIEN

«

AT AUTHORIZED
FRESHMAN DEALERS ONLY

RADIO WORLD’S
QUICK-ACTION
CLASSIFIED ADS

10 CENTS A WORD
18 WORDS MINIMUM
CASH WITH ORDER

PATENTS—Write for free Guide Books and
“Record of Invention Blank” before disclosing
Inventions. Send model or sketch of your in-
vention for our Inspection and Instructions Free.
Terms reasonable. Radio, Chemical, Mechanical,
Electrical and Trademark experts, Victor J.
Evans Co., 924 Niath, Washington, D. C.

LOWEST PRICES ON KITS, parts and acces-
sorieys. Write John Shea, 35 Whitehall, Cohoes,

A PAYING POSITION OPEN to representatives
of character. Take orders shoes, hosiery, direct to
wearer. Good income. Permanent. Write now.
'I{'Ianncrs Shoe Mfg. Co., 4-710 C. Street, Boston,
Tass.

‘WRITE FOR PARTICULARS on our extension

tadio courses for fans and repair men. McKay

(I)nstrument Co., 424w Morgan Bldg., Portland,
re.

New Igrad Condensers

Stoner & Heath, Iiic., sales agents, 122
Greenwich Strtet, New York City, have
taken over the distribution in the East of
the Igrad condenser line made by the
Igrad Condenser & Mfg. Corporation, 26
Avenue D. Rochester, N. Y. The line is
complete, ranging in size from a .1 mfd
to vnits of many microfarads for all volt-
ages up to several thousand. Their 1,000
volt 4 mfd. condenser for B eliminator use
is 134 x 2 x 434 inches, being one of the
smallest of this capacity and working
voltage on the market. Their condensers
are rated as to the actual working volt-
age, each one being tested and the test
date stamped thereon. The compactness
of these condensers should appeal to
those who are limited as to space in their
power amplifier cabinets., The insulation
resistance is very high, which is a great
factor in preventing blow- outs due to
surges in the apparatus. Full information
and prices will be furnished by the Igrad
Company at the Rochester address.

Bathgate Branches Out

Walter E. Bathgate, maker of the
WEB wave trap, has entered the
condenser field with a fine line of con-
densers of all capacities, especially
guaranteed to stand high voltage. These
will be marketed under the trade name
of WEB, the same as the wave
trap. These condensers will be made for
B and A eliminators, power packs and
all uses requiring reliable high-voltage
types. The Venus Radio Corporation,
well-known in the radio field, under the
able direction of Sol Angstreich, has
been appointed distributor in this terri-
tory. The manufacturer is desirous of
getting in touch with good jobbers and
dealers all over the country. Address,
W. E. Bathgate Co., 65 West Broadway,
New York City.

INSURE YOUR SET

Identify all your leads Instantly, Avold
losses, o more sh elreulis. Quick
hookup. ~Includes Power Tubes and all
fC’" voltages. Blan’s Battery Markers,
send, now for set of I5, with free log
book and lon mal

.
Kill that offending station wlith

The “WEB” WAVE TRAP
i wana “Tor o “olimination 31 nter- $2,00

ferouce
Blan, the RADIO MAN
145 East 42pd Strest New York City

BLUE PRINTS

For the Fenway Receiver

How to Build the Famous Fenway Receiver

2 Complete sets of Blue Prints $3 OO
°

for the Four and Nine Tube
Moedels ......coiiiiiiiiiiiiiinn
RADIO WORLD, 145 West 45th St., N. Y. City.

The Captain’s Loop
(Concluded )from page 11)

.then increase in intensity as the passing

car sped on.

It was real fun. With the volume con-
trol located on the steering wheel itself
it was possible to provide the neighbor-
hood with classical entertainment and at
the same time adjust the volume to suit-
able proportions without the inconven-
iences of bending down or sweating beady
perspiration in an attempt to enjoy the
program,

One of the most valuable uses which
was found for the outfit and which well
repaid the constructor was the tracing of
power loss interference which, when re-
ported to the power and lighting company,
brought the reward of a complete set of
valves and a tank full of petrol, together
with the undying praises of the officials.

In fact, if Captain Plugge remained in
the vicinity of the post office department’s
edifice, he would no doubt have been
crowned Lord Mayor or something to
that effect. N

The writer is of the opinion that if the
American radio fan followed and pursued
this valuable suggestion, a great field for
enjoyment would be opened to the travel-
ing motorist. “Radioize” your car. Equip
it with a complete receiver installation, in
the most logical space you can find for
it, on or in the dashboard, if possible, and
you will find that your car will be the
envy of every fellow radio enthusiast you
meet.

SILVA FLUX SOLDER

Something: of a revolution in the art of
soldering has made its appearance on the
market. This comprises a small bottle of
flux known as Silva Flux and with it an
orange colored carton of solder. This
flux and solder were tried in the labora-
tories of the Rapio Worrp and found ex-
cellent, the non-corrosive fluid leaving no
residue and making a joint which was

- very clean and solid.

$1.50 WE HAVE IT, FANS! $1.50

Nu-Life radio tube renewer works from batteries
of your set. No city lighting current used. Two
Models, Model 201-A renews UV201-A, UX-201-A,
C301-A, CX-301-A and similar tubes. Model 199
for renewing UV199. €299 and similar tubes. State
type of tubes used. Guaranteed or your money
back. Sent postpaid on receipt of $1.50 or C.0.D.
plus postage. Approved by Popular Radio Lab.

W. E. Larivee & Co., 4136 Brush St., Detroit, Mich,

J. E. Anderson’s
Vacuum Tube Voltmeter
Price Jomvletely  $5.00

sembled

M. LERNER

145 West 45th Street, N. Y. City

Radio World has made arrangements

—RADIO NEWS of
—POPULAR RADIO or

—To offer n year's subscription for any one of the following pub-
Heatlons with one year’s subscription for RADIO WORLD

~—BOYS' LIFE or
:RAbig ?San Francisco) or —2nd select any one of the other
i nine publications for twelve months.

EALER or
—SCIENCE AND INVENTION er —RADIO AGE.

SPECIAL PREMIUM SUBSCRIPTION
For NEW RADIO WORLD Subscribers Ordering NOW

This is the way to get two publications

—for the price of ons:

—for one year (regular price
—for 52 numbers)

~—Send $6.60 today for RADIO WORLD —Canadian or Forelgn Postage.

OFFER

—Add 0190 a year exira for

~Present RADIO WORLD subscribers
—can take advantage of this offer by
—extending subscriptions one year

—{¢ they send remewals NOW!

~Indicate if renewal,
Offer Good Until
April 21, 1927

RADIO WORLD’S SPECIAL TWO-FOR-PRICE-OF-ONE SUBSCRIPTION BLANK
RADIO WORLD, 143 West 45th Strest, New York City.

Enclosed find $6.00 for whech send me RADIO WORLD for twelve months (52 numbers, begiNNING.eve.eeeieeiaraciterioeseoiierreceiiecisnionnnienss oo
and also without additional cost, Popular Radio, or Radiz \N’evevs, or Science and Invention, or Radio Dealer, or Radio (Sam Francisco), or Radio Age,
or Boys’ Life (or $10.00 for two yearly subscriptions). No other premium with this offer.
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LIST OF PARTS

PT—One Thordarson R210 Power Com-
pact Unit . .

C1, C2, C3, CT—Four WEB 2 mfd. high
voltage fixed condensers.

C4, C5—Two WEB 1 mfd. fixed filter con-
" densers.

C6—One WEB 4 mfd. fixed filter con-
denser.

TC—One KH double impedance.

OC—One KH output choke.

Ri—One 8000-ohm Kroblak wire wound
fixed resistor.

R4—One 10,000-ohm Kroblak wire wound
fized resistor.

R2, R3—Two Centralab 0 to 50,000-ohm
. heavy duty Radiohms, type 50 M.

R5—One 1,000-ohm Kroblak wire wound
fixed resistor. °

i, 2, 3—Three Benjamin Cle-Ra-Tone
sockets, with mounting base.

SO—One porcelain base socket.

S$.One toggle switch with plate,

RT—One CX-316B rectifier tube.

AT—One CX-310 power tube.

VR—One CX-374 voltage rectifier tube,

F—One 5-ampere fuse.

Two Electrad open circuit jacks.

One Imperial B-Case.

Five sockets. -

Six 4-inch brass mending plates.

Six 2-inch corner braces.

One hard rubber brushing for output.

Nine one-half inch 6/32 flat head machine
screws and nuts,

Two dozen one-half inch flat head wood
screws. ’

THE “WEB” WAVE TRAP
wiL ebminate INTERFERENCE 1

POSITIVELY GUARANTEED TO ELIMINATE
INTERFERENCE, INCREASE DISTANCE AND
VOLUME, AND BEDUCE STATIC

=z
OZ~T2mT

PRICE, $2.00
AT YOUR DEALERS or direct by mail. Prepald

on recelpt of price.
antee.
Written Guarantee with every “WEB” Wave Trap
Sold. Manufactured by
WALTER E. BATHGATE CO., INC.
65 West Broadway, New York, N. Y.

Sold under money.back guar-

The Power Compact

(Continued from page 14)
ten —OLA tubes. The parts are placed in a
metal housing which is 8 inches high, 10
inches wide and 12 inches deep, indeed
very compact. The filament of the ampli-
fier tube is heated off the house line also,
making the unit a complete AC electric-
ally operated device. Instead of using a
separate transformer and two chokes, the
Thordarson R210 power compact unit,
which contains all of these units and
which is only 3% x 534 x 6% inches, was
employed. Not only does this save space,
but wiring as well.

The half-wave CX-316 B rectifier tube
is used. So that the voltage which is fed
into the plates of your AF, RF or- detec-
tor tubes may be kept constant, a voltage
regulator tube, the CX-374, is employed.
An 8,000-ohm Kroblak wire wound fixed
resistor is used to drop the high plate
voltage applied to the plate of the ampli-
fier tube to 90. From this 90-volt post, two
50,000 ohm heavy-duty Centralab variable
resistances are connected. These voltage
drops are for use with the plates of the
RF and detector tubes in your receiver.

The placing of the parts is important.
Therefore, follow the layout exactly as
shown. If will be noted that the sockets
for the tubes are so placed that there is
plenty of room to put your hand in to get
at the tube. This applies to the fuse sock-
et as well. To mount the Kroblaks, spread
apart the lugs, using one as 2 mounting
foot, the other for connecling. The con-
densers are held in place with the aid of

4-inch long brass mending plates and 2-

inch brass corner braces, which can be
purchased in any hardware store. ‘Wood
screws, % inch long, with flat heads, are
used to bolt the transformer, sockets,-etc.,
down. The toggle switch, when purchased,
contains the plate and mounting screws.
important and should be done with care.
[Concluded next week)

VICTOREEN
Super Coils
Send for Folder

Geo. W. Walker Co.
6528 GCarneple Ave.
Dept. B Cleveland, O.

MARCO
Slluminated
CONTROLS

" SPECIFIED
FOR THE
“NINE-IN-LINE”

SUPFR

With such supreme sensitivity and
selectivity as the “Nine-in-line”
Super accomplishes smooth,
hair-splitting dial action is im-
perative. -~

Naturally, therefore, MAR -CO
illuminated back-panel controls are
specified, to give quick reading,
precise, certain action—free from
backlash—and stylish appearance.
At all dealers. Martin-Copeland
1Corgnpz‘my, Providence, Rhode Is-
and.

By ARTHUR H. LYNCH 3

N

A Series of Five ‘Important Articles on

HOW TO USE THE DE LUXE SYSTEM

This series tells’ how to build the 2-tube
De Luxe Receiver (without gudio) and how to
adopt this or any other set so as to obiain the
necessary power from the AC eleciric lomp

socket.

Mr. Lyoch is one of America’s leading radio authors and designers.

He has done

the best job of his life in this comprehensively illustrated series, a digest of whick

follows:

Dec, 25 fssue—Theoretical and historical discussion of the De Li i
the audio channel and B climinator, Jan. 1—The 2-tube aetcfullcy d::;ﬂ)Rucic?xgr ma:f-

trated, including wiring and choice of tubes.

Jan. 8~The National Lynch Power

Amplifier and B Supply (3-stage AF and B and C eliminator, adaptable to any

receiver),

graphed parts. Jan. 15 and

Many _illustrations include picture diagram of wired connections to photo-
22—De Luxe reception from lamp socket with latest de-

vices, including trickle chargers and A batte 1 ickl
. . ¥ h
with picture dlagrams of wiring, from antenzz' t‘(-)e Et‘l)x'é tX:m: :p?:lg:rr. and Abox flter,
Send 15¢ for any one copy, or 60c for all five.
Send $6 for one year's subscription (52 num-
bers) and get the five copies FREE!

RADIQ WORLD

NN ERURENREREN RN RN

145 WEST 45th ST.

NEW YORK E

Ceurt O d, L L
ARTHUR H. LYNCH, auto spesd
demon and radio enterpriser extra-
ordinary, about to take a 68-mile-an~
bour jog In his car. ?
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IMAGINATION! Plus
SCIENTIFIC KNOWLEDGE!

are the reasons why world famous

writers such as Jules Verne, Prof. Garrett P. Serviss, H.
G. Wells and others haye written the most amazing stories
of the present and future that the world has known.

Many of these stories are being printed for

the first time in this country

LEvery story in the great, new magazine, “Amazing Stories”
is partly scientific—Every story is doubly interesting—be-
cause it combines intense, gripping imagination with a
touch of pure scientific flavor.

The man who reads the famous stories of the immortal
Jules Verne, never forgets them, they take you away from
the world on marvelous flights of fancy. Yet there is a
possible plausible scientific basis throughout.

If you haven’t seen a copy of “Amazing Stories” you've

vEdgaerceB“rmughg.. g}issed the most interesting story magazine published to-
CONTENTS FOR APRIL Every here
A 9o
T ToACYr, oy, THE LIVING DEAD Subscriptions $2.50 the Year
THE REMARKABLE CASE OF DAVIDSON’S — e At (o S o o A e, T i P e, . . P S o
JOHN SONES'S BOTLAR” By Horry Stephen o | Experi Pub. Co., I
i v Harry Stephen Keeler xperimenter Pub. Co., Inc.
WHITE GOLD PIRA B s
T%ETgiANO};NI ']l?HE }E?'?Mv MBerh;I Moore Taylor | 230 Fifth Ave., N. Y. )
R W dlaerdan illiam B. MacHarg Gentlemen: 1 enclose $2.50 for one vear (12 months)
HICKS’ INVENTION H AiiIile : 3
The]isuto]matg: S’rellgsfrv‘i;nvéTDmggK'}%]‘fle l subscription to “AMAZING STORIES.”
By Henry Hugh Simmons NAME
THE BT ot ommos, b tar dlten Poe I ....................................................
(T:xg riLaAll\gDaTll;lAT) Tm{;: F('l)ﬁg_‘.OT ADDRESS ...
art:
ByeEdgal? Rire Biy,oughfrt l CITY & STATE....... ...,

Before You Buy Any Radio Set ConsultP

The first and only complete

manufacturers’

Radio Receivers!

We all want to know what kind of a set is best to Buy. Here is a
book that describes all standard manufactured sets from authentic
descriptions furnished by the manufacturers themselves.
It gives you all the information you need to take your choice, saves
you from “blind” buying, and vain regrets.

GIVES PRICES, TECHNICAL DESCRIPTIONS—

ILLUSTRATIONS !

Receivers are illustrated, prices are given, manufacturers’ names
and addresses supplied. General characteristics of sets are de-
scribed, number of tubes, “Electrified” Receivers, etc., etc.

All you need to know—Just like a permanent “Show.”

The only book of its kind—absolutely unprejudiced. 40 pages—
size 6 x 9 inches profusely illustrated.

Don’t Buy in the Dark—Avoid Making the Wrong Choice

USE “The directory of Standard Radio Sets.”

250 EveryWhere

If your dealer cannot supply you use copuon

D SN, FENSCS W (RS S AL — S (e S fm—— S S

The Conrad Co., Inc. .
230 Fifth Ave., New York, N. Y.

“WHAT RADIO SET WILL I BUY?”
NAME

Gentlemen: I enclose 25¢ for one copy of your bookl

direc-
tory of all standard
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More Volume! Greater Distance!

Better Quality!

All of These at Your Command When You Use a De Luxe Model
BRETWOOD VARIABLE GRID LEAK

MW < EEEEE Miled Nuwt
Mo om
- Coil Lug

« Pedestal

The De Luxe Model Bretwood Varisble Grid Leak is shown in actual
size. The lock nut secures the knob to the threaded shaft. The milled nut
secures the leak to the front panel, if such mounting is dosired. The coil
lug goes to the outside of the secondary and to the corresponding lug on
bullet grid condenser. The grid lug is connected to the grid post of
the detector tube socket. The syphon contains the secret resistance sle-
ment. The pedestal is for baseboard mounting.

More volume—dancing volume—may be obtained by using a high value of resistance.
Turn the knob to the left to accomplish this.

Greater distance results from increased sensitivity, due to correct bias that a variable leak
affords. Better quality is assured when one avoids detector tube overloading, prevent-
able by correct leak setting.

Use the Bretwood and enjoy these advantages.

| North American Bretwood Co., 145 West 45th St., N. Y. City.

| Gentlemen: Enclosed find $1.75. Send me at once one De Luxe Model
I Bretwood Variable Grid Leak on 5-day money-back guarantee. (Or $2.25
| for leak with grid condenser attached.)

The De Luxe Model Bretwood
Variable Grid Leak is speci-
fied by Herman Bernard for

Radio World’s four-tube INVANSI%  oo0aac00000000000000000a0000600060086000800055000000 0EEGEE00aE0EEEE 000069 00600
Universal receiver. AD D RE S S ot
CITY ................... O STATE........................

Inquiries Solicited from the Trade




RADIO

WORLD April 2, 1927

1L

$100.00 SHIP

FOR $4.98 IN A FEW HOUI

[ODEL

CAN BE USED AS A RADIO LOUD SPEAKER
USEFUL AND REAL DECORATIVE BEAUTY

SANTA MARIA
THE FLAG SHIP OF COLUMBUS IN THE DIS-
COVERY OF AMERICA IN 1492
Size: Height, 25 in.

Width, 11 in. Length, 27 in.

You have been looking for a loud speaker that combines beauty as well
as usefulness. Here it is. You need look no further. This Idea can’t
be beat.

Can you think of anything more attractive than a beautiful Ship Model
ditting on top of your Radio Cabinet that can be used as a loud speaker?

WE, THE WORLD’S LARGEST BUILDERS OF SHIP MODELS,
supply you with all the parts, cut to fir, and ready to put together for
cither the Santa Maria or the Mayflower, and cither of these two models
can be used as 2 Radio Loud Speaker. It cakes only a few hours to build,
and you will have something that will last a lifetime. The pleasure derived
from building one of these Models, beside the fact of the beauty and
uvsefulness, is worth many times the purchase price.

Mrs. Clara J. Bierbower of Philadelphia, Pa., after completing a Model
of the Santa Maria from our $4.98 cut to fit parts, was so pleased and
delighted with the Model that she entered it in a Model Contest held by
the publishers of Science and Invention Magazine. This Model was
entered against hundreds of other Models from all parts of the country,
and was awarded the Grand Prize for its Decorative Beauty and Simplicity
of Construction. While Mrs. Bierbower was delighted, she said, “that it
was not a surprise as the Model was the most beautiful of its kind that
she had cver seen.” The Parts We Will Send You Are Identical with the
Ounes Used by Mrs. Bierbower. There Were No Extra Parts Used in This
Prize-Winning Model Other Than Those Supplied in Our Regular $4.98
Complete Kits.

We supply you with every part to build either the Santa Maria or the
Mayflower Models, with a full detailed diagram and instruction sheet
showing and explaining every operation. Hull and parts are of Wood.
This is not a cheap cardboard imitation.

See Herbert E. Hayden’s article on page 8 on how to convert a Ship
Model into a2 Radio Loud Speaker.

Write for Our Beautiful Free Ilustrated Booklet on
Ship Models and Their History

MINIATURE SHIP MODELS

3818-20-22-24 BARING STREET

PHILADELPHIA PENNA.

INAL TOUCH ON YOUR

ey

MAYFLOWER
THE SHIP THAT BROUGHT THE PILGRIMS
TO AMERICA
Size: Height, 25 in. Width, 9 in.

\DI0 CABINET

LIST OF PARTS SUPPLIED FOR “SANTA MARIA”; space does not
permit describing the parts for MAYFLOWER, but it is just as complete
in every detail. Hull and keel, 3 pieces; rudder; rudder support; 6 hause
pipe rings; 6 cannons; 6 port shutters; 11 shields; front and poop deck
sides; railings; upper deck with decorated stern; colored picture for stern;
rigging channels; anchor; lamp and bracker; crow’s nest; bowsprit and
yard arm; 3 masts, fore, main and mizzen; spanker boom; jib yard arm;
fore mast yard arm; main sail yard arm; top sail yard arm and latees
sail yard arm; wire for sails; brass name plate; rigging cord (light and
heavy); brads; staples; glue; pullies ot blocks and falls; rear balcony;
rear balcony railings; side balconies; side cabins; flags; ladders; 18 bump-
ing strips; jib sail; fore sail; main sail; top sail and mizzen sail; stand,
3 pieces; hull and parts are made of wood. This is not a cheap cardboard
imitation.  Shipping weight, 6 pounds; all Canadian and foreign orders
must be accompanied by Money Order for $4.98 plus a sufficient amount
for Parcel Post charges.

Length, 27 in.

N A e e S T M M Ml T G P A R S— — S — — g -

MINIATURE SHIP MODELS. Dept. 11

3818-20-22-24 Baring Street, Philadelphia, Pa.

Please send me at once the complete sct of cut to fic parts, and
ready to assemble for the Model .. . .

I will pay the postman $4.98 plus postage (a few cents).

PLEASE PRINT NAME AND ADDRESS
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