A TROUBLE-SHOOTING LAMP 15 CENTS

ENGINEERS ACHIEVE
FEAT IN NEW CIRCUIT
FOR BALANCED SET |

SCIENTISTS GROPING
AMONG WAVES TO GET
PROPAGATION SECRET

HOW TO WIRE UP
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THE YOUNGEST ANNOUNCER IN THE UNITED STATES
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‘RALPH PRATT, nineteen, is a regular announcer at WDAF, Kansas City, Mo. This makes him the youngest professional
\ _“. = announcer in the country. He has a good voice, good iocks, good perscnality but bad luck as a fisherman.
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FASTERPIEC

THEARISTOKRAT

A one-piece Console

of finely selected

Genuine

Mahogany

One of the finest pieces of furniture in which
a radio receiving set has ever been installed. It
is truly an aristocrat with its distinctive, finely
proportioned lines and rich lustrous finish.

Equipped with
the finest of
CONE SPEAKERS

especially designed to bring forth the full merit
of the new construction of the Freshman Master-
piece circuit. Designed for the employment of
the new UX-112 Radiotron Power Tube and
the necessary “C” battery connection—all metal
SHIELDED front and sub-panel.
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Sold on easy terms by Authorized
Freshman Dealers, who also
install and service them

CHAS. FRESHMAN Co., INC.,
FRESHMAN BUILDING. NEW YORK

GENUINE RCA RADIOTRONS

are shipped with Freshman Masterpiece Receivers —matched
and tested for each individual set. Price with this equip-
ment (one UX 112 Fower Tube; one UX 200A Write for our beautiful new booklet illustrating
Detector Tube; three UX 201A Amplifying Tubes] SI I 7 and dascribing our 1927 Receivers and Accessones

Worlds Greatest Radio!
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VALUABLE
AID GIVEN
BY TESTER

Simple Device Enables
Reading of Plate Cur-
rent Flow in Any Part of
Receiver — Shorts and
Opens Located Without
Breaking Connections.

OUTPUT RATED

Slightly More Extensive
Circuit Enables Read-

ings of Comparative
Strength At Any Point

By Ted Tobin

ONE of the toughest problems for

some experimenters is to know what
to do to make a set work that refuses to
peep. Usually there is an open circuit that
should be closed, or a short circuit, which
means that current is effectively de-
toured. To find the seat of the trouble
and to remedy it is the problem.

Tube testing devices help wonderfully
in giving an insight into the trouble.
Once trouble is located and identified it
1sd comparatively easy to effect the rem-
edy.

Take a tube tester circuit as shown in
Fig. 1. This is easily constructed. It
consists of a tube base, used as a plug;
a socket, a switch and a milliammeter,
say with a 0-to-50 full-scale deflector,
and a fixed condenser, C. A panel and
baseboard are used for mounting, as in
Fig. 2. A pair of bent brackets should
be used if a sloping panel is to be em-
ployed. To the four leads that come from
the tube base terminals flexible leads are
soldered. The two filament leads may be
intertwined. Keep the plate and grid
leads separate and as far apart from each
other as is convenient.

Plate Current Flow

You can determine how much plate cur-
rent is flowing by dnserting the plug in
a socket of a receiver, the tube taken
from that socket being placed in the test-
er socket, to which the free ends of the
four flexible leads have been properly
connected.

A tube chart will tell you what plate
current should be flowing at a given volt-

' Tubes As Trouble Lamps

Tip

Flate

Gri1d

JAACKS
%

Bourched

Filament
leaadsy

Plug o
set

Tester Socket

FIG. 1
A TUBE TESTER and trouble-shooting aid. The plug is made from an old' tube
base, the leads being carried by flexible wire to a socket in the tester. C is an
optional fixed condenser, MA a milliammeter.

_ﬂi]l.z'gimme'tef

Zeadsto
- 7
Tester P Ug

L i
Tip Jacks St

FIG. 2
The set-up for the tester shown in
Fig. 1.

age with a given negative bias on the
grid. See the July 10 issue of Rapio
WorLp for such a chart. If the read-
ing is considerably higher than what it
should be there is some trouble connected
with the circuit in which that socket
in your set is wired. It may be a shorted
grid leak, an incorrect grid bias or grid
return (e. g, positive instead of nega-
tive) or a broken winding of a coil, either
AF or RF. If there is no reading, re-
verse the connections to MA. If still no
reading, the plate circuit is open or the
grid bias is very excessively negative.
The less negative or more positive the
grid, the greater the plate current con-
sumption.

Fig. 1 shows how posts for a pair of
earphones are provided. Combining the
use of phones and milliameter MA you
have a handy trouble-shooting outfit.

Variety of Uses

Some detection is possible even on a
tube hooked up for radio frequency am-
plification. Therefore by starting with a
test of the first tube (receiver input) and
progressing toward the final audio tube

www ametricanradiohistorvy com

FIG. 3
Circuit diagram of the tester in use.
The tube symbol at left (1) is really
the plug in the receiver socket, as
(1) and (2) represent the same tube.

you can use the phones to locate at what
point no reception is possible, and know
that your trouble does not lie beyond
that.

In the audio channel you get regula-
tion response in the phones by the Fig. 1
method.

Be sure to open the switch when the
phones are plugged into the tip jacks.

The schematic diagram is shown in Fig.
3. The tube symbol (1) is not a tube,
but the plug. The tube ds in the tester
socket (2). The phone tip jackets are A
and B, the switch is S, the phones are P
and the fixed condenser is C. A good
value for C is .5 mifd, but other values
may be used.

Better Yet

A tester with wider scope dis diagram-
med in Fig. 4. The choke coil CH has
(Concluded on page 4)
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CONDENSERS
LET DC PASS
FOR SECOND

Charge Is Registered on
Sensitive Meter When
Key Is Pressed, But Sub-

sides. Almost Immed:-
ately

By Smedley Spear

Ii DC is impressed between two points
of an insulator, a current flows, which stops
stiortly. It may be said then that the flow
of DC exists but for a short while in an
insulator. This may be proved by inserting
a condenser or other insulating material in
series with a battery and very sensitive
meter, such as a galvanometer and a key.
As soon as the key is closed a sudden de-
flection takes place. This soon drops to
zero. This short-lived flow of current is
due to the production of an electric strain.
This, however, is held back by an elastic
reaction of the plates or-insulating material
of the condenser.

This action may be referred to as an elec-
tric stress. Due to the reaction of the
stress, the electric strain caused by a con-

Output Measured

sistent emf., reaches a steady value, where- kind of dielectric material. Only in a con-

upon the current equals zero.

If the electric strain is allowed to dimin-
ish, a new current exists m the opposite
direction. This current, which is called
“displacement current,” exists only when
the electric strain is constantly changing. If
we consider the existing of an electric stramn
or displacement in an insulating material,
this material is called a dielectric, while the
displacement current is called a dielectric
current.

Question of Molecules

The electric displacement is not exactly
defined as to the passage of matter on which
the charge is carried from one plate to an-
other, nor even from one molecule to an-
other, within that substance. It may be
hetter thought of as if in each molecule,
when a positive charge is moved to one end
and a negative charge to the other. With
all the positive charges being directed in
one direction, the effect is equal to a certain
change which has been sent across the di-
electric.

To illustrate, suppose a great many balls
to be lying in a mass. Let one ball be
pushed slowly. This ball will then push
the others, a certain distant. Energy has
been transmitted and still no single ball has
gone the entire distance.

In a condenser, the displacement is pro-
duced in the dielectric, by placing the di-
electric between metal plates and connect-
ing th plates to a source of emf. The plate
from which the displacement takes place is
known as the positive plate of the condenser.
The other plate is known as the negative
plate. When a D C source of emf. is con-
nected to the plates, a displacement current
flows.

This continues until the electric displace-
ment reaches its final vatue. The displace-
ment, which is produced, is dependent upon
the voltage applied to the condenser and the

After Rectification

T\

FIG. 4
Relative output values may be obtained with this hookup, which is more versatile
than the Fig. 1 method:

(Concluded from page 3)
been added, likewise the crystal delector
CD. the microammeter MCA, the tube
jacks C and D, and the fixed condenser
Cl, also .5 mifd. If a microammeter is
not available, use a 0-to-1 or 0-to-1 1-2
milliammeter.

Notice that this hook-up gives you a
pulsating direct current output and nieans
of evaluating this comparatively. Thus
if you want to test a tube in comparison
with some other tube, anywhere in the

set, watch MCA and get the readings
in each case. The output will increase
if there is improvement. Note that the
Fig. 1 plan is embodied in full, the switch
being open if the phones are plugged in
at A and B. Close the switch to utilize
the phones at C and D, this use letting
you judge by ear when volume is great-
est. An odd point is that your ears may
deceive you occasionally, a signal that
seems louder actually giving a reading
that shows the volume to he less.

WWWamericanradiohistory com

ductor can a direct current flow.
Action of AC

An alterating current can, however, also
flow tiirough condensers, in the form of di-
electric current. The electric strain or dis-
placement reverses its direction. Here, the
electric strain, at every reversal of current,
reverses its direction. In the DC method,
when the plates of the condenser have no
potential difference, the discharging ceases.
In the AC method, AC is constantly flowing
into and out of the condenser, so that the
voltage between the plates may be kept
equal to the value of the emf. at the mo-
ment it is applied. A condenser offers less
obstruction to the AC flow at high fre-
quency, than at low frequency. Therefore,
the more rapid the alterations, the more cur-
rent will flow through the condenser.

The use of different dielectric materials
changes the capacity of the condenser. The
greater the area of the plate, the greater the
capacity in direct ratio. This applies to the
increasing of the -distance between the
plates.

Only First-Class
Sets Useful In

South America

Radio is proving to be the most vital
of factors in the strengthening of rela-
tionships between the peoples of the
North and South American continents.
This is the opinion .of Albert G. Linsig,
foreign representative of the Freed-Eise-
mann Radio Corporation. He said:

“The demand for radio receivers in
South America is enormous but only the
hest quality of sets can be used on account
of the damp atmosphere. The first Amer-
ican sets shipped to South America were
not satisfactory, but since that time the
manufacturers have learned to provide
apparatus which is suitable for the con-
ditions that prevail there and which are
sensitive enough to bring in stations at
long distances because in South America
the broadcasters are very far apart.

“My best estimate is that there are
250,000 sets in Argentine, in Chile, 40,000
to 50,000, in Brazil, 60,000; in Peru, 12,-
000 sets which have been licensed at an
annual fee of a Peruvian pound, and prob-
ably, as many more which have not been
licensed ; in Uruguay, 10,000 to 15,000; in
Ecuador, 5,000; in Paraguay, Bolivia, and
Venezuela, very few receivers, due to re-
strictions.”

Triumphant Return

of WRC Players
Planned For Fall

The WRC players, who made their de-
but last Winter, under the direction of
Madge Tucker, it is said, will be back
at the microphone in the Autumn after
a Summer vacation, and othen; regulars
of the air, including Mrs. Nina Reed
with her discussions of books and world
affairs, and Dorothy Townsend, with her
discussions of women'’s affairs, will remain
associated with the Washington Station.

Continuing in charge of the Radio Cor-
poration activities in Washington will be
the same organizatton that has carried on
in the past. These officials are F. P.
Guthrie, district manager; Ralph Ed-
mund, program manager of WRC; Ken-
neth Berkeley, assistant program man-
ager; William M. Sweets, studio manager
and publicity director; George F. Ross,
musical director and announcer, and
George Ellis, engineer-in-charge.
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By Edward H. Loftin and S. Young White

PART 1

(Copyright, 1926, by the Authors)
THE electromagnetic form of coupling,
which s the form in most common
use in radio receivers, transfers more
energy at the higher frequencies of a giv-
en range than at the lower of that range,
which accounts for present-day broadcast
receivers being more efficient on short
waves than long, and also accounts for
such receivers being more selective on

the long waves than on the short.

This effect is-more specifically illus-
trated in Figs. 1 and 2 where, in Fig. 1,
there are shown two circuits 1 and 2 in-
ductively coupled, circuit 1 having a source
of alternating current which can be varied
over a wide range of frequencies, and cir-
cuit 2 having a variable condenser that
will permit its being tuned to follow in
period, or resonant response, the varia-
tions of current frequency in circuit 1.
Fig. 2 graphically shows the result in
energy transfer as current frequency in
circuit 1 is varied and circuit 2 is tuned
to follow the wvariations. If ordinates
represent energy transfer and abscissae
represent frequency, then the upward
sloping curve EL fairly well represents
the increasing energy transfer with fre-
quency increase.

It is apparent that in a cascade radio
frequency receiver having a number of
such couplings, as for example between
the antenna and first amplifier, hetween
the first amplifier and second, and
between the second amplifier and detec-
tor, three in all, this effect multiplies and
becomes decidedly marked; so that if the
energy transfer can be straightened out,
as by lifting the end at the lower fre-
quency side, great improvement results.

Coupling Varied

Turning to the electrostatic form of
coupling we remark on its characteristics.
Referring to Fig. 3, if we take two cir-
cuits 1 and 2 as before and couple them
through a condenser which is large in
capacity with respect to the tuning con-
denser in circuit 2 then we have loose
coupling, but if we ‘vary the irequency
of the current in circuit 1 and tune circuit
2 in consonance by varying the tuning
condenser, then the degree of coupling
will change with such variation in accord-
ance with the ratio hetween the values of
the larger capacity coupling condenser
and the smaller, but varying, capacity tun-
ing condenser. The coupling is tighter
on the longer waves or lower frequencies,
and therefore transfers more energy, and
looser on the shorter waves or higher
frequencies, and therefore transfers less
energy. The resulting energy transfer

Eic

with frequency variations is somewhat as
represented by the downward sloping
curve Ec in Fig. 4.

This electrostatic effect suggests the
result that can be obtained if the two
couplings can be made to work together,
for where one is deficient the other is
efficient, and vice versa. So we proceed to
combine them as shown in Fig. 5. Just
combining, however, is not all that is
necessary, for in broadcast receivers we
want the result shown in Fig. 6 where the
electrostatic transfer curve Ec combines
with the electromagnetic curve Ei1 to p. -
duce a substantially constant, or hori-
zontal line, transfer Eic.

Can Shift Coupling

The electromagnetic coupling can be
shifted 180 degrees in phase merely by re-

Nl
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Fia.7

versing the connections to either coil, so
that the electromagnetic transfer can be
made to either aid or oppose the electro-
static transfer. If connected to oppose,
then it would be represented by putting
the curve E: below the line in Fig. 6. so
that -at the frequency where the two
curves are shown to cross, that is, energy
transfer for each is equal, they would
cancel out and give zero coupling or no
energy transfer instead of adding up to
give the substantially horizontal line Eic.
While this ability to get zero or very
small coupling may have an important
place in some forms of radio work, yet it
is not what is desired in a broadcast re-
ceiver, so that care must be taken to so
pole the electromagnetic coupling as to
have it aid or be in phase with the electro-
static coupling.

In Fig. 7 assume a vacuum tube having
its grid circuit excited with high fre-
quency current, and its plate energized
through a choke coil having sufficiently
high inductance and low distributed cap-
acity that the reactions of elements
selected in a shunt circuit will predomin-

ate, or be in effect the plate
circuit reactions for the hioh

ety

frequencies, as by having a
switch as shown that will select

— at will anyone of the resistance,

L inductance and capacity ele-
ments shown. We represent

the inherent tube capacity in
s«dotted lines.
If we take the potential at the

WWAW americanradiohictory com
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grid due to the exciting current as a zero
or reference vector for the vector diagram
of Fig. 8, shown as the zero vector Eg,
then placing the switch on the resistance R
leg of the plate shunt circuit the resulting
high {frequency amplified plate current
will be (neglecting the reaction of the
choke coil which if properly designed will
have little effect) in phase with the grid
potential, and can be represented by the
vector Ipr, also on the zero vector line.
Grid Current Phasing

The reaction of the resistance to this
in-phase current will tend to drive some
current to the grid through the inherent
tube capacity, but due to this inherent
path being substantially capacitive only in
reaction the current to the grid will lead
the grid potential Ec by 90°, and can be
represented on the vector diagram by
the vector Ter on the 4-90° vector line,
and being 90° out of phase with the grid
potential Ee, neither aids nor opposes its
operation, and therefore is neutral in the

-90°

+90°
FiGc.8.

matter of regenerative amplification or
oscillation production.

Opposing Effect Used

Switching to the capacitive C leg the
resulting high frequency amplified plate
current, by reason of the capacitive re-
action, leads the grid potential by sub-
stantially 90°, and can be represented by
the vector Irc on the +90° vector line.

But mere combining and correct polar-
ity are not in themselves sufficient if a
good horizontal line is to be obtained. It
must first be decided how much total or
combined coupling is desired, and then
each of the two kinds proportioned with
the regard for the other to arrive at the
desired amount and desired constancy.

The electrostatic coupling must take due
cognizance of the tuning condenser, and
particularly its maximum and minimum
values at the extremes of the broadcast
wavelength band. Therefore the electro-
magnetic coupling must take into consid-
eration the limitations imposed on the
electrostatic by the tuning condenser, and
50 on, each design being a study in itself,
but the results compared to those ob-
tamed with an ordinary non-constant
coupling are well worth the trouble.

The results are rather easily arrived
at as between two simple circuits after a
little experiment, but when it comes to
applymg the combination to vacuum tube
amphﬁers_ then the problem requires fur-
ther consideration, so that a few thanohts
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Feat in Constant Coupling

A Non-Reactive Plate Cir-
cuit Is Used by Loftin
and White, With Com-
bination of Capacity and
Inductive Interstage
Coupling, Which Is Con-
stant for All Broadcast
Frequencies and Above.

leading up to the use there may not be
amiss.

Plate Reaction Important

The principal effect that requires the
additional consideration is the reaction
of the plate circuit of the tube on the
amplified currents causing them to take
effect on the grid through the inherent
capacity of the tube which is principally
the grid-plate (and their leads) capacity.
Examining the different possible reactions
and their effects through the aid of a

73

FiG.9.

circuit diagram and a vector diagram is
helpful.

Likewise the reaction of the capacity of
this 90° leading current will tend to drive
some current to the grid through the in-
herent tube capacity, but due to this in-
herent path being substantially capacitive
only in reaction, a further leading of 90°
will be brought about, making the current
arriving at the grid 180° out of phase
with the grid potential Eg, and can be
represented on the vector diagram by the
vector Izc on the 180° vector line. This
substantially complete opposing effect of
a capacitively reacting plate circuit is
therefore most effective in destroying the
amplifying ability of the tube.

Switching to the dinductive L leg the
resulting high frequency amplified plate
current, by reason of the inductive re-
action, lags with respect to the grid po-
tential by 90°, and can be represented
by the vector IeL on the —90° vector line.
As before, there is a reaction through
the tube capacity due to this lagging cur-
rent, but the capacitive nature of the
tube path produces a lead that just about
overcomes the lag, so that the current
arriving at the grid is just about in phase
with the grid potential Ee, and can be
represented on the vector diagram by the
vector Is1 on the zero vector line.

Foundation of Regeneration

This substantially in-phase effect of an
inductively reacting plate circuit is the
foundation of regenerative amplification
through tube capacity and production of
oscillations when the returned current is
sufficient; in fact when the returned cur-
rent is enough to raise the potential by

N
T
|

an amount at least equal to the original
impressed potential.

Thus we may set up the axiom that a
resistive or non-reactive plate circuit is
neutral in the matter of regeneration, a
capacitive plate circuit is opposed to re-
genecration, and an inductive plate circuit
supports regeneration.

With the analysis behind us we can
examine these effects as encountered in
practice. Considering a simple vacuum
tube amplifier having an adjustable cir-
cuit 2 of proper proportions to pass
through resonance in the plate circuit, as
shown in Fig. 9, with a current of high
frequency fi input to the grid. Now by
varying the adjustable circuit 2 in the
plate circuit we know that we can get
wide variations in current intensity or
signal strength. Representing in Fig. 10
signal intensity by ordinates and wave
length or frequency of circuit 2 by ab-
cissae, we find by plotting a curve a for
instance, strongest signals are obtained
in the region of wavelengths below the
resonant frequency fi.

Phase Angle Widens

Using the preceding analysis the reason
is obvious. As the circuit is tuned from
low wavelength upward its reactance is
predominatingly inductive, and with the
series  impedance

rapidly increasing,

though remaining inductive, in going to-
wards resonance, more and more current
is sent to the grid in proper phase to
produce regenerative amplification or os-
cillations. Approaching near resonance,
though the series impedance is still in-
creasing, the capacitive reactance begins
to neutralize the inductive reactance, so
that the fed-back currents draw more and
more out of phase with the grid potential,
and the regeneration falls off rapidly be-
fore resonance is reached as shown by
curve a.

At resonance, though the series imped-
ance is enornmous and maximum, tending
to send large current through the tube,
the current is 90° out of phase and there-
fore neutral, as the circuit is now entirely
resistive, due to the capacitive and in-
ductive reactances neutralizing each other.
Beyond the frequency f:, or resonance,
the circuit 2 creates a predominating
capacitive reactance, so that de-amplifica-
tion takes place and the signal intensity
continues to fall off by reason of the fed-
back currents being in opposing phase
to the grid potential.

Oscillation Too Easy

Considering the Armstrong patent (U.S.
Patent 1,113,149), for instance, nothing
could be more fallacious than to say that
its reference to a tuned plate circuit in-
cludes regeneratlon, for obviously when
the plate circuit is in the tuned condition
it is non-reactive, wholly neutral in dts
effect on grid potential, and totally inno-
cent of any regeneratxve defects. And
we say defects, for in looking towards
producing a tuned radio frequency re-
ceiver nothing is more unwanted than

www americanradiohistory com

Inventors Call Tuned
Radio Frequency a Mis-
nomer — Declare Only
First Stage Is at Signal
Frequency, the Others
Being at Different Fre-
quency and Cutting
Down Energy Transfer.

regenerative effects, as will be more
specifically pointed out.

n Fig. 10 we have included a horizontal
broken line marked “oscillation line,” and
have shown the portions of curves above
this line in broken lines, this being for
the purpose of indicating that above the
line is the oscillation region. We do not
mean to convey the impression, however,
that every system like Fig. 9 will produce
oscillations merely by reason of having a
tunable circuit in the plate circuit. To
the contrary, whether or not the curves
reach the oscillation line depends upon
the selection of the relative values of
inductance and capacity in both circuits
as well as adjustments of the tube poten-
tials, but of course with modern high
amplification constant, or high mu, tube
oscillations occur more readily than usu-
ally desired.

Proceeding a step further, and to the
circuit ordinarily selected as a basis for
multiple stage radio frequency amplifiers
shown in Fig. 11 where the plate circuit
is merely coupled, and more or less loose-
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ly, to the tunable circuit 2 in the grid
circuit of a succeeding tube, it is obvious
that varying the coupled circuit 2 will
cause it to produce in the plate circuit all
the varieties of reactions produced by
the directly inserted circuit 2 in Fig. 9,
but less in magnitude in proportion to
the looseness or percentage coupling.
Thus, if the constants of circuits 1 and 2
are so chosen, and amplification is sufﬁ-
cient, that there is a substantlal reglon
of oscxllatlons above the “oscillation line”
in F1g 10 for the arrangement of Fig. 9
(and in broadcast receivers the circuits
are usually of suitable design and mod-
ern tubes of such amplification for this),
then going to the arrangement of Fig. 11
will result in producing decreasing tend-
ency to oscillate as the coupling is loos-
ened, as pictured by curves b, ¢, and d
in F1g 10, curve d being shown to repre-
sent such looseness that regenerative am-
plification only, and no oscillation, is
secured.

At first blush this might make it appear
that it is easy to build a receiver that will
not oscillate by merely using suf’ﬁcxently
loose coupling, but if the receiver is to
cover a wide range of frequencies, as
must a broadcast receiver, then the defect
it would have is immediately obvious by
turning back to Fig. 2 and observing the
curve EL.

An Inefficient Way

To be entirely free from oscillations the
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Amplification Equalized

receiver would have to have such loose
coupling at the lowest wavelength (high-
est frequency) that it would not oscillate
there, and then accept the substantial de-
crease in’ efficiency for the longer wave-
lengths illustrated by curve EL.

Some commercial broadcast receivers
meet this situation by associating a part
of the coupling element with the tuning
condenser shaft so that coupling is me-
chanically simultaneously varied with tun-
ing to keep up the efficiency throughout
the broadcast band.

It might be well to consider this ex-
pedient from a practical point of view.
The manufacturer might adjust his coup-
ling in the factory with a given set of
tubes and adjustments, such as 90 volts
on the plate, so that it remains just
below oscillations substantially uniformly
throughout the broadcast range. Since
the receiver is depending on regenerative
amplification for its amplification, and a
change in the amplifying ability of the
tube does not change the regenerative
amplification in direct proportion but in
geometric ratio, the receiver will fall off
enormously in efficiency as a 90 volt B-
battery loses its voltage with use, or tube
filaments lose their emissive power as
they do only too rapidly, or there is other
cause for loss of amplification.

Likewise, the fellow who is ambitious
and wants to use 135 volts or more on
his plates is out of luck, for all he will
get will be oscillations.

Loss Between Stages

We stop here to answer a pertinent
query, as follows: Being told that with
a single regenerative tube amplification
in the order of hundreds (sometimes
stretched to a thousand) of times ds had,
why is it that in a radio frequency re-
ceiver having two stages just below os-
cillations, as just described, we do not
get as an overall amplification the product
of the hundreds of times obtained in each
tube, namely, ten thousand or more times?
The answer is simple and is found in Fig.
10, where it is clearly shown that maxi-
mum regeneration is had when ‘circuit 2
is considerably out of tune, and though
large energy is built up in the plate circuit
there is no resonant transfer of it to the
succeeding tube, which of course means
extreme inefficiency and therefore waste
of the regenerative effect. Also, to pre-
vent oscillations the coupling in such a
receiver must be quite loose, so taking
together non-resonant transfer and loose
coupling transfer, though there may be
amplification to the extent of several hun-
dred times in the plate circuit, an ex-
tremely small percentage of this is ef-
fe%tive on the grid of the succeeding
tube.

The Rice Method

This leads up to pointing out that din
such a receiver the term “tuned radio
frequency” when applied is a misnomer,
for in fact the only circuit in the system
tuned to the incoming radio frequency
1s the grid circuit of the first tube. The
other radio frequency circuits are mere-
ly adjustable reactance producers, and
when adjusted for maximum effect are out
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Fig.12.

Decline of Comparative
Energy on Higher
Wavelengths Avoided
By Combining Opposite
Characteristics of Ca-
pacity and Inductance—
System Neutralizes In-
dependent of Tube
Capacity.

of tune with the signal frequency and grid
circuat of the first tube.

Pausing for a moment with the so-called
Alexanderson tuned radio frequency pat-
ent (U. S. Patent 1,173,079), a search of
it does not disclose any means provided
for overcoming the defects outlined, so
that it too works on the principle of one
tuned circuit and succeeding circuits as
reactance producers, and therefore out of
tune. The claims specify all circuits as
tuned but the provided system does not
permit carrying out the specifications.

When Rice proposed (U. S. Patent 1 -
334,118), to destroy the effectiveness of
the inherent tube path the first step to-
wards actual tuned radio frequency am-
plification was taken. Even though be-
littled from some corners on the grounds
that he only had “close coupling” and
100% coupling is necessary, his critics
have simultaneously taught the construc-
tion of receivers having the range of 35%
to 45% neutralizing coupling.

As to the operation of Rice, we show in
Fig. 12 his system for neutralizing the
troublesome inherent tube capacity used
in a tuned radio frequency system. Ob-
viously, when circuit 2 is varied the same
cycle of reactions as heretofore described
will obtain in the plate circuit with the
same tendency to send amplified current
to the grid in all phases as before through
the tube capacity (in dotted lines), but
these self-same reactions act in the same
manner through the Rice neutralizing
condenser C., but the upper and lower
portions of the coil in circuit 1 being
oppositely poled, the effects at the grid
of the current going through C. will be
opposed to that going through the tube.

It only remains to make that going
through Ca of such value with relation to
that through the tube to wipe out the
effect of this inherent tube capacity en-
tirely, and this may be done by either
adjusting the coupling between the upper
and lower portions of the coil, or adjust-
ing the value of G, or both. Having just
merely the “close coupling” of Rice is
no disadvantage, for variation of C. to
arrive at the complete result is a simple
matter.

The critics contend that Rice cannot
neutralize for more than one frequency
because he hasn’t 100% coupling. It is
true that Rice is so limited, but not for
the 100% coupling reason, but for a rea-
son to which the system of the critics
is also a victim, and that is lack of con-
stant coupling between the coils with vari-
ation of frequency, so that both of them
get a neutralizing result quite the same
as the energy transfer effect illustrated
in Fig. 2. Of course, if it were possible
to get 100% coupling then it would be
just that and constant coupling. But it
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cannot be had so that any practical plain
inductive coupling below the theoretical
100% will suffer from lack of constancy
as shown in Fig. 2 whether in the 10%
neighborhood or 90% neighborhood.

T Cn
F1G.13.

Rice vs. Armstrong

The contention seems to carry with it-
self the admission that all of the 35% to
45% neutralizing coupling receivers are
free from regeneration at but a single
frequency in the entire broadcast band,
thus coupling them with substantially
100% to any patent that can be made to
cover regeneration.

In his claims Rice defined his neutraliz-
ing system to include a capacity coupling
between the grid and plate circuits “to
prevent the generation of oscillatory cur-
rents,” which brings up the technical con-
sideration as to whether or not his defini-
tion distinguishes from the Armstrong
patent, Fig. 1 for dnstance, which con-
sideration is so instructive as to the re-
actions we have discussed that its analy-
sis is helpful to a better understanding
of these effects. We reproduce Arm-
strong Fig. 1 dn its essential features in
our Fig. 13 in which there is a variable
condenser, which we mark Cs, in common
to, and therefore coupling, the grid and
plate circuits.

Before commenting on whether or not
Armstrong stands between Rice and these
claims let us see what are the affects
of the condenser C. on feedback. As be-
fore, varying the circuit 2 will produce of
itself the cycle of plate circuit reactions
we have previousiy pointed out, so that
it will tend to produce oscillations in some
of its adjustments, be neutral in one, and
prevent oscillations in others, 4all as
pointed out, but not by reason of being
a coupling between two circuits, but rather
by.reason of producing a reaction to act
through a coupling, namely, the inherent
tube capacity.

Likewise the condenser C. is in the
plate circuit, in series with circuit 2, and
this condenser of itself always produces
a capacitive reaction in the plate circuit,
no matter what dits value, the capacitive
reaction being simply large or small as
Co is small or large respectively.

Therefore Cs of itself always tends, by
reason of being a mere series reactance
element in the plate circuit, to feed cur-
rent through the inherent capacity of the
tube dn such phase as to prevent regenera-
tion and therefore oscillations; but, and
let us make this clear, not by reason of
being a capacity coupling between the
circuits, as specified in the Rice claims,
but by reason of being a mere series
capacitive reactance element in the plate
circuit; and it would continue to so act
and to the same extent if it were taken
out of jts position common to the two
circuits and put anywhere else in the plate
circuit.

Whether or not it succeeds in actually
preventing oscillations by this series re-
actance effect depends entirely upon how
much reactance is produced with respect
to the maximum inductive reactance that
the circuit 2 is capable of producing when
in that critical adjustment where the in-
ductive reactance is a predominating

(Continued on page 26)
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Scientific Groping
Unmasking Waves

Mystery of Propagation, Outstanding Problem in
Radio, Being Studied By Leading Experts—
Brief History of Findings

By Leon L. Adelman

The Chas. Freshman Co., Inc.

The question, “What is electricity?”
has been puzzling the world’s greatest
minds. Tmme and again explanations
have been offered which even after
heated argument and debate proved to be
unsatisiactory.

Of as great importance are the ques-
tions “What are radio waves?” and “How
are they propagated?” The first of these
two questions- has been answered. Max-
well, whose theory concerning the na-
ture of light won for him undying fame,
has defined radio waves as electromag-
netic vibrations in the ether.

The question regarding the propaga-
tion of radio waves has been a puzzle
to great minds.

Hertz Called Discoverer

To Heinrich Hertz belongs the credit
for discovering and experimenting with
radio waves. His experiments were made
in the latter part of the nineteenth cen-
tury. Although he was greatly handi-
capped by the lack of necessary appara-
tus, it is remarkable to note to what
great extent he progressed.

Following Hertz were many other scien-
tists who became eagerly interested in
the subject. Among these was Sir
Oliver Lodge. Elaborating on Hertz's
experiments, Lodge invented the coun-
terpoise, a system of wires underneath
the antenna which replaced the ground
connection. With this arrangement he
found that he could get sharper tuning
and more radiated energy.

At about the same time Marconi was
experimenting with various antennas and
grounds. A few years later, in the last
month of 1901, using a wave length of
approximately 1,800 meters, he was able

to send the letter S over across the
Atlantic.

High Waves at First

Before 1912 both experiments and cal-
culations showed the advisability of us-
ing the higher wave lengths for distant
communication. In fact, no one ventured
below 600 meters, while the general tend-
ency was to use 20,000 to 30,000 meters.
Today, the short waves, as from 40 to
80 meters are the thing for distance.

One of the first of the striking pheno-
mena that were noted was the difference
between the so-called Hertzian wave and
the electromagnetic radiations of the
Marconi system. Hertz had noticed that
when his radiated waves encounted an
obstruction, a region of electrical shadow
was left behind, analogous to the shadow
of an opaque object interposed in a heam
of light.

Marconi, on the other hand, found that
lines of force were set up between the
antenna and earth which, detaching them-
selves, became free waves grounded at
their lower extremities, thus {ollowing
the curvature of the earth. It was found,
also that the surface of the earth offered
no appreciable hindrance to the waves
and that when an obstruction such as a
hill or low mountain was reached, they
passed up one side and readily glided
down the other.

Why Water Excels

The conductivity of the earth has a
direct bearing on the propagation of the
waves. If the resistance of the ground
is high, little absorption of the ground
currents takes place, the earth loses its
guiding influence and as a consequence,
the waves become ungrounded, act like
Hertzian waves, travel in straight lines
and no loinger follow the curvature of the
earth. Thus, it is readily seen that dis-

A GOOD MODEL for a 7-tube Super-Heterodyne is shown in the photograph.

Only two intermediate stages are used, instead of the more conventional three.

Note that shielding is employed.

The panel rear has a metal lining, ‘also the

modulator circuit (at right) is shielded from the oscillator which adjoins it, and

‘the oscillator is shielded from the intermediate channel.

The shielding is com-

pleted by soldering a copper lid on the two compartments at right and on the

rear, where the “walls of copper” rise.

The set was built by W. C. Breeden,

c-o P. O. Box 493, New York City.
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tant transmission is best over water, the
water being a much better conductor than
the earth.

Another large factor which was very
noticeable was the difference between
daytime and night-time transmission. As
we all know, much greater distances can
be covered at night than during the day-
time. Just why is this so? A plausible
explanation is that the ultraviolet-rays
from the sun ionize the upper atmosphere
and thus cause considerable absorption
of the radiated energy.

Precedent Upset

Recently, upsetting all precedents, it
has been established as a positive fact
that daylight communication on 20 meters
1s much better than night-time commun-
ication on other wave lengths.

Sommerfeld, in his theoretical investi-
gation, found that there must be two
kinds of waves set up simultaneously by
a transmitter,—space waves, which travel
freely in space, and surface waves, which
move only along the surface of the earth.
As a consequence, Heaviside, in 1901, pro-
pounded this theory. Somewhere in the
upper regions, perhaps at an elevation of
100 miles, there exists 'a welb defined
stratum, or ionized layer, acting as an
excellent conducting surface. As soon
as a wave leaves a radiating system, it
travels upward toward the conducting
layer as well as along the surface of the
earth. The space wave on striking the
ionized laver is reflected back to earth,
but having a greater distance to travel
arrives at the receiving station out of
phase with the gliding ground waves and
hence interference or fading occurs.
Heaviside asserts that the ionized con-
ducting layver serves as a shield and re-
flector, returning the waves to the earth.
If this is the case interplanetary com-
munication is virtually out of the ques-
tion.

In the main the argument among
scientists seem to center about the man-
ner in which the waves are guided around
the earth, whether by the conductivity
of the earth’s surface or by the reflection
from the Heaviside layer.

Short Space Waves

Meissner, working along the hypothesis
suggested by Sommerfeld and bearing in
mind that both the space waves and
earth waves must be in some way con-
nected, found that the space waves are
predominant in the short wave lengths
and that the ground waves are stronger
in_the long wave lengths.

In transmission -over short distances
and particularly over water, the surface
waves are to be counted upon as of
greater importance, chiefly because the
sgrface is a good conductor. Over long
distances, however, the earth waves may
be absorbed, leaving only the space wave
component. Thus, for extremely long
distances the signal strength may remain
constant, little or no interference taking
place_aq the receiving station. Is it, then,
permissible to concede that the degree of
fading depends upon the wave length and
the distance?

It would be well to compare the elec-
tromagnetic vibrations in the ether known
as light with those known as radio.
Their only_ difference, as far as is known,
1s in their wave length, a frequency.
z]Vhereas, li)n fthe 5?3880 of one second

1ere can be trom J to as many as
60,000,000,000 vibrations (correspon}éing
to a wave lengths of from 30,000 meters
to half centimeter, the extremes of range
which it has been possible to obtain to
date) it is conceded that the average
value of light vibrations lies in the neigh-
box:hood of 600,000,000,000,000 per second.
This is 10.000 times the frequency of the
shortest radio wave produced!

Was Einstein Right?

However, as both are vibrations in the
ether, it stands to reason that they
should follow the same laws. Unless one

-
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cares to follow Einstein, light travels in
straight lines and is subject to reflection,
refraction, absorption, diffusion, etc.
Scientists know the causes of these vari-
ous phenomena,- but when such actions
affect radio waves we are at a loss to
give a satisfactory explanation. Sir
Joseph Larmor, whose work on the elec-
tromagnetic theory and other physical
manifestations is recognized by all scien-
tists, has shown by an elaborate analysis
that the simple explanation of the Heavi-
side layer is not the best.

He actually proves that the Heaviside
layer would not act like a mirror but that
a radio wave on encountering a sufficient
quantity of electrons to render the at-
mosphere conducting would suffer so
great a diminution that it would be
damped out or absorbed in the space of
a few miles. Larmor’s theory is that re-
fraction bends the waves around the
earth.

As is well known, light is composed of
different frequencies ranging from the
infra-red to ultra-violet. The shorter
waves, those near the ultra-violet rays,
are bent or refracted more than the
longer ones, as experiments with a prism
will readily show.

Analogous to this, Larmor contends
that the shorter radio waves are bent
more than the long, consequently they lie
nearer to the earth’s surface. This per-
ha_ps. may explain why short-wave trans-
mission on low power is so successful
over long distances.

Dr. Rogers, who invented the under-
ground antenna, proves conclusively that
radio waves depend upon earth conduc-
tion for their propagation. In numerous
experiments he has found that signals
were In no way interfered with by static
or atmospheric conditions, that no fading
occurred, that signal intensity was
greater than with the ordinary antenna,
and that there was no rise or fall in
signal strength regardless of whether it
was day or night, Summer or Winter.
Because of these facts Dr. Rogers be-
lieves that the space waves encounter
much resistance in the atmosphere and
thus die out after a relatively short dis-
tance, while the earth currents persist
and are responsible for the long range.

Announcers Study
to Gain Smoothness;

Need Know Music

The daily routine of the announcer
varies with different stations, just as the
announcer policy of stations differ. WGY
has always been known for its dignified,
reserved announcements. Words are not
wasted and the form of the announce-
ment is usually well thought out in ad-
vance and correctly spoken. The an-
nouncers at WGY assist in the prepara-
tion of programs, write their announce-
ments, give hearings to prospective per-
formers and also in many cases build up
the actual program. Each announcer of
the WGY staff is a musician and if
called upon can give a creditable per-
formance. Occasionally special programs
are offered by the announcer staff and
these are among the most popular offered
by the Schenectady station. For example
the Georgia Minstrels, the farm night
programs. the Radio Four offerings are
all presented by members of the studio
staff.

NO MUSIC FEE LEGISLATION

WASHINGTON.

Congress adjourned without passing any
copyright amendment. Thus the quarrell
between the broadcasting stations and the
American Society of Composers, Authors
and Publishers will be renewed when Con-
gress meets again in December.

No Place on the Air
for Creed of Hate

“If a Man Has Not a Good Word to Say, Let Him
Be Silent,” Carroll Advises—Guile Is
Shadow on Radio

By James H. Carroll RIGHT BATTER{ES

Radio has grown so close to the hearts
of us Americans and has come to mean
so much in our national home life
that it has at last reached a new and
commanding statuss Almost overnight
we have come to realize that it is a nec-
essity, and, what is more, something to
be cherished, and, also from present con-
ditions, something to be protected. There
is a serious condition confronting us and
one that should be faced firmly and
settled once and for all.

This is the sinister shadow of vicious
propaganda—and vicious propaganda to
set race and creed and nationality one
against the other. There is only one kind
of propaganda that should be allowed and
that is the teaching of brotherlove, un-
selfishness and the upbuilding of Ameri
can ideals, patriotism and love for the
flag. With the unsettled condition of the
minds of the people and their striving for
the light, this kind of propaganda is
sadly needed at the present time.

Instead of that, what have we? One
religious denomination belittling another,
and picking it out for bitter attack, sow-
ing the seeds of unrest and hate. And
then on the other hand. we have several
brands of bigotry, race hatred and dema-
gogism served to us, disguised, thickly or
thinly as the case may be, in the guise of
entertainment. Of course, we have the
remedy of tuning them out, but to the
untrained ear much harm may be done—
as much, or more, than can be done by
disguised pernicious literature. But that
is not the question. Why have it at all,
when so much real good can be done?

If a religious denomination or group
wishes to broadcast its services or lec-
tures, let it be done openly. There is
nothing more heautiful than a religious
service and a man of any faith can learn
something good from listening to the
service. Any religion is useless unless
one observes its tenets to the utmost, and
there is nothing in the tenets of any re-
ligion that preaches malice, bigotry or
race hatred.

Politics must also be kept out of hroad-
casting and out of radio as a field for
trickery and advancement. If, at elec-
tion, a candidate wants to broadcast a
speech as paid advertising that should be
allowable if so announced. But if a poli-
tician wants to debate or make an attack
on an opponent. the opponent should be
granted the privilege of answering him
over the same station on the same night.

Radio as a whole must also be kept out
of the hands of politicians or parties,
classes or cliques. The national govern-

(Hayden)
THE NEW 171 power tubes require
hizh B voltage. Although the appli-
cation of a high grid bias tends to
keep down the B drain, it is still too
high for batteries, unless parallel con-
nection is used or layer-built B bat-
teries.

‘ment must be brought to realize the im-
portance of radio as a factor in national
life, as a means of entertainment and
education, and the power of the united
radio fans and listeners of the nation.

Bitterness and strife must be kept off
the air—only wholesomeness and cheer
should be the background for the splen-
did programs that we are enjoying daily.
If a man has not a good word to say, let
him be silent. If he have spleen in his
system let him follow the example of
Socrates and with a mouthful of pebbles
go down to the beach and mumble it
there. The “mike” is not for such.

The “gate” should also be opened for
those who have something to “put over.”
If we have a message to deliver, let us
give it straight, without “applesauce,”
without guile. The American public likes
fair dealing; it likes to get its punch
straight from the shoulder. At least, the
hetter element does, and this element is
represented en masse by the radio listen-
ers.

At present this is the only real shadow
on radio.

WLW_Prepares

For Super-Power

WLW, Cincinnati, has ordered equip-
ment to enable it to use 50,000 watts for
broadcasting, putting it on a par with
WJZ as a super-power station. WGY,
Schenectady, is considering trying 500,-
000 watts next Winter.

WITH THE

HONOLULU, T. H.

When officials in the local office of one
of the commercial radio companies wanted
to send greetings to the staff of the com-
pany’s Johannesburg office, at South
Africa, they found themselves unable to
do so, due to their inability to establish
direct communication with the Johannes-
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AMATEURS

burg station. At this point, however, a
local amateur, Masayuki Hismato. opera-
tor of station 6CL]J, volunteered his assis-
tance, and in a few hours the message
had been delivered in South Africa
through a Johannesburg amateur with
whom  Hismato maintained regular
schedules.
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wHow to Wire Up the
BROWNING-DRAKE

[Part I of this article, with wiring dia-
grams, was published last week, issue of
August 14. The wiring directions are given
in full this week. Operating data will be
published next week.]

By Herman Bernard

Associate, Institute of Radio Engineers

SSUMING an 8x22"” panel, prefer-

ably Bakelite, as is the decorated
type, the shaft line is 454" up from bottom,
hence 3%"” from top. This location im-
proves tuning convenience. On the line
for the shafts, Cl is mounted 3" from left
and C2 is 3" from right. The switch is
574" from left. while the tickler knob
(34" hole) locates itself 574" from right
of panel. The Tate bracket holes are
14" and are 2" from top and bottom, re-
spectively, making four holes, two on each
side, %' from side edge and 2” from top
and bottom. As the baseboard is fastened
to the brackets, the panel is completed
when drilled for the aforementioned holes.
The official panels are already drilled.

Now mount the six panel parts—two
condensers, Cl and (C2; tickler knob,
switch, S; and two brackets. Next affix
the baseboard to the other arms of the
brackets with wood screws. A space of
134" is left between baseboard front and
panei rear.

It will be found that the baseboard just
slides underneath the 3-circuit coil L3L4L5
so that the baseboard slightly helps sup-
port the coil.

Baseboard Assembly

Turning the outfit around, so that the
panel is farthest from you—a position as-
sumed throughout, from this point on—
proceed to locate the instruments in posi-
tion.

STEP 1.—Put the five sockets in a row,
with arrow to the left rear. Thus the
minus hole in the socket is nearest you,
the plate hole at the opposite side, grid to
left and plus to right. The outside socket
mounting holes are 24" back from rear
edge of baseboard and are, right to left,
distant from baseboard right as follows:
614", 834", 104", 1214” and 14”. Drive
wood screws through the socket mount-
ing holes at these points. The other sock-
et mounting holes locate themselves.

STEP 2—lLocate the single mounting
for the filament resistor R7 with its
mounting hole 334" from right and 14"
in. A double mounting ds located 414"
from left and 114” in. This is for R1 and
R2. The fixed bypass condensers C4 and
C5 are located just to the left of this
double mounting. Now remove the base-
board from the brackets.

STEP 3—Locate the audio transformer
PBFG %" from long panel edge of base-
board, with P and B posts at left, nuts
on these posts 614" from baseboard left.

STEP 4.—Fasten the 4.0 mfd. condenser
C8 with four flush lugs at bottom and the
two connection lugs at top left. The right
side of C8 is 534" from baseboard right.

STEP 5—Put the 0.1 mfd. condensers
C6 and C7 in alignment 3-8 back from
sockets, so that C6 is centered in respect
to the P post of socket 3 and the G post
of socket 4. Likewise locate C7 in respect
to these posts on sockets 4 and 5.

STEP 6.—Place two double mountings
at right angles to C6 and C7, with lugs
14" from these condensers. The mount-
ing holes are 434" back and respectively
1014” and 123" from left.

STEP 7.—Locate the filter choke FC

(Foto Topics)

FIG. 4

The power tube is the large bulb and is
second from left as one looks toward the
front panel. The photo shows this point
being made at the Haynes-Griffin radio
store in West Forty-third Street, New
York City, where many admired the ex-
hibition set, shown on opposite page in
detail

with binding posts facing you and put it
Eet‘ween PBGF and C8, equidistant from
oth.

Wiring Directions

A little of the assembly will be taken
care of as part of the wiring.

Restore panel to baseboard.

STEP 8—First wire the filaments. Con-
nect the 4 post of socket 2, extreme left-
hand socket, to the minus post of its neigh-
bor, socket 3, second from left. Connect
the plus post of socket 4, third from left,
to the minus post of socket 1, extreme
right-hand socket. Join the right-hand
side of R7 to the GN post on 1.2 (desig-
nated GN on the coil) and to the left-
hand binding post of Cl and to one side
of the switch S. Continue this lead to
the minus post of socket 2 (extreme
left) and to the minus post of socket
4 (third from left). Connect together the
plus posts of sockets 1 (extreme right)
and 3, (second from left). Continue this
lead to the plus post of socket 5 (second
from right). Join the open side of R7
to F minus on socket 5 (second from
right).

STEP 9.—Place in position the bracket-
ed antenna-ground strip and the bracketed
battery strip. The antenna-ground one is
at right, edge 1” in from right, the other
with edge 1” from left. The strips extend
124" from baseboard.

STEP 10.—Connect the Ant. post on the
strip at right to the A2 post of L2 (desig-
nated A2 on the coil). Connect ground
post to the rear side of the right-hand lug
on the R7 mounting. This lead previously
was carried to GN, etc. Connect the Al
post on coil to the central binding post on
Cl. Remove nut from G post of right-
hand socket (1) and place lug of NC
thereon; also the lead continued from the
central condenser post (Cl1). Let CN be
at right angles to the baseboard length.
Wire the other end of CN by a long high
lead to the left-hand upper post of L4.

STEP 11.—Join the plate post of socket
1, extreme right, to the middle left-hand
lug of the detector coil arrangement (L3).
This lead may be partly parallel to the
CN lead, but at least 114" lower. The
lower left-hand lug of the detector coil
outfit (IL3) goes to one side of the ad-
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jacent condenser C4 and one side of the
double mounting (the lug at right rear).
Remember that “rear” means nearer the
panel. The other side of C4 and of this
section of the mounting goes to the ad-
joining lug on the other section of this
mounting and to one side of C5 and on to
B Amp. 4, a binding post on the strip.
The other side of C5 and of the incom-
pletely wired mounting section goes to the
B post of the audio transformer PBGF.

STEP 11.—Solder a short right angle
bus lead to one side of the grid condenser
C3 and loop the wire to enable the free
end to be fastened to the G post of socket
2 (extreme left) by tightening the nut.
Connect the other side of C3 to the right
rear lug for 14 and join to the right-hand
binding post of C2. Connect the left-hand
binding post of C2 to the coil lug at left
rear (L4). Bring the rotor plate connec-
tion of C2 to positive by carrying a wire
from the screw at upper right rear of C2
to the common joint of F+ and F— of
sockets 2 and 3 (extreme left and second
from left.

STEP 12.—The plate post of socket 2,
extreme left, goes to the right-hand under
lug of the detector coil system (LS5, tick-
ler) and the upper post at right goes to
the P post of PBGF.

STEP 13—G of PBGF goes to the grid
post G of socket 3, second from left, while
F of PBGF goes to minus A.

STEP 14—Connect P of socket 3, sec-
ond from left, to one lug of C6, right
above binding post of socket, and other C6
lug to grid of next socket, 4. Also, P of
socket 4 goes to one lug of C7 and the
other C7 lug to G of socket 5 (second from
right.) These condenser lugs are connected
also to the mounting lugs directly under-
neath. ’

STEP 15—]Join the right-hand lugs of
the mountings and carry on to B of FC
(choke coil) and to the B Amp. - lead at
left of the previously wired mounting
(near detector coil.)

STEP 16—Connect P of socket 5 (sec-
ond from right) to P post of CH and to
one lug of C8 (4.0 mifd.).

STEP 17.—]oin the right hand rear lug
of mounting at left (near PBGF) to the F
post of PBGF and right hand rear lug of
mounting at right (only remaining free
lug) to C Bat—on strip.

STEP 18.—Join free lug of C8 to spring
of SCJ. Connect from SCJ to A Bat—
on strip and to open side of switch S.
Connect + post of socket 3 (second from
left) to A Bat 4 on strip.

Insertion of Resistors

Put R7 (Brach-stat) in mounting at
right, near antenna strip. Put R2 (Lynch
resistor, .09 meg.) in mounting clips nearer
battery strip and R1 (025 meg.) in clips
nearer detector coil. Put grid leak R8
(6.0 meg.) in grid condenser clips. R3
(0.1 meg.) goes in left-hand clip behind
left-hand upright fixed condenser C6,
while R4 (0.5 meg.) goes in adjoining
clips. The two remaining 0.1 meg. resist-
ors are placed in the unoccupied clips.

Battery Leads

A Bat—binding post goes to the 6-volt
A battery minus post, A Bat. + binding
post goes to the positive (4) post of the
A Dbattery, usually red, and also to
battery minus and to C plus. (See Fig. 2,
page 5, August 14 issue.) Note the com-
mon connection, battery to battery, of
A+, B— and C+. C minus goes to bat-

(Concluded on page 25)
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FIG. 412a

The electrical diagram of the Crosley Trirdyn, 3-tubes, 3-controls.

PLEASE PRINT the circuit diagram
of the Crosley Model 3R3 Trirdyn, stat-
ing the approximate constants. A wiring
description, in so far as the RF and the
Det. tubes are concerned, is desired, also.
—Manual Connely, Mississippi, Mo.

Fig. 412a shows the circuit diagram of
this receiver. The first tube acts both as
an RF and AF amplifier. The detector
is regenerative, the 3-circuit tuner idea
being employed. A separate rheostat
controls the filament temperature of the
detector tube, while the filaments of the
RF-AF and the AF tubes are controlled
by a single rheostat. LI may consist of 15
turns, while 1.2 may consist of 45 turns.
The secondary is first wound, a few
pieces of Empire cloth separating them,
and the primary wound. A tubing 3|
in diameter and No. 22 double cotton
covered wire is used. This same kind of
wire is used in winding the primary and
secondary of the tuner. L3, the primary

of the tuner, consists of 8 turns. The
secondary conmsists of 45 turns. These
are wound in the same fashion as the

primary and secondary of the RFT. The
tickler consists of about 26 turns of No.
26 SCC wire. Cl and C2 are both .0005
mfd. variable condensers. C3 is a .00025
mid. grid condenser. Rl is a 2 megohm
grid leak. The first AFT should be the
6-to-1 ratio, while AFT2 is of the 3-to-1
ratio, etc. C4 is a .002 mfd. fixed con-
denser. A single circuit, closed jack is
used at the output of the detector stage.
while phone tip jacks or tips are placed
at the output of the AF amplifier. It
will e noted that there are three con-
trols in this set, each of which is critical,
requiring care of adjustment. No external
neutralization is used. The beginning of
the primary winding L1 is connected to
the antenna post. The end of this wind-
ing is brought to the ground. The begin-
ning of the secondary winding is brought
to the G post on AFT1 and to the rotary
plate post of Cl. The stationary plate
post of this condenser is brought to the
G post of the first socket, which will carry
the RF-AF tube. The F post on this AFT
is brought to the A minus post. The be-
ginning of the primary winding L3 is
connected to the P post on the first
socket. The end of this winding is
brought to the bottom terminal of SCJ
and to one terminal of C4. The other
terminal of this condenser is connected
to the beginning of the secondary wind-
ing L4, to the rotary plate connection
of C2 and to the F plus post on the
socket. The end of this secondary winding

is connected to the stationary plate post
of C2 and to one terminal of the leak-con-
denser combination. The other terminal
of this combination is brought to the G
post on the second socket. The begin-
ning of the plate winding L5 is con-
nected to the P post on the socket. The
end of this winding is counected to the
P post en AFT1. The B post on this
AFT is connected to the B plus 67%
volt post (B plus 1). The second term-
inal from the bottom of SCJ is brought
to the P post on AFT2. The B post
on this AFT is brought to the top term-
inal of SCJ and to the B plus 2 post (99
volts). When the plug is inserted in this
SCJ, the connection between the bottom
and the center prong is broken. This
disconnects the AFT. However, when
the plug is taken out the contact is again
made. The AFT is then placed in the
detector output circuit. A double circuit
jack may be used for convenience of con-
nections, if the other proves confusing.
Using this latter jack, the two inner
prongs are brought to the P and B post
of the AFT, while the outer posts are
brought to the end of the tickler and
B plus post. The -01A tubes are used
throughout. &
¥

IN THE Radio University columns of
the August ¥ issue of Rapro WorLD
there appeared a wiring description of a
4-tube receiver, employing two steps of
tuned radio frequency amplification, a
non-regenerative detector and one stage

of transformer coupled radio frequency
amplification. The first stage of RF
amplification was reflexed. However, be-
ing a novice, I do not quite understand
these directions. With the aid of dia-
gram 1 believe I will have no difficulty.
Will you please, therefore, print a dia-
gram, stating the constants of the coils,
condenser, etc—Burris Watkins, Alba,
Tex.

Fig. 412 shows the wiring diagram of
this receiver. L1 is the continuous an-
tenna winding. L2, L3 and L4, LS are
the primary and the secondary windings
of the radio frequency transformers. Cl,
C2, C3 and C4 are the .0005 mfd. variable
condensers. AFT] is the 6-to-1 ratio
audio frequency transformer. AFT2 is
the 3-to-1 ratio audio frequency trans-
former. RI is the 10 ohm rheostat. R2
is the !4 ampere ballast resistor. R3 is
another 10 ohm rheostat, while RS is a
%_ampere ballast resistor. A .00025 mfd.
grid condenser is used. R4 is a 2 megohm
grid leak. SCJ is the single circuit jack.
S is the filament switch. B plus 1 equals
45 volts, while B plus 2 equals 90 volts.
The -01A tubes are used throughout, with
a 6 volt A batiery for filament supply.

* %

I AM told that by inserting a C bat-
tery in the grid circuit of the second de-
tector in a Super Heterodyne, the selec-
tivity of the set may' be increased. Is
this correct? Exactly where should it
be placed? — Henry Silver, Tacoma,
Wash.

Yes, to a certain extent. The C battery
should be variable from 414 to 16. This
should take the place of the grid leak and
condenser. It may be applied to either
the first or second detector circuits.

* * 3k

WHAT IS a 500 micromicrofarad vari-
able condenser equal to in mid? (2)
What is a 350 mifd. variable condenser
equal to in microfarads?—Kendall Hirsh,
Washington, D. C.

(1) A 500 micromicrofarad condenser ds
equal to .0005 mid. (2) A 350 mmid,
which is the abbreviation for micromi-
crofarad, is equal to .00035 mfd.

* * *

I HAVE a 3-circuit tuner 3-tube re-
ceiver, with which I am troubled with
body capacity. The condensers, coils are
all of the low-loss type. What can I do
to remedy this trouble?—Borden Pringle,
Jersey City, N. J.

Check over the secondary connections.
See that the beginning of the secondary
winding, or that nearest the ground is
connected to the filament or grid return,
while the end of this winding is connected
through the grid condenser and leak to
the grid.

See that the rotary plates are con-
nected to the filament circuit. Keep the
grid and plate leads away from the panel.
Keep the lead going to the plate of the

1R
i

detector tube from the tickler away
R
AFTR
Scu
R5
i
— O C
o HBm
7 A1 —0 8+2
——————0A-c+
i _ _/_._ (,ﬂr:—

FIG. 412
The electrical diagram of the set described in the August 14 issue of RADIO
WORLD in the Radio University columns.
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FIG. 413

The circuit diagram of the 3-tub reflex, wherein three tubes do the work of five.

from the shaft. Do not run the antenna
and ground near the front of the panel
or parallel to each other.

ok %

PLEASE DESCRIBE the construction
of a single grid leak, using Indian Ink as
the resistance—Charles Burches, Pasa-
dena, Cal .

Obtain two pieces of cardboard, 2" in
length and 2" wide. Make a %" heavy
line with the Indian Ink on one of the
cardboards. Lay this aside. Punch a hole
in the center of the other piece of card-
board. Cut out some thin copper strip-
ping about 2” in length and 1" wide.
At one end punch a hole. Place this in
the hole punched in the cardboard. Run
a small flat head screw, about 4" long,
with a nut through this bolt, tightening
the hold on the copper. Lay the card-
board so that the flat head is on the in-
side. Now punch two holes on both the
cardboards. Run small eyelets through.
Flatten down, so that the copper strip
makes contact with the heavy line and
also so that the copper strip can be moved
about. A small knob can be attached to
the screw. This allows easier adjustment
of the resistance. One terminal contact
is made through the knob, while the
other contact is made through one eye-
let attached to a lug. The other eyelet
should not touch *the) re*sistance.

I WOULD appreciate having the cir-
cuit diagram of a 3-tube receiver wherein
the first second tubes act bpth as RF and
AF amplifiers. That is, the three tubes
should do the work of five. Rheostats
should control the filaments of the three
tubes. Double circuit jacks should be
placed at the output of the first and third
tubes and a single circuit jack should be
placed at the second tube output, so that
I may listen to the output of each of
these stages. Please state the constants
of the parts. I know this set will be
difficult to wire, so may I have a wiring
description to ease up maters?—Joshua
Meyers, Long Beach, N. Y.

Fig. 413 shows the electrical circuit
diagram of this receiver. L1l is a con-
tinuous winding antenna coupler, consist-
ing of 50 turns of No. 22 double cotton
covered wire, wound on a tubing 3” in
diameter. A tap is made at the 8th turn
from the beginning of the winding. L2
and L4, the primaries of the radio fre-
quency transformers, consist of 10 turns
would on a tubing 3" in diameter. The
secondaries L3 and L5 are also wound on
the same tubings as the respective pri-
maries. The secondaries consist of 45
turns. A 14" separation is left between
the two windings. No. 22 dcc wire is
again used. The filaments of the tubes,
which are of the -01A type, are each con-
trolled by 20 ohm rheostats. Both the
transformers, AFT1 and AFT2 may be of
a high ratio type (6-to-1). The poten-
tiometer is of the 400 ohm type. The
secondaries of the RFT are shunted by

.0005 mfd. variable condensers, Cl, C2 and
C3. C4 is a .00025 mfd. grid condenser.
R4 is a 2 megohm grid leak. DC]J1 and
DCJ2 are double circuit jacks. SCJ is
the single circuit type. As to the wiring:
The antenna post is connected to the 8th
turn tap of L1. The beginning of this
coil 1s connected to the ground, to the
rotary plate connection of Cl and to the
G post of AFT 1. The end of this coil
is brought to the grid post of the first
socket (first RE-AF tube) and to the
stationary plate post of Cl. The F post
on AFTI1 is connected to the arm of the
potentiometer and to the F post of
AFT2. One resistance terminal of the
potentiometer is connected to the plus
post of the A battery, while the other
resistance terminal is connected to the
minus post of the A battery. In this
way it is possible to vary the grid bias
of these tubes. It also controls the oscil-
latory action of these tubes. The P post
of AFT1 is connected to 2nd inner term-
inal from the top of DCJ1. The third
terminal from the top of this jack is con-
nected to the B post on this AFT1. The
posts of the three rheostats, Rl, R2 and
R3, which are connected to the arms, are
connected to the A minus post. The
resistance wire posts of the three rheo-
stats are connected to the F minus posts
on the three respective sockets. This
means that the rheostats are connected
in the negative legs of three tubes. The
F plus posts on these sockets are con-
nected together and thence to the A plus
B minus post. The P post on the first
socket is connected to the beginning of
L2. The end of this winding is con-
nected to the top terminal of DCJ2. The
first inner terminal of this jack is con-
nected to the P post on AFTZ2. The
second inner post (third from top) is
connected to the B post on AFT2. The
bottom terminal of the jack is connected
to the B plus 90 volt post (B plus 2).
This same connection is extended to the
hottom terminal of SCJ. The top term-
inal of this jack is connected to the end

e -

.used to control volume.

of L4, the beginning of which is connected
to the P post on the second socket (2nd
RF-AF tube). The beginning of the
secondary L3 is connected to the G post
of AFT2 and to the rotary plate post of
C2. The end of this winding is connected
to the stationary plate post of C2 and to
the G post on the second socket. The
beginning of L5 is connected to the rotary
plate post of C3 and to the F plus post
on the socket. The end of this winding
is connected to the stationary plate post
of C3 and to one terminal of C4R4.
The other terminal of this combination
is brought to the grid post on the third
and last socket. The plate post on this
socket is connected to the top terminal
of DCJI. The hottom terminal of this
jack is connected to the B plus volt post
(B plus 1). C5 and C6 optional conden-
sers of the .001 mid. fixed type, may be
shunted across the secondaries of hoth
AFT. The filament control in this set is
not critical. The three dials should read
alike, if the proper secondary turns are

used.
* k%

PLEASE PUBLISH the circuit dia-
gram of the new Harkness reflex,
wherein the first tube is neutralized,
stating the constants and giving a wiring
%Iescsrgiption.—Charles Peterson, Buffalo,

Fig. 414 shows the electrical diagram
of this receiver. L2 and L4, the second-
aries, consist of 50 turns of No. 24 double
cotton covered wire, wound a tubing 3"
in diameter. L3, the primary, consists of
15 turns. This is wound on the same
tubing as the secondary 14, with a %"
separation between the two. In the old
type receiver, the primary winding L1
was included. This is shown by the
dotted lines. However, in the new re-
ceiver, a .00005 mid. variable condenser,
Cl, is used to induce the energy from
the antenna to the secondary and grid.
C5 is a .0001 mfd. fixed condenser. C6
1s a neutralizing condenser, having a maxi-
mum capacity of .00004 mfd. C2 and C3
are .0005 mfd. variable condensers. RI
is a 10 ohm rheostat, which controls the
filament temperature of the RF-AF and
the AF tube. The filanrent tempera-
ture of the detector tube is controlled by
a 20 ohm rheostat, R2. C4 is a .00025 mfd.
grid condenser. R4 is a 2 megohm grid
leak. R3 and RS are variable grid leaks
The audio fre-
quency transformer used in the reflex
stage should be of the high ratio type.
The AFT used in the regular stage is of
the low ratio type. It is preferable to
use the -01A type of tube, so as to obtain
maximum volume output. SCJ indicates
the single circuit jack. The antenna is
brought to stationary plate post connec-
tion of Cl. The rotary plate post
of this condenser is connected to the grid
post of the first tube, to the end of the
secondary winding 1.2 and to the station-
ary plate post of C2. The beginning of
this winding 1s brought to the rotary plate
post of this variable condenser, to the
stationary plate post of C6, to one term-

L o8+e

A~+B—

A

FIG. 414

The electrical diagram of the new neutralized Harkness reflex. §
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FIG. 415

THE CIRCUIT diagram of the 2-tube impedance regenerator.

18"

FIG. 416
THE PANEL layout for the impedance regenerator.

inal of C5, to the grid terminal on AFTI1
and to one terminal of R3. The rotarg
plate post of C6 is connected to the

post on the first socket. This same con-
nection is also brought to the beginnin
of the primary winding, L.3. The end o
this winding is brought to the P post on
AFT2. The other terminals of R3 and
C5 are connected to the F post on AFT1
and to the A minus post. The F minus
post on AFT2 is connected to a C minus
post. The B post on AFT2 is connected
to the bottom terminal of SCJ and to the
B plus 90 volt post. The beginning of
the secondary winding 14 is connected to
the rotary plate post of C3 and to the
F plus post on the socket. It is also
connected to the F plus post on the last
socket, which holds the AF tube. The
end of L4 is connected to the stationary
plate post of C3 and to one terminal of
C4 and R4. The other terminal of this
combination is brought to the grid post
of the second socket (detector tube).
The plate post on this socket is brought
to the P post on AFT1. The B post on
this AFT is brought to the B plus 45
volt post (B plus 1). The G post on
AFT2 is connected to the grid post of
the last socket. The plate post on this
socket is connected to the top terminal
of SCJ. The grid post on this socket is
also connected to one terminal of RS.
The other terminal of RS is connected
to the C minus post, which has already
been connected to the F post on AFT2.
When connecting these resistances, be
sure that the arm is brought to the low
potential points, while the resistance
points are connected to the high potential
points (to grid). The F minus posts of
sockets 1 and 3 are connected together
and thence to the resistance wire post
of Rl. The arm of this rheostat is con-
nected to the A minus post. The re-
sistance post of R2 is connected to the
F minus post on the second socket. The
arm of this rheostat is connected to the

A minus post. If you should wish to
use the primary winding, L1, it will con-
sist of 15 turns wound on the same tub-
ing as the secondary L2 using No. 22 dcc
wire. This is tapped at every fifth turn.
Both variable condensers should tune in
step. Before adjusting the neutralizing
condenser, a loud how! will be heard,
when the station is tuned in, which can
be killed by the condenser.
* x %

1 HAVE a variocoupler having a 3 in.
stationary form and a 134 dn. rotary form,
which I would like to place into a 2-tube
receiver, employing a regenerative RF
and detector tube. A diagram, wiring de-
scription with constants of parts, and
panel layout of such a receiver are re-

quested. I also have a .00035 mfd. vari-
able condenser and a .0005 mfd. variable
condenser which I would like to use.—
Norton Mellert, Far Rockaway, N. Y,
The circuit diagram appears in Fig. 415,
while the panel layout is shown in Fig.
416. The tuned impedance method coupl-
ing is used. The stationary winding L2
is used to couple the input of the detector
circuit to the output of the RF tube, while
the rotor L3 is used to obtain a regenera-
tive action from the detector tube. LIl
is the antenna coupler and consists of 65
turns, tapped at the 10th turn from the
beginning of the coil. It is wound on a
tubing 3 in. in diameter, using No. 22
double cotton covered wire. Cl ds the
.00035 mfd. variable condenser. C2 is the
{0005 mid. variable condenser. LZ con-
sists of 50 turns, using No. 22 double cot-
ton covered wire. L3 consists of 36 turns,
using No. 26 single silk covered wire. C3
is a .00025 mifd. fixed grid condenser,
while R3 is a 2 megohm grid leak. R1 and
R2 are both 20 ohm rheostats, controll-
ing the filament temperature of the -01A
type tubes. SCJ indicates a single circuit
jack. When laying out the parts, place
the two condensers at the end of the
panel and the variocoupler in the center.
The rheostats are placed in between the
rotor and condenser dials on both sides
of the rotor. The jack is placed at the
extreme right hand corner, 'while the
switch is at the opposite corner. A 7x18
in. panel and cabinet are used. The sock-
ets are mounted on a subbase, with a pair
of brackets. Follow these wiring direc-
tions carefully, comparing them with the
diagram when wiring. The antenna post
is connected to the tap on the coupler
L1. The beginning of this winding is
connected to the ground post, to the rot-
ary plate post of Cl and to the arm of RIl.
The end of this winding is connected to
the grid post of the first tube socket and
to the stationary plate post of Cl. The
plate post of this socket is connected to
the stationary plate post of C2 and to the
beginning of the stationary winding, L2.
The end of this winding ds connected to
the B plus 45 volt post. The plate post
connection of the first socket is also
connected to one terminal of C3. The
other terminal of this condenser is con-
nected to one terminal of R3 and to the
grid post of the second or detector tube
socket. The other terminal of the leak is
connected to the F plus post on the soc-
ket. The beginning of the rotor winding
is connected to the plate post of the
second socket. The end of this coil is
connected to the top terminal of the
single circuit jack. The bottom terminal
of this jack is connected to the B plus
45 volt post. The arms of both rheostats
(Continued on page 28)
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A 5-TUBE receiver, employing two stages of tuned radio frequency amplification,
a crystal detector, with an untuned RFT, and three stages of resistance coupled
audio frequency amplification. A double circuit jack is used at the detector output.
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A 2-TUBE regenerative receiver, wherein the popular 3-circuit tuner is used in
the detector circuit, while a transformer is used in the AF stage.
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BY USING individually wound primary and secondary with a ruler, it is possible,
to measure the coupling required to obtain maximum signal strength.
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THE Garod_Neutrodyne,. Constructonal data on this set were given in the Radio
University columns of the July 24 issue of RADIO WORLD.
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6 UV-20/-A Tubes

A 32-VOLT storage battery used om
farms for lighting may be employed
to a great advantage in conjunction
with a 6-tube receiver, using 5-volt
tubes, as illustrated in the bottom dia-
gram. The filaments are connected
in series. On top is a circuit diagram
illustrating how six tubes may be
hooked up to obtain economy of fila-
ment consumption. The -99 type tubes
are used as RF amplifiers, the —01A
type tube as a detector, two high-mu
and one low-mu tube as AF ampli-
fiers, in this hookup. The total drain
when the filaments are hooked up in
this fashion is 1.31 amperes. A 1-ohm
resistance should be placed in series
with the —01A filament, since that
tube operates best at 5 volts.
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HOW A lamination, used in the step-

up transformer of the Raytheon B

Eliminator, Jan. 16 issue, appears
diagrammatically.

THE CIRCUIT diagram of a 1l-tube
regenerative reflex receiver. The 3-
circuit tuner method is used. A high
ratio audio frequency transformer

should be used. Both the by-pass
condensers, C3 and C4, are of the .001
mfd. fixed type.


www.americanradiohistory.com

RADIO WORLD

August 21, 1926

WRC to Retransmit
Programs of WEAF

Ipana Troubadours, Atwater-Kent Hours, Capitol
Theatre Concerts, A. & P. Gypsies, Davis Saxo-
phone Octette and Grand and Light Opera
Included

\With the passing of Station WCAP
from the broadcasting field and the trans.
mission of its final program WRC inherit-
ed full-time on the 469 meter wavelength
in the East and is carrying on the work
of entertaining the radio fans of the Cap-
ital, Maryland and Virginia that was for-
merly conducted alternately by the two
stations.

WRC will continue to broadcast all of
the programs that formerly were trans-
mitted from WCAP and at the same time
include in their broadcasts the entertain-
ment heard on the ecvenings when the
Radio Corporation station had the air.

Since the first program presented by
WRC on August 1, 1923, radio broadcast-
ing has undergone many radical changes
and the Washington station of the Radio
Corporation has kept pace with the many
developments in the art.

When it first came on the air, WRC
could transmit only programs that omigi-
nated in its own studios that had been
built in the Riggs Bank-Tompkins Build-
ing especially for this purpose. Develop-
ment of a wire line system followed in
the Station’s first year of existence and
by August 1, 1924, programs could be
picked up from a number of points in the
Capital and transmitted by relay through
the Park Road antenna. In another few
months WRC had been connected further
with its sister station WJZ, in New York,
which in turn was connected with WGY,
in Schenectady. This brought added in-
terest to the Washington programs and
enabled the station to present a much
more varied and entertaining radio Dbill.

In another year the wire system was
still further developd to where "WRC
could take dts entertainment from prac-
tically any place in the Capital it desired,
from Baltimore, Philadelphia and a num-
ber of other cities in the East.

Although the form of radie programs
and their presentation has progressed as
rapidly as has the scientific development
of broadcasting, the opening program
transmitted from WRC still stands as one
of its most notable ether offerings.

On that first program that inaugurated
the studios and the station of WRC were
addresses by David Sarnoff, vice-presi-
dent and general manager of the Radio
Corporation of America; Colonel Theo-
dore Roosevelt, then Assistant Secretary
of the Navy; Major General John L.
Hines, then Deputy Chief of Staff, U. S.
A.; Judge Stephen B. Davis, Solicitor of
the Department of Commerce, and Dr.
Alfred N. Goldsmith, Director of Re-
search of the Corporation. A special
radiogram from General James G. Har-
bord, president of the Corporation, was
received from Paris and was read to the
station’s listeners. Musical features on
that first program included a concert by
the United States Marine Band, and a
number of nationally prominent artists—
Elias Breeskin, violinist; Charles Trow-
bridge Tittman, soloist with the Philadel-
phia, Detroit and New York Symphonies;

Ruth Peter, soprano with the Washing-
ton Opera Company; Victor Golibart.
tenor and Clelia Fioravanti, mezzo-so-
prano.

In the three years that followed its
debut, WRC has offered its listeners hun-
dreds of programs of entertainment and
instruction that have included such events
as the Democratic National Convention
of 1924; addresses by President Coolidge
and practically every member of his Cal-
inet; funeral services conducted for Wil-
liam Jennings Bryan; memorial services
for President Woodrow Wilson; concerts
by many of the leading singers and in-
strumental soloists of the world, which
were arranged and presented as Victor
and Brunswick Concerts; dance programs
originating in London, England; ring-
side descriptions of the outstanding prize-
fights of the world; important baseball
games; concerts by the New York Phil-
harmonic Society, the United States Mar-
ine, Army and Navy Bands and their or-
chestras; descriptions of boat races, au-
tomobile races and football games and
scores of other events.

Through the cooperation of the Smith-
sonian Institution and several of the Gov-
ernmental departments in Washington.
WRC has offered educational programs
of interest to the scientist, farmer, busi-
ness man and the student in almost every
field.

Further educational and instructive
programs have been offered in the past
year that have taken the form of a radio
school of international relations, con-
ducted under the auspices of the Foreign
Service School of Georgetown University ;
and the “Radio Congressional Forum,” at
which members of the Senate and the
House of Representatives discussed the
weekly work of Congress when in session.

Discussion of the political situation in
Washington has been conducted weekly
for more than two years by Frederic
William Wile, prominent writer and lec-
turer, and the drama has been followed
studiously on the air by Leonard Hall
drama critic of “The \Washington Daily
News.”

In the future, it has been announced,
WRC will continue to follow in the path
it has set in the past and practically all
of the features that have stood the test
of time will be continued, along with the
addition of the outstanding attractions
that have come to listeners from WCAP.

Among the latter programs will be the
Atwater Kent Hours of Music, the Capi-
tol Theatre Concerts, the entertainment
of the Ipana Troubadors, the A. and P.
Gypsies, the Davis Saxophone Octette,
the WEAF Grand Opera and Light Opera
presentations and many others.

The Metropolitan Tower setting-up
exercises will be on the air every morning
for the early risers; noon-hour organ con-
certs and programs of luncheon programs,
formerly daily features of WRC, will be
continued as in the past, and play-by-play
sports descriptions will be featured.

BIG BROADCAST |

(fote Topicsy
Arranging a treat for the radio fans, G
the Radio World's Fair, is shown in conf
ing stations that will provide entertaim
week of Sept. 13. Some of the programs
Middle West. Left to right are W. H. §
W. Newton, WIJZ; Mr. Irwin, G. W,
WNAC; Dr. Charles D. Isaacson,

Major J. Andrew White, pioneer broad-
caster and announcer of exceptional
events, will again be heard on the air the
evening of September 15, when he will
act as master of ceremonies for the Third
Annual Radio Industries Banquet to be
held at the Hotel Astor in New York City.

More than twenty broadcasting stations
will participate in the broadcasting of the
program from the banget hall with lead-

Public Control
of Radio Called
Only Safe Way
By Sir Frederick Whyte

Former President, India Legislative As-

sembly and Prominent Journalist

In a country where there is a public
opinion the appeal to the platform is at
least as powerful as the press. If you will
give me the platform I will give you the
press.

The platform itself is changing owing to |
the arrival of the radio. And there is dan-
ger, of course, in radio, that owing to the
magnitude of the financial outlay, those in
control of the radio may control the chan-
nel of news.

You read the other day of the stupid ac-
tion of the British Broadcasting CompanyA
in its attempt to silence Mr. Bernard Shaw. "
If they had known their business they would
have broadcast Shaw and nothing else that
night.

The radio and the press are being sub-
jected at this moment to influences which
tend to concentrate whatever power dissem-
inators of opinion may have in the hands of
a few, and therefore the contact which the
public opinion of one country can make with
another country may become increasingly
difficult.

If the discussion in the Assembly of the
League of Nations were adequately broad-
cast through Europe, I should be prepared
to regard radio as on the whole an entirely
heneficient influence. There will be accidents
no doubt. There will be tyrannical suppres-
sion of opinion here and there, but the in-
terest in international discussions as broad-
cast by radio cannot do anything but good..

ol
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'LANS FOR SHOW

Clayton lrwin, Jr., general manager of
srence with representatives of broadcast-
ient from Madison Square Garden the
will be transmitted also by stations in the
chubel, WHN; George Podeyn, WEAF;
Johnstone, WEAF; John Shepard, 3rd,
NRNY; and Ted Nelson, WMCA.

ing organizations in the radio industry
furnishing tatent that will undoubtedly
make this program one of the outstanding
affairs of the radio season.

More than twenty radio associations
™will join in the sponsorship of the Third
Annual Banquet with an attendance of
possibly over 2,000. More than 10,000,000
listeners are expected to hear the pro-
gram broadcast as show adjunct, too.

One Link Joins
The Broadcaster

And Manufacturer
By Frank Reichmann

President, Reichmann Co.
Many not thoroughly conversant with
radio conditions have the idea that the
broadcasters and radio manufacturers are
identical, and that broadcasting is con-
trolled by radio set and accessory builders,
while set builders are controlled by
broadcasters.
This is tar from the case, however, as
less than 12 per cent. of the broadcasting
stations are owned or controlled by con-
cerns interested in the manufacture of
radio sets or accessories.
i There i1s one link between the broad-
caster and the manufacturer, however,
§ and this link is very important and strong.
© The public controls the radio set manu-
facturer, for if the receivers do not please
[ the public they will stay on the dealers’
shelves, and on the other hand the pub-
\ lic controls the broadcasting stations—
unless the programs are interesting
‘they’ll never be brought into the receiv-
ing sets of the listeners.

| OLD SONGS REPEATED

As an experiment the Radio Four of
| WGY recently gave a program of songs
| popular about twenty years ago and the
fan response was so enthusiastic that a
second program of the same type was held
August 12. The quarter sang “Billy”
“Just a Baby's Prayer at Twilight,” “Did
He Run?”, “From Me to Mandy Lee,”
“I Lost My Heart When I Saw Your
Eyes,” “I Love the Ladies” and others.

First Set Ordered
For N. Y. School Use

Radio Center to Be Inaugurated, With Attending
Audience Listening to Lectures Embellished With
Music As Step That May Lead to Installa-

tions In Most of the Institutions

The first step toward introducing radio
instruction in the public schools of New
York City was taken by the budget com-
mitte of the Board of Education when it
recommended an appropriation of $2,000 for
the purchase and installation of radio re-
ceiving apparatus in the auditorium of
Washington lrving High School, which has
girl pupils only.

This “radio center” will be used experi-
mentally in connection with the system of
evening lectures for adults, which the Board
of Education has maintained as “a univer-
sity of the people” for some thirty years.
Its success there will determine the use of
radio equipment throughout the school sys-
tem.

If it is found that a sufficient number of
persons are attracted by the “radio” lecture
plan at Washington Irving, where the pro-
grams of lectures will be enriched with

music and other entertainment “on the air,”
schools in the other boroughs will be simi-
larly equipped.

It is the hope of Arthur S. Somers, chair-
man of the budget committee, to see a
score or two of centrally located schools
equipped with receiving apparatus, where
teachers and pupils may be assembled on
notable occasions to hear addresses by dis-
tinguished educators or by public officers.
In the evening such centers will De used for
adults.

In setting aside $2,000 for the Washing-
ton Irving radio equipment the committee
really effected a saving. It made a drastic
cut in the allowance given the bureau of
lectures last year, for it has been found that
since the advent of the movies and the radio
men and women do not care {o attend the
lectures given evenings in the school build-
mgs.

Preference for Men
Announcers 100 to 1

WJZ Reveals Result
of Canvass—Male Voice

Said to “Take” Better in

Transmission and Pos-
sessor’s Versatility Is

Called Greater.

By Charles B. Popenoe
Manager of WIJZ

Station WJZ canvassed more than 5,000
radio listeners as to their choice between
men and women as announcers.

The answers to our questionnaires were
about 100 to 1 in favor of men as an-
nouncers. Our previous experience had indi-
rated that listeners preferred men announc-
ers, but we were surprised to find that the
preference was so overwhelming.

It is difficult to say why the public should
be so unanimous about it. One reason may
be that most receiving sets do not reproduce
perfectly the higher notes. A man’s voice
“takes” better. It has more volume.

Then, announcers cover sporting events,
shows, concerts, operas and big public meet-
ings. Men are naturally better fitted for the
average assignment of the broadcasting an-
nouncer.

Another reason may be that women .pre-
fer to hear the voice of a man. If that is
true you would expect the converse to be

the case. But the vote does not indicate
that men prefer to hear women announcers.

Many soprano voices reproduce perfectly.
There is no preference for the man over the
woman in singing. There is no doubt of
the radio popularity of women artists, but
they are certainly not in demand as an-
nouncers.

Herbert Declared

Leading Composer

BALTIMORE.

Victor Herbert is the most popular of
American composers if repetition of
broadcast is any criterion. Checking
back through his records WBAL’s staff
annotator finds that he has been called
upon. to prepare annotations on forty
different Herbert numbers since Decem-
ber last. These include light opera se-
lections for WBAL’s Sunday Orchestra
programs as well as individual instru-
mental and vocal Herbert numbers used
by various week-night artists appearing
over WBAL.

The light opera selections cover a
greater part of Herbert’'s career. ‘“The
fortune Teller” and “The Serenader”
from the period of the famous Bostonians
have been heard over WBAL as well as
“Mile. Modiste,” “Babes In Toyland”
and other works of Herbert's golden
middle years. “The Dream Girl,” Her-
bert’s last opera, has been on a WBAL
program and also several posthumous
orchestral works *of the great Irish-
American composer.
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Licenses Granted
to 3 Ne_w Stations

WCRW, Chicago; WIBW, New Orleans, and KGBW,
Joplin, Mo., Are Added to Existing List

WASHINGTON.
Three new stations have been licensed
by the Department of Commerce while
eight stations have changed their wave
lengths.
NEW STATIONS

WCRW, Clinton R. White,
I1., 2399 meters, 1,260 kcy.

WJBW, C. Carlson, Jr., New Orleans,
La., 340.7 meters, 880 kcy.

KGBW, Martin Brotherson, Joplin, Mo.
282.8 meters, 1,060 kcy.

WAVELENGTH CHANGES

WBBR, Peoples Pulpit Assn., Ross-
ville, N. Y, from 272.6 meters, to 4164
meters.

KTNT, N. Baker, Muscatine, Jowa, from
256 meters, to 333.1 meters.

KGY, St. Martins College, Lacey, Wash.
from 245.8 meters, to 277.6 meters.

KFDD, St. Michael’s Episcopal Church,
Boise, Idaho, from 277.6, to 275.1

Chicago,

WHAP, Wm. H. Taylor Finance Corp.,
New York, from 240 meters to 431 meters.

WCMA, Culver Military Academy, Cul-
ver, Ind, from 2221 meters, to 258.5
meters.

WMSG, Madison Square Garden, New
York, from 212.6 meters to 302.8 meters.

KFNF, Henry Field Seed Co., Shenan-
doah, Iowa, from 263 meters to 461.3

meters.
NAME CHANGES

WBAW, First Baptist Church, Nash-
ville, Waldrum Drug Co., the former call
letter being WCBOQ.

KFEL, W. L. Winner Radio Shop, Den-
ver, to Eugene P. O’Fannon, Inc.

KMTR, Oliver S. Garretson to Echo-
phone Mfg. Co., Hollywood, Cal.

WOQAO, New York, has been authorized
to use the call WPAP when broadcasting
from the Palisades Amusement Park. The
station has changed its location to Cliff-
side, N. J.

Severe Wave Tangle
Afflicts Australia

Demand Is Made for 50-Meter Separation and for High
Waves During Day, Short Ones at Night

When it comes to controversies over
wavelengths, the broadcast listeners of
the United States are conducting an agi-
tation mild in comparison with the cam-
paign now being staged in Australia.

There fans want their stations not only
to alter their present wavelengths, so as
to permit of 50 meters separation, but
want them to send on high waves in the
sunlight hours and shorter waves at night,
in the belief that this will improve re-
ception.

The Four Stations

The stations involved in the discussion
are 2BL, in Sydney, 353 meters; 3LO,
Melbourne, 371 meters; 400G, Brisbane,
385 meters, and 5CL, Adelaide.

While there has been an increased use
of more-selective receivers in Australia,
particularly those made in America, rep-
resentatives of the Freed-Eisemann Radio
Corporation' report, still the majority of
listeners are troubled in tuning out one
station and bringing in another.

Advocacy of the use of longer wave-
lengths during daylight hours is made in
the following statement by L. C. Jones,
of the Adelaide Radio Co.:

“It is absolutely essential that there
should be at least one powerful station
operating on a long wavelength in order
to give the people out back a good day-
light service.

Two for Each

“If one were looking for the ideal
wavelengths for use in Australia without
considering any other point it would un-
doubtedly be for each of the large sta-
tions to have two different wavelengths,
a long one for use during the day, and a

shorter one for the night, and there does
not seem to be any technical difficulty in
the way of this arrangement.

“If it were possible for this to be done
there is little doubt that the advantages
would be compelling.”

DON'T ALTER

WAVE, CLUB
VOTE WARNS

Resolutions Adopted Set-

ting Forth “New Occa-
sion for Exercise of Self-

Government and Respect
for Public”

At a special meeting of its Board of
Directors, the Radio Club of America—
the oldest radio organization extant—
drew up a set of resolutions backing the
regulations heretofore rigidly observed in
broadcast practice. The resolutions:

“RESOLVED that until the present
limitations on the powers of the Depart-
ment of Commerce shall have been re-
moved or other provisions made by legis-
lation, no broadcaster should change his
wavelength or hours on the air or in-
crease his power without first receiving
the approval of a committee representa-
tive of the art, organized for the purpose,
and be it further

“RESOLVED that the Radio Club of
America, organized for the object, among
others, of developing the radio art, hereby
declares that the present condition in the
radio field, caused by the temporary re-
moval of legal restraints, is a new occa-
sion for the exercise of that capacity of
self-government and respect for the in-
terest of the public, in which the radio
art has led, and it further declares that
it will hold its members responsible in
the opinion of the club for their conduct
in the observance of the principles under-
lying these resolutions.”

AN ODD NOTION

Many folk seem to think that by plac-
ing the filament switch in the positive
lead better results will be obtained than
by placing it in the negative lead. This
1s not so. It may be placed in either lead
with the same results.

Co-operation Solves
Problem in Europe

Exclusive Waves Granted to Large Stations and They
Guarantee Accurate Frequency in Transmission
New Era September 15

Interference between stations in several
countries will be eliminated, according to
officials of the Technical Commission
which has been studying the problem for
more than a year.

This was the information brought by
Alexander Eisemann, after a month’s
study of the foreign broadcasting situa-
tion. He quoted the statement of the
Union Internationale de Radiophonie, the
headquarters of which are in Geneva, in-
dicating that on Sept. 15 European sta-
tions will enter a new era in broadcasting
history through the effectuation of a plan
of co-operation that gives every station
a wavelength that insures it clear, trans-
mission at short and long distances.

VWWW americanracdionistory com

Not only have exclusive wavelengths
been granted, but each station has guar-
anteed the stabilization of its broadcast-
ing wave and the suppression of harmon-
ics. Stations are divided into two classes:
Class A, to which an exclusive wave is
given; Class B, smaller stations, to which
a common wave is assigned. The geo-
graphical situation of the stations is a
primary consideration in the allotment of
wavelengths.

“Co-operation in the public interest is
responsible for the efficient and practical
solution of the European wavelength
problem,” stated Mr. Eisemann. “The
same principle will eliminate interference
here due to temporary wavelength
changes.”
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Air Waves to Test
Racial Mysteries

Theory of Distribution of Plant and Animal Life to Be
Weighed By New Longitude Determinations

By William Bowie

Chief of Division of Geodesy, U. S. Coast
& Geodetic Survey

Scientific men have puzzled for gen-
erations over the problem involved in the
distribution of animal and plant life over
the land areas of the earth. Some claim
that there were land bridges connecting
the continents which have been washed
away by the waves or currents of the
ocean or have subsided like the mythical
Atlantis.

We know that plant and animal life, on
widely separated continents, is in many
cases closely related. How it became so
may remain forever ome of the many
mysteries of the natural world. But it
is no mystery to Prof. Wegener and his
followers. He has a very fascinating
theory to explain it all but the trouble
with it is that it does not stand up under
the acid test of mathematics, mechanics,
physics and geology.

He claims that sometime in the past all
land areas of the earth were joined to-
gether, later separating into continents
and dslands, with water rushing in be-
tween. The fland animals and plants
floated along undisturbed on their cakes
of earth.

Depended on Moon

Wegener used ‘some longitude determi-
nations made in Greenland during the
last century to substantiate his theory
that coritinents are drifting. The trouble
here ds that the earlier longitude determ-
inations in Greenland depended upon ob-
servations on the moon and they were
subject to errors of several miles. His
use of the Greenland longitudes is not
justified.

A new proposed world net of longi-
tude stations will prove or disprove Weg-
ener’s theory for the error in the location
of a longitude station will not be more
than 30 feet. At intervals of five, ten or
some other number of years the observa-
tions will be repeated and any movements
during the intervals, amounting to 100
feet or more, will surely be detected.

That the Hertzian waves used in radio
communication travel fast we all agree.
But how fast? Even should we know, it
would not affect us in the enjoyment of
a radio concert, but it might affect the
map and chart makers who are engaged
in locating shore lines, mountains, rivers
and cities, and also the navigator of a
vessel. The determination of the velocity
of radio waves will result from the longi-
tude work planned.

Will Know Distance

After the net has been adjusted to
eliminate all discrepancies we will know
the distance between each two longitude
stations. Take, for dnstance, the U.
Naval Observatory at Washington and
the Observatory at Greenwich, England.
Their distance apart will be known with
extreme accuracy. Then let the signals
sent from Annapolis radio station be re-
ceived and compared with the clocks
at the two observatories. In one case,
the radio signals traveled about thirty
miles and in the other about 3,000 miles.
The difference in the clock times of re-
ceiving the signals at the two observa-
tories, subtracted from the difference in

longitude between them, will be the time
required for the radio impulses to travel
2,700 miles.

All methods for the determination of
longitudes were crude prior to the dis-
covery or development of telegraphy by
Morse. While the cable and land wires
made it possible to determine longitudes
with great accuracy, yet the longitude
stations must be at the cable landings or
along the land wires.

Radio More Useful

It is readily seen that radio dimposes
no such restrictions. Islands which have
no cable stations can now be located
with the same accuracy as points on con-
tinents. The radio will be used to de-
termine many places which now are in-
accurately shown on maps and charts.

The radio time signals sent from sta-
tions of various countries can be improved
by the world logitude net. At present a
navigator, explorer or surveyor may be
receiving time signals from more than
one station. He may receive from one
station today and from another one to-
morrow. If there is an error in the dif-
ference in longitude between two observa-
tories from which the signals emanate this
error will appear in the time of receipt
of the signals. If the explorer or navi-
gator should rate his chronomter or watch
by these signals he might get into serious
difficulties.

Geodesists and astronomers have con-
sidered making a radio longitude net since
the first radio signals were received across
the Atlantic. Many obstacles arose to
postpone actual operations but now they

seem to have been overcome.”
(Copyright, 1926, by Stevenson Radio Syndicate)

COST OF STATIONS
Few realize how costly a station is.

About $25,000 investment and equal an-
nual upkeep is a fair average.

REALISM

Underwood & Underwood

ROBERT D. BONIEL, of WEBH,
Chicago, letting the fans hear the
“swish of the waves” on Lake Michi-
gan. These are the waves that the
fans hear while listening to the
Edgewater Beach Hotel Orchestra.

Louder Signals

By cleaning off that portion of the in-
sulated wire on the leadin which s to
be placed underneath the window and
placing strips of tape over this portion,
which may be hammered to the wood of
the sill, an excellent leadin wire substitute
may be made. As a matter of fact, with
this leadin method, the signals will be a
bit louder, since the wire is continuous,
while with the other method, the lead is
broken introducing resistance. Be sure
that the entire wire dis covered with the
tape, otherwise a small ground will pre-
vail, causing a decrease in signal strength.

Friendly Dialogue
Wins the Listeners

Poor Speaker and Deliverer of Stilted Orations Loses
Not Wanted, Pickard Reports—Farmers Like Radio

WASHINGTON.

Educational programs are liked best of
all by the farmers, while classical and
jazz music have their place. This is the
conclusion of Sam Pickard, Chief of Ra-
dio of the Department of Agriculture,
who has just completed a farm radio sur-
vey tour through twenty agricultural
states.

“I know of no field into which educa-
tional agencies have entered that offers
keener competition than that of radio,”
says Mr. Pickard. “The day has passed
when the mediocre speaker can hold a
radio audience. The lecture of long dif-
ficult words and sentences must give way
to the more friendly, natural dialogue
presented by effective radio voices.

WA americanradiohistory com

“Until educational institutions vale the
effectiveness of radio instructions highly
enough to adequately finance a compet-
ent staff, trained in the technique of
broadcasting, they can not expect suc-
cessfully to utilize this new invention,
probably the greatest boon to education
since the printing press was invented.

“The farm fan has two chief criticisms
of radio. The one most often voiced is
the curse of not getting enough sleep.
Most farmers admit they.sit up with their
sets late into the night. Many others say
that while they like their neighbors they
tire of the entire community dropping in
every winter evening and then forget-
ting to go home.”

Many so wrote to Pickard.
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R. C. A. Patent Troubles

THE De Forest Company’s newest vic-
tory over the Westinghouse Company
and its licensees, covering the regeneration
patent, hangs another patent crape on the
door of the Radio Corporation of Amer-
ica, principal licensee. The world always
had been told that Major Edwin H.
Armstrong was the inventor of regenera-
tion, but it is time now that the revised
proofs be turned in, with Armstrong’s
name deleted and Dr. Lee De Forest’s
written in its place. Two Federal Court
decisions have done just this, and as the
question is a legal one, the text book
authors and otliers should take their law
from the courts.

The latest decision, hailed by the De
Forest Company as representing “the
final stage” of nine years of litigation,
swept aside the Patent Office’s award to
Armstrong and upheld De Forest’s claim
to being the inventor. The findings are
clear enough. )

Radio’s sore spot is the patent situation.
It is hardly possible to manufacture any-
thing in radio without reference to some
patent. The C. A. more often has
been the one to assert patent infringe-
ment, for it has been more careful than
many others not to be a patent pirate,

and no doubt has spent millions on pat-
ents. It has long enjoyed the effect of
legal rigor that awards no medals for
finishing second in a patent suit. One of
the patents it prized most is that concern-
ing regeneration. Its relationship to
that patent, perhaps the second most im-
portant one in radio, is that of a co-owner.

Virtually all the receivers sold by the
R. C. A. involve the feedback patent,
either in exclusively regenerative sets or
in the Super-Heterodyne, in which re-
generation is a prerequisite to the cir-
cuit. Hence to find it does not own any
part of the patent or hold any legal
license under it is indeed a hard blow
to the corporation.

Those who are detached from any of
the animus that the two principals nec-
essarily feel toward each other after
years of legal fights on this subject and
others, naturally see in the crowning of
De Forest and the unseating of Armstrong
a lesson in the uncertainty of human
business, particularly radio. To the inven-
tor should go the invention, but that a
decision strong enough to convince the
loser should not be reached until nine
years have elapsed must strike all as be-
ing painful delay. No suspicion of laches
need attach to either side. But the nec-
essity of expedition in the determination
of far-reaching rights is obvious. The
patent has only five years more to run.
How absurd would it be if a conclusive
determination were reached only after
the patent’s expiration. A definite con-
clusion at this time is only one-third less
absurd.

The law’s delays have rankled loth the
parties and the juridical reformers since
the earliest laws, but now we have a new
object lesson in our own ranks. A se-
lective system of trial of issues, where
precedence is given to paramount ques-
tions, which obtains in some branches of
the law, should be more generously ex-
tended to patents. In other words, the

. C. A, if it must lose, should know
that dts case is hopeless, instead of being
half led by legal conditions to continue
business on a misapprehended basis,

The penalty may run high or low, or
there may be none, nevertheless the De
Forest Company is talking about suing
for millions of dollars, alleging patent in-
fringement, particularly by the R. C. A.
since 1924, when De Forest won his first
regenerative victory.

The R. C. A. has spent a fortune, not
only for the patent, but in protecting it
against infringers. The De Forest Com-
pany will not sue for the privilege of re-
funding the expenses of these suits. With
the R. C. A. finally wrenched away from
the patent, will it be held a gratuitous de-
fender, entitled to no recompense? This
is not a far-fetched possibility.

The R. C. A. record has not been a
clean one in all respects, but judged as a
whole the corporation must be regarded
as one of the wholesome influences in
radio, as to research and developmental
work, and respect for patents. In its mer-
chandising it has made some costly and
inexcusable blunders.

Some of its patent zeal may have been
expensively misdirected, but it is not al-
ways possible to outguess the courts, and
in big business almost every time vou
guess wrong you suffer big consequences.

Lately the R. C. A. has been running
in ill patent luck. Besides the Pennsyl-
vania decision in favor of Armstrong,
where the R. C. A, was defendant, there
was the Garod case, where the plaintiff

C. A. lost in its contention that the
Hazeltine Neutrodyne patent infringed the
Rice and Hartley patents. The victory of
the Western Electric Co. over the Lekto-
phone Corporation, in which the W. E.
was held to be non-infringing, must have
been of passing interest to the R. C. A.
which had paid $200,000 in certified check
only a few months before to the Lecto-
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phone Corporation for the right to man-
ufacture cone speakers in perpetuity.

It is painful to be hit left and right,
and to feel the blows even when one is
only a spectator.

Remote Cones

THE phonograph grafted into radio the
habit of having the horn at the re-
ceiver. The phonograph was mechanical,
hence had to have its tone chamber where
the instrument was, and unless there was
that combination there was no phono-
graph. When radio made its entrance
the horn stayed right beside the receiver,
although the radio is electrical and makes
possible, indeed quietly invites, the plac-
ing of the horn elsewhere than where the
leadin compels the set to be.

Many persons get greater delight from
their radio sets by placing the cone
speaker at that point which they find
gives best acoustical results. Experi-
ments along this line often prove profit-
able because the best sounding-board ef-
fect is not always obtainable where the
set is.

Hence extension cords are becoming pop-
ular. These connect to the set and have
provision for hooking up the speakler
cords at the other end of the extension.
There will be some decline in volume
when this system is resorted to, in con-
junction with conventional speaker out-
put connections, where one speaker cord
goes to the plate of the final audio tube
and the other cord to the B bhattery posi-
tive. A better output for utilization of
the extension plan is that obtained
through a choke coil and fixed condenser,
the speaker cords being joined respective-
Iy to one side of the fixed condenser and
to minus A. Such a system is used in
the Improved Browning-Drake and other
home-constructed sets, as well as in some
factory-made receivers.

Better Receivers Now

HE improvement in receiver design

in the ‘past few years is emphasized
by recent experiences at Summer resorts.
In the mountains or at the shore recep-
tion conditions are not usually so good as
they are in the cities, due to distance and
to intervening barriers or absorbers of
radio energy. Sometimes the earth is
highly metallic. Other times trees spread
a hindering canopy over an aerial. What-
ever the impediments, they almost melt
away before the present efficiency of
sets, both home-constructed and factory-
made.

Persons who frequent the same Sum-
mer resort year after year find that the
sets today penetrate the barriers. They
remember the futility of reception efforts
three or four years ago, and even discuss
them while half listening to the speaker
reproducing music originating at a studio
a couple of hundred miles away, and
plainly audible across a good-sized lake.

Radio Paradise
Located in England

The radio paradise of the world is Bude
in Cornwall, England, where American
stations are continuously received and
where continental broadcasters are heard
with the loudest and clearest of volume
even in summer, reports Kenneth Arnott,
British civil and radio engineer who is
now visiting in New York.

“Through some unexplained cause, sig-
nals in Bude are far better than any-
where else that I have been or that others
have reported,” said Mr. Arnott. “And
vet, in Bodmin, ten miles inland from the
coast, there is an actual dead spot. On
five tubes, it is possible to get nearby
Cardiff only weakly.”
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HowSteinmetz Ended
Transformer Riddle

Developed Formula for Calculating Alternating Current
—Had to Stop Speech After 80-Minute Introduction

[The story of Charles P. Steininets's eariy
life and first great elecirical discovery, the
hysteresis law, was told in the August 7 and
14 issues.]

By John W. Hammond

(Broadcast by WGY.)

About the time that Steinmetz left
Yonkers for Lynn. After the General
Electric Company had bought the Eicke-
meyer & Osterheld Company he began to
study alternating current, which, 1t'w1ll be
remembered, is one of the two kinds of
electric currents. The other is direct
current.

The mathematics relating to these two
currents must be thoroughly understood
by electrical engineers in order to de-
velop the immense number of useful
things that electricity can be made to do.
In other words, electrical engineers must
find out, by mathematics, how to make
use of this mysterious power. )

Up to the last ten years of the nine-
teenth century they had found that it
was much easier to make mathematical
calculations with direct current, which
flows continuously in one direction, than
with alternating current, which flows first
in one direction, then in the opposite
direction.

Enter the Transformer

Just before the time when Steinmetz
began to work for the General Electric
Company at Lynn certain new electrical
apparatus had Dbeen invented which used
alternating current much better than it
had previously been used. The most im-
portant of these was the transformer,
which was developed into a remarkable
device by William Staniey, of Great Bar-
rington, Mass.

It was so remarkable that electrical
engineers decided at once that electric-
ity would be of very great value to peo-
ple everywhere if it were produced as
alternating current, rather than as direct
current.

Perhaps the most surprising circum-
stance about the transformer is that it
has no moving parts. No mechanical ac-
tion of any sort takes place; only swift,
silent and, when all is said, mysterious,
movement of electrical forces.

A transformer always consists of an
iron core in the form of a ring, usually
laminated; and primary and secondary
windings, placed on opposite sides of the
core. There is no metallic connection
between the primary winding and the
secondary winding. They are, however,
connected magnetically.

Transformer Action

Alternating current, flowing through
the primary winding from a supply cir-
cuit to which it is connected, produces
alternating magnetic flux in the iron core.
This flux, as it passes around the mag-
netic circuit, induces an alternating elec-
tric current in the secondary winding,
which is always made a part of an ‘elec-
trical circuit. This induced current flows
through that circuit and can be used for
lighting, for power or for heat.

The electric currents in the primary
and secondary coils are not of the same
voltage—and that constitutes the most
useful characteristic of the transformer.

By arranging the proper ratio between
the number of turns and the thickness of
wire in the primary and secondary wind-
ings, the voltage of the current in the
secondary winding can be made either
higher or lower than that in the primary
winding. If it §s higher, then the trans-
former is known as a step-up trans-
former; if lower, then it is called a step-
down transformer,

In the simplest kind of electrical trans-
mission systems, designed to send current
for any great distance, transformers al-
ways work in pairs. The sequence of
operation is:

First, the electric generator, producing
alternating current at perhaps 2,000
volts; second, a step-up transformer,
which raises the voltage from 2,000 to
perhaps 30,000 volts; third, the trans-
mission line, which carries the current at
30,000 volts .from the secondary winding
of the step-up transformer to the pri-
mary winding of the step-down trans-
former, located perhaps twenty-five miles
away; fourth, the step-down transformer,
which lowers the voltage from 30,000 volts
to 220, or 110 volts; fifth, the secondary
circuit, or “local circuit,” which carries
the current at 220 or 110 volts from the
secondary winding of the step-down
transformer to incandescent lamps or to
alternating current motors.

Sent Hundreds of Miles

Usually, in actual practice, a sub-sta-
tion, supplying a local distribution circuit,
receives the high-voltage current and re-
duces the voltage, through a step-down
transformer, to a distribution voltage of,
perhaps 2,000 volts. Small transformers,
located on electric light poles, lower it
to the final voltage, 110 volts, for use in
dwellings, offices, stores and elsewhere.

The great advantage of the kind of
electrical system just described is, as pre-
viously stated, that it allows electrical
energy to be sent from one place to an-
other, even for hundreds of miles. But
this can be done only with alternating
current; direct current is not adapted for
such wusage. And the transformer is
absolutely necessary to enable it to be
done even with alternating current.

This indicates the situation when the
transformer first came into use, through
the work of Stanley, and it makes clear
the tremendous importance which the al-
ternating current thus suddenly assumed,
around 1890, just about the time that
Steinmetz was completing his investigation
of the magnetic circuit.

Men realized that the whole future
growth of electrical systems, and their
successful service to the people of the
world, depended upon an understanding
of the alternating current.

Yet the alternating current was much
harder to work with, mathematically. In
fact, it was so very difficult to figure it
out that even the wisest men had to pro-
ceed slowly. And even then they did
not make much progress.

Enigma of Direction Change

The chief reason for this, as Steinmetz
noticed when he began to study the mat-
ter, was the change in direction of the
alternating current.

This change of direction is swifter than
the human mind can imagine. A second
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is not very long, yet an alternating cur-
rent of electricity, on a circuit used for
lighting a dwelling, may make a complete
change in the direction of its flow sixty
times every second.

That means that it is called a current
of low frequency, or a current of sixtx
cycles. A cycle represents the period of
time that it takes for an alternating cur-
rent to flow in one direction, reverse and
flow in the opposite direction, then re-
verse a second time and begin flowing
again in the original direction.

Strives for Better Method

In working out their mathematical cal-
culations with the alternating current,
beiore Steinmetz began to study the sub-
ject, electrical engineers used a most elab-
orate method, which was far from satis-
factory. Steinmetz tried this same
method, but it seemed so clumsy to him
that he at once decided there must be a
better way. He began to search for it,
doing an amount of mathematical work
that was simply tremendous, and that
kept him busy for many months. But
he found the method! And the Stein-
metz method of calculating alternating
current is in use to this day.

He made his first announcement of the
new method in 1893, at a meeting in Chi-
cago of the International Electrical Con-
gress. This was a large gathering of dis-
tinguished engineers and scientists from
many countries.

Each speaker was allowed an hour to
present his paper and could obtain a
time extension of ten minutes in case he
could mnot finish within the hour. Dr.
Steinmetz used up the whole hour and
twice was given ten minutes more. By
this time, as he himself says, “I had just
tinished the introduction to my paper.”

Shortly after this he began to write a
series of books about electric currents.
In these books he gave a complete ac-
count of his method for making mathe-
matical calculations with the alternating
current. The books were intended for
the electrical engineers of America. But
he also wrote books for college men who
were studying electrical engineering, and
even one for high school pupils who
planned to take electrical engineering
when they went to college.

In this way he made it easy not only
for the men who were then engineers,
but also for young men who became elec-
trical engineers later to make themselves
familiar with his valuable work. Every
high school or college graduate can study
the alternating-current formula worked
out by Steinmetz, and they always do so
in preparing for a career as electrical
engineers.

Thus, before he was hardly more than
thirty years old, Steinmetz had solved
two of the most serious mathematical
problems that electrical engineers had to
handle.

Picturesque Figure

Steinmetz was still quite young—not
much more than thirty—when he became
an employe of the General Electric Com-
pany. He was an odd figure, very short
in stature, with long, black hair and a
quick, nervous way of moving about.
Men always stopped and looked when he
walked past.

People forgot about the strange appear-
ance of this young man, however, when
they had occasion to speak to him in the
course of the day’s work. At such mo-
ments it was an impressive sight to see
the keen, eager, yet quiet enthusiasm of
his friendly eyes. It was interesting to
hear him talk—a thin, rather high voice,
with a slight accent that made it a little
hard to understand just what he was
saying.

Soon the engineering work of the Gen-
eral Electric Company began to make
great progress. This, to a large extent,
was because of the knowledge that Stein-

(Concluded on page 22)
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Steinmetz Made Toy
of Owiz_Lightning

His Famous Creation of the Artificial Product Grew
Out of His Study of “Transients”, i.e., Strong
Stray Currents

(Concluded from page 21)

metz was pas.sing along to the other
General Electric engineers.

His Brilliance Capitalized

Especially in building alternating cur-
rent machinery, and in laying out alter-
nating current systems of electricity, the
General Electric Company was able to
do unusually fine work. It could sell to
its customers apparatus which almost al-
ways would do just what they said it
would do. Much of this was due to Stein-
metz and his brilliant mind; it was also
due to the patience and friendly willing-
ness which Steinmetz showed in helping
others.

During the time that he was located
at Lynn, Steinmetz was a member of
the calculating department, of which H.
F. Parshall was the manager. In this
department was done all the necessary
mathematical work in the designing of
electrical generators, motors, and other
equipment. Thus it can be seen that it
was exactly the place where Steinmetz
belonged.

In December, 1893, the General Electric
Company transferred a number of its
engineers from Lynn, Mass., to Schenec-

tady, N. Y., where the company’s head-
%uall'(ters had been moved from New
ork.

Steinmetz was one of those transferred;
and from 1894, until his death in 1923, he
lived in that city.

In Schenectady he made most of his
friends; became a public official; built

Sockets and Dials

UX POWER TUBES installed in any set
without rewiring by Na-Ald Adapters and
Connectoralds. For full information write
Alden Manufacturing Co., Dept. §-19,
Springfield, Mass.

When you see this trade-mark on a con-
denser or resistor, you know that all the
questions were taken out of it before it was
put on sale.

Used by The Browning-Drake Corporation
and National Companies as standard.

Tobe Deutschmann Co.

Engineers and Manufacturers

Cambridge, Mass.

I HARD RUBBER |

SHEET—ROD—TUBING
Special Hard Rubber Parts Made to Order

RADION HARD RUBBER

PANELS ANY SIZE
Send for Price List
WHOLESALE RETAIL

NEW YORK HARD RUBBER TURNING CO.
212 Centre Street New York

a house and adopted a son, to whose chil-
dren he became an adopted grandfather.
It was during his many years in Schen-
ectady that he had a cheery little camp
on a small stream flowing into the
Mohawk river.

He enjoyed his home and his adopted
family so much, and he had such good
times at his camp, that these years in
Schenectady made up, without doubt,
the happiest part of his life.

When he went there to live, however,
he was not known to the public. He was
very well known among electrical en-
gineers, and was more admired by these
men of his own profession every year.
But what he had done for electrical en-
gineering had not yet been understood
sufficiently well by persons who were not
electrical engineers. The world in gen-
eral did not perceive what it all meant.

About that time, Mr. Parshall went to
England to perform some special work
for the company, leaving the department
without a head. When the transfer to
Schenectady had been completed, how-
ever, the whole department was reorgan-
ized. Steinmetz himself was appointed
supervisor, or director, of the department.

Steinmetz soon began a new line of
electrical study, the third great inves-
tigation of his career. It really grew out
of his two previous studies—which, it
will be remembered, were the law of
hysteresis and the new mathematical
formula for alternating-current calcula-
tions.

The new study was an examination into
what electrical men call “transients.”
Transient electrical currents are those
which suddenly and unexpectedly enter
an electrical system, because of a short
circuit, or because of lightning, and by
letting loose great volumes of current do
much damage, unless they can be held in
check.

More will be told later regarding this
line of work by Steinmetz, for it led to
the building of his famous lightning gen-
erator and the creation by him of “arti-
ficial lightning.”

Five years had now passed since Stein-
metz came to America. He was able to
go back to Yonkers and receive from the
court his certificate as a naturalized
citizen. Of this he was always very
proud, for he admired America and feit
happy to be an American.

Newest Edition Ready

Shows the latest elrcuits, the newest develop~
ments in radlo at startlingly low prices. Get
the parts you want here and save money.
The best In parts. kits, sets and supplies.
Orders fliled same day recelved. Write
E°f“"e,° copy NOW: alse Dlease send names of one or mere
a o fane

BARAWIK COMPANY, (02-140 8o, Canal St., Chlcago.

VEBY HIGH-MU TUBES

Made especlally for Resistance Coupled Amplifiers.
Now you can get more volume with greater clarity.

A.F. 20 for Ist and 2nd Stage............. $3.00
A.F. 6 Power Tuhe for 3rd Stage........... $4.50

VEBY RADIO CO.
47-51 Morris Avenue Newark, N. J.
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New Complete Kit
For the Diamond

Fully Licensed

The B-C-L Radio Service Co., large
mail order house, of which Louis Lager
is the head, announces that it will market
a complete kit of parts for an Improved
Diamond of the Air. The list price of the
parts is $60.

This kit, says the announcement, will
be fully licensed under the Armstrong
regenerative patent No. 1,113,149, and the
license will cover all the parts, not merely
the coils.

“The popularity of The Diamond is
proof that the licensed kit will attract the
radio public as few kits ever did before,”
said Mr. Lager.

The B-C-L Radio Service Co. has a
large stockroom and shipping depart-
réxent at 223 Fulton Street, New York

ity.

Makes Phonograph
Run Radio Speaker

The Bristophon is a device manufac-
tured by The Bristol Company, Water-
bury, Conn., which makes it possible to
operate the old type of phonograph elec-
trically. It is said that it gives richer
and smoother tone and greater volume. It
is available with any phonograph which
has an even-running motor and a correct-
ly balanced turn table.

It will greatly improve the perform-
ance of the old style record, the manu-
facturer says, but, when used to play the
new-process, electrically produced rec-
ords, it will bring out all the tonal depth,
clarity and range which is possible with
the new model phonographs.

When the Bristophon is to be used, it
displaces the regular tone arm and horn,
and utilizes a radio speaker, either horn
or cone type. It can be operated through
the medium of a radio power speaker,
with any good audio amplifier and speak-
er, or with speaker only. In the first two
instances a 1%4-volt battery is required,
but with speaker only, an ordinary 6-
volt storage battery is used. It has a
volume adjustment.

IF YOUR INVENTION is new and useful
it is patentable. Send me your sketch.

Z. H. POLACHEK, 70 Wall St., New York
Reg. Patent Attorney-Engineer SRR

TABLE FOR CONVERSION OF FRE-
QUENCIES AND METERS appeared in RADIO
WORLD dated May 1, 1925. Sent on receipt of
{5¢c, or start your sub. with that number. RADIO
WORLD, 145" W. 45th St., N. Y. C.

THE GREAT AID OF BY-PASS CON-
DENSERS, by John F. Rider, appeared in RADIO
WORLD dated May 8 Sent on receipt of 15c,
or start sub. with that number. RADIO WORLD
145 W. 45th St., N. Y. C. .
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THE RADIO TRADE

Good Parts Stable
And Move Off Shelf

Dealers Should Be Encouraged to Handle Well-Made
Products and to Avoid Cheap Novelty Items, Says
Osmun, Commenting on Milwaukee Survey

By H. E. Osmun

Sales Manager, Central Radio
Laboratories

Some very interesting comments bear-
ing on the radio parts market have just
been made in a letter circulated by the
‘Wisconsin Radio Trade Association among
its members. Here is the letter, in part:

“According to figures compiled by ‘The
Milwaukee Journal' in their 1926 survey
of the Greater Milwaukee market, out of
every seven radio receivers owned, two
were assembled by the owner.

“At first thought, this figure does not
seem very startling or exceptional, yet
if a little analysis is made of selling and
advertising effort during the past radio
season, there is strong proof that the set
builder is still an important factor.

“Virtually no advertising was done in
the Milwaukee newspapers to stimulate
the home building of sets. Fully 95 per
cent. of the money spent for advertising
lineage both the dealer, distributor and
manufacturer was on complete receivers
and the accessories to be used with them.

“This same condition applies to the ad-
vertising which was done in the so-called
national publications, such as ‘The Satur-
day Evening Post” ‘Literary Digest,
‘Liberty,” etc.

“For every five receivers that were pur-
chased as a complete unit, two were built
by the owner himself, yet, the radio dealer
and distributor have given little thought
or consideration to the sale of parts.

“In the face of these facts, it would
seem that a considerable amount of money
left Milwaukee and Wisconsin last year
for the purchase of parts from mail or-
der houses.

“The home set builder is a definite in-
fluence.”

During the past year radio jobbers dis-
continued parts lines because they be-
lieved the prospect of large obsolete
stocks, unsold at the end of the season,
outweighed any possible profit.  This
may be true of cheaply made novelty lines,
but certainly is not true of the better
known products. In fact, the history of
the past two seasons indicate that a stock
of manufactured radio receivers is men-
aced by obsolescence much more than an
equivalent stock of parts.

In the case of Centralab, for example,

RADID-5tube Set$2239
DELIVERED

Think of it! A big handsome five
tube Radio receiver only $22.50 de-
Uvered. Tremendous range, clear
powerful volume and simple tuning.
Literature free.

SEMINOLE CO., Dept. 23
427 East l6th St., New York 8

our jobber sales increased steadily from
January 1, with scarcely any letdown
during the Spring months. Now our new
catalog is out, and while we have an-
nounced some new items, every type of
unit we sold last season is still in demand
and salable at full price. What set man:
ufacturer can show that kind of a record?

Pass this information on to the jobbers
and dealers in your territory, pointing
out that well-known part and accessory
lines, like Centralab, will stabilize their
radio sales and are the safest radio lines
they can carry. Without question, radio
parts sales will be much greater in 1926
than ever before.

NEW CORPORATIONS
Slagle Radio Co., Wilmington, Del., radio re-
seiving and transmitting sets, $100,000. (Cor-
poration Service €c., Wilmington, Del.)

SEE SEPTEMBER, 1926,
“RADIO NEWS”

ON THE NEW
“1927 DIAMOND
OF THE AIR”

Send in for Bulletin 702

B. C. L. Radio Service, Inc.

223 FULTON ST. NEW YORK CITY

Literature Wanted

THE names of readers of RADIO WORLD
who desire literature from radio job-
bers and dealers are published in RADIO
WORLD on request of the reader. The
blank below may be used, or a post card
or letter will do instead.
Trade Service Editor,
RADIO WORLD,
145 West 45th St., N. Y. City.

I desire to receive radio literature

Name
Address ....

City or town
Statel T A8 s o . e SR R AR

— “Look Up Down” —

NATIONAL

in name

NATIONAL

in fact

There is not a small corner of this United
States in which NATIONAL Browning-
Drake Radio Frequency Transformers,
NATIONAL Velvet Vernier Dials and
NATIONAL Variable Condensers are not
known and appreciated. This really applies
to the whole world.

You can draw your own conclusions
about the popularity of NATIONAL Radio
Set Essentials. Ask anyone that uses them.

Send for Bulletin 116-RW. Be sure you
get genuine NATIONAL products.

NATIONAL COMPANY, INC.
Engineers and Manufacturers
W. A. READY, President
110 Brookline Street Cambridge, Mass.

Agents and Dealers Wanted

DETAILS OF WIRING THE DC B ELIMIN-
ATOR, Part II, by Lewis Winner, appeared in
RADIO WORLD dated April 24, Sent on re-
ceipt of 15¢, or start sub. with that issue. RADIO
WORLD, 145 W. 45th St., N. Y. C.

BROADCASTING STATION, SUPERPOWER,
5,000 watt, licensed A. T. and T., and department
includes Western Electric amplifiers and tubes,
for sale, lease or hire; offers wanted immediately.
Address Box 927, San Antonio, Texas. Business
address 101 West Pecan St.
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Alired Eberhart, 3732 62nd St., Woodside, N. Y.

(Dealer.)
Atlas Radio Co., 7765 75th St., Glendale, N. Y.
(Dealer.) - .
Jenkins Radio Sales and Service, Milton, Ia.
(Dealer.)

M. E. Kuhn, 2709 Seminary Ave., Richmond,
Va.
Russell Ryan, 716 Cypress St., Kansas City,

1o.

J. A. L. MacKinnon, 1016 Noe St., San Fraxn-
cisco, Cal. i
Albert J. Lydehn, 124 Fourth Ave., Moline, IIL
(Dealer.)

E. W. Moore, 5 Five Station, Jacksonville, Fla.
CW.dJ'. Robinson, Box 624, The Pas, Manitoba,

anada.

De Luxe B-D Panel

The new radio season witnesses the
annual expansion of the Cortlandt Panel
Engraving Co. Every year they have to
enlarge to take care of increasing busi-
ness. They now occupy practically the
entire building at 79 Cortlandt street,
New York City. The newest and finest
equipment has been installed and any
quantity of panel work can be handled,
with rush work a specialty. Only the
best quality of proven insulating mater-
dal is used for panels. Under the personal
supervision of Mr. Pullman, a de luxe
panel for the Improved Browning-Drake
is being turned out. This panel may be
had in quantity or singly by set build-
ers.

FOR SERVICE

A Complete Line of Radio Parts of the better
kind for all popular Circuits.

Official Factory Service for
RADIOLA R. C. A. OPERADIO

CHAS. W. DOWN

2050 BROADWAY NEW YORK CITY

THE NEW
UNION “B” ELIMINATOR

FULL WAVE
NO TUBES
NO ACID

Operates from 110-120 volt A. C. Socket (any
cycle) for less than 50¢ per year. Delivers & eonstant
flow of unfailing, clear, nolseless B power that will
operate an eight tube set uaing power tubes with ease.
No more recharging. No troublesome creepy acid

cells, No more dead dry cells. Built in a hand-
some metal case.

LASTS INDEFINITELY giving maximum power
at  all times. Taps at 223, 45 (90-100).
Higher rvoltage can be obtalned by oonnecting
regular “‘‘B’* battery In serles with eliminator.
Guaranteed to be equal or superior to any elimi-
nator regardless of price. Use it for ten days
to convince yourself, and f not found as claimed,
return it and your money will be refunded. Triekle
charger for A battery $§4.75.

Order Direct or from Your Dealer

UNION SERVICE COMPANY
MORRIS HEIGHTS P. 0. BOX =
NEW YORK, NEW YORK
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Good Back Numbers ‘of
RADIO WORLD

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

1925:

Sept. 19—The 1-Dial -Tube Speaker Set. by
Percy Warren.  Anderson’s Theory of Fad-
ing. The Way of the Frequency Dial, by

Capt. P. V. O'Rourke.

24—The 3-in-1 R} Recefver, by Sidney E.
Finkelstsin. A Phonograph Cabinet Set. by
Lewis Winner.

7—A 3-Tube Dry-Cell
P. V. O'Rourke. One of the Best Crystal
Sets, by Herbert E. Hayden. 1-Tube DX
Set. by Herman Bernard.

28—The Zero Potential Loop, by Frank
Frecr. The 1-Tube Headset Recelver, by
J. B. Anderson.

12—A  Self-Contained Receiver, by H. E.
Hayden (Part 1). B Battery Eliminater, by
Lewis Winner (Holiday Gifts No.).

26—The Rcgenerative Wave Trap,
F. Bider. The 5-Tube Tuned RF
Capt. P, V. O’Rourke.

1926:
Jan.

Oct.

Nov. Circuit. by Capt.

Nov.
Dec.

Dec. by John

Set, by

2—The 2-C Set for by Capt.
P. V. O'Rourke.

9—The 4-Tube DX Symphony Set, by A.
Irving \witz. A Skillfully Made 1-Dial Set.
by Herman Bernard.

16-—Anderson’s 5-Tube QualHy Receiver.
The Raytheon B Eliminator, by Lewis Win-
ner.

30—An Individual /AF Amplifier, by H. E.

Hayden. TraDping Qut Super-Power in New

Jersey, by Cant. P. V. O‘Rourke.

Feb. 20—The S-Tube Victoreen, by Herbert E.
Hayden. Quality Stressed in 3-Tube Set, by
Brainard Foote.

Feb. 27—The 4-Tube DX Dandy, by Herbert E.
Hayden. Umbrella Aerlal for DX, by Hugzo
Gernsback. Part 2 of The Vietoreen.

Mar. 6—The 1-Tube Set, by Capt. O’Rourke.
The Chemistry of Batteries, by A. R. Reid.
The Victoreen Set (Part 3), by Herbert E.
Hayden.

Mar. 13—The Non-Regenerative Browning-Drake
Set, by M. B. Sleeper. The Tectron Elimi-
nator (Part 1), by Lewis Winner. Curing
Vietoreen Trouble, by Herbert E. Hayden.

Mar. 20—The Super-Heterocdyne, by J. E. Ander-

son. A 2-Tube Speaker Set, by Percy War-

ren.  The Browning-Drake Set (Part 2), by

Simplicity,

Jan.

Jan.

Jan.

M. B. Sleeper.
Mar. 27—An Economical 4-Tube Set, by Edgar
T. Collins. A Practical B Battery, by Capt.

P. V. O’Rourke. Tectron Trouble Shooting.

3—The Bernard Portable, by Herman
Bernard (Part 1). How to Get DX, by
Capt. P. V. O'Rourke. A Compact B Sup-
ply, by Lewis Winner.

Aprll  10—The Bernard Portable, by Herman
Bernard (Part 2). Two Eliminators for DC,
by Lewis Winner.

April 17-—The New 1-Dlal Powertone, by Capt.
P. V. (O'Rourke. The Bernard Portable
(Part 8), by Herman Bernard, The Action
of Transformers, by Lewis Winner.

April 24—AIl Waves on One Set, by Capt. P. V.
O'Rourke.  Bernard’s Portable (Conclusion).

May |—New Multiple Tube, by Herman Ber-

nard. The Aero All-Wave Set, by Capt.
O’ Rourke. Kilocycle-Meter  Chart. An
Analysis of Detection, by J. E. Anderson
(Part 1)

May 8—A S8tudy of Detection, by J. B. Ander-

son (Part 2). To Wind a Loop on a Card-

board Frame. How to Reflex Resistance AF,
by Theo. Kerr.

1 5—=8uper-Heterodyne Results Brought Up
to Maximum, by Herman Bernard. The Truth
About Coil Flelds, by J. E. Anderson.

May 22—A Bulilt-in Speaker Set, by Herbert
E. Hayden. The Powertone in Operation, by
Capt. P. V. O'Rourke.

May 29—Aerials in Ground and Water, by Lewls

May

‘Winner. Economized Filaments, by J. E.
Anderson. How to Get DX, by John F.
Rider.

June 5—Five-Tube Compact Receiver, by J. B.
Anderson. A Tester for Tube Circuits, by
Spencer Hood.  Problems of Portables, by
Hugo Gernsback.

June 12-—The Light 5-Tube Portable. by Her-
man Bernard (Part 1). The Rogers-Schudt

Receiver, by Wm. A. Schudt, Jr. (Part 1).
The Freshman Masterpiece, by A. W.
Franklin.

June 19—~Selectivity’s Amazing Toll, by J. E,
Anderson. The Light 5-Tube Fortable Set,
by Herman Bernard (Part 2). The 4-Tube
Rogers-Schudt, by Wm. A. Schudt, Jr.
(Part 2).

June 26—The Victoreen Portable, by Herman

The Manufacture of a
Tube, by F. C. Keltey. The Light 5-Tube
Portable, by Herman Bernard (Part 3). - The
Rogers-Schudt (ircult (Part 3 cencluded), by
Wm. A, Schudt.

July 3—Set with a 1-Turn Primary, by Herman
Bernard. Part 2 of the Victoreen Portable, by
H. Bernard. Trouble Shooting Article for The
Light 5-Tube Portable.

July {0—A Rub in Single Control. by Herman

Bernard. A DX Double Regenerator, by

Capt. P. V. O’'Rourke. A 2-Tube Dry Cell

Recelver, by Samuel! Schmalz.

17—A Double Duty Loop Aerial, by J. E.

Anderson, How to Measure Coupling, by

John Rider. A 1-Control Crystal Set, by

Smedly Lyons.

July 24—Why the Super-Heterodyne Is the Best
Set. by Herman Bernard. A 1-Tube Reflex
Recelver, by H. A. Reed.

July 31—What's Best in an AF Ampllfier. by
Herman Bernard. A 6-Tube Reversed Feed-
baek Set, by K. B. Humphrey.

Any copy, |5¢c. Any 7 copies. $1.00, All
these 23 coplas for $3.25, or start subscription
with any issue, RADIO WORLD, 145 West 45th
Street, New York City,

Bernard (Part 1).

July

FRE

RADIO
CATALOG

Just off the press! Qur
second catalog for 1926. |
100 pages of parts, acces-
W sories, kits and sets—all
the best and the latest.
A copy is yours for the

asking.  Just drop us

a line—do it todayl!

|
|
l

)

OEPT. PM

CHICAGO SALVAGE
STOCK STORE

509 S. State Street, Chicago, U. S. A.

Irwin Purchases

New York Cabaret

The Club Circus, at 160 West Fourth
Street, New York City, will have among
its entertainers many whose voices are
identified with broadcasting, says G. Clay-
ton Irwin, Jr, general manager of the
Radio World’s Fair, who purchased the
place. He adds that the Club Circus will
hecome the entertainment headquarters
of the radio industry when alterations are

complete, which will be early in Septem-
ber.

Thomas Reorganizes

The W. 1. Thomas Company of Chicago
has enlarged its facilities for greater oper-
ations under the name of the Iten Fibre
Company of Illinois. The company will
represent in this territory the Iten Fibre
Company of Cleveland and Ashtabula,
Ohio, manufacturers of hard and flexible
fibre sheets, rods, tubes, washers, bush-
ings and specialties. They will carry in
Chicago a complete stock of fibre sheets,
rods and tubes in order to be able to ship
orders the same day as received. The
company is under the management of W.
I. Thomas, inventor and manufacturer of
the famous Thomas Loop.

THE DIAMOND

Join the Happy
Triumphantly Built

nameplate.
Outstanding Features of Set:

(3) No rheostats are used.
maintain.

FREE.

A BADGE OF MERIT

Real A Great Summer Easy to
Know . Tune, Easy
Quality! Receiver to Build!

Herman Bernard, designer of this wonder circuit, has written an illustraied
booklet on “How to Build Rapio WoRrLD'S 1926 Model Diamond of the Air”
Send 50c and get this booklet, including a full-sized wiring blueprint and free

(1) Fans, charmed by tone quality, sensitivity
and selectivity, report speaker reception of far-distant stations with great
volume. (2) A 2-tube earphone set, a 5-tube speaker set, and a separate 3-stage
audio-amplifier for immediate use with any tuner, are combined in one.
(4) The set is inexpensive to construct and
(5) The set works from outdoor aerial or loop, hence no aerial
problems present themselves, in city or country.

Send $6 for year’s subscription and get booklet, blueprint and nameplate

[Newsdealers or radio dealers, order the booklets with blueprints in-
cluded, in quantity, direct from American News

Radio World, 145 West 45th St., New York City

Nameplates Free to All

Thousands Who
This 5-Tube Set!

Co. or Branches.]

Attention, Radio World Subscribers!

Subscribers will note that the end of their subscriptions is indicated on the labels

on wrappers.

If your wrapper shows a date earlier than the current issue, please

send payment for renewal. Changes in expiration dates on wrappers appear two weeks

after receipt of renewal.

RADIO WORLD, 145 West_45th St.,, New Vark City.

WWWamericanradiohistory com

(Phones: Bryant 0558-0559.)
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How to Testthe B-D Mailing Lot

Will help you increase sales
’ \ of yourbest prospective customera—

August 21, 1926 RADIO WORLD 25
> 8end for FRIE catalog glving
National, State, Local--Individuals,

Without Any Risks [(fSe s
s THE IMPROVED
Browning

Drake
PANELS
B iful de L
Bﬁllllita:nltlly Eng:::ed $7050
Certified by Herman Bernard

Cortlandt Panel Engraving Co.
79 Cortlandt Street New York City

Care Must Be Taken Not to Let a 99 Tube Be Lighted
Alone, Due to the Series-Connected Filament, ,
Although If Set Is Properly Wired the
Tube Won’t Light

| (Concluded from page 10) ‘
LIST OF PARTS tery post from battery to C Bat— post
. . | on strip.

One National antenna unit, type BD-1B | Remember to use 180 volts of B battery

(one single tapped coil, one Equicycle | ;. that there i 1
variable condenser and one dial); LILZ, | get. ! is only one B plus lead to

Cl.

One National detector tuning unit, type
BD-2B (one triple coil, one Equicycle | Do not put any tubes in the set S,

variable condenser and one dial); L3L4, |  Conpect aerial to Ant Y
H . post, ground to |
Ls, Cz. Gnd. post. i A = F E N w A

One Jefferson Concertone sealed audio Disconnect B minus from A plus at bhat-

Starting Operation

fl‘gl“en_lez U';nSfOl‘m;Or;h PBGI‘;{I hoke. | teries and disconnect A plus, too. Put a —fOT DX
R lgg. F(?r arson 30-henry filter choke, | 99 tube in each of sockets 1 (extreme | Winter or Summer the Fenway is a con-
B i comdeee 40| right) and 4 (third from left.) Connect siptent I metiar ) Bt ool
e aper er on nse o A 5 - o .
mfdr: C&o e pap s A p]us lead to battery again, but not B | own one o ese super-sensitive receivers.

minus. Turn on switch. 7 orleg light Fenway Blueprints show you how to build

laborat: t.
you are safe to proceed. Turn off switch. a laboratory se
{ Put 199 tubes in sockets 2 and 3 (extreme

One Sangamo, Aerovox or Dublier mica |

fixed condenser, .002 mfd.; C4.

PRICE OF COMPLETE SET OF

One Sangamo, Aerovox or Dubilier mica | j.ft and second from left). Remove the BLUEPRINTS—$3.00 Postpaid
fixed condenser, .006 mfd.; CS5. other tubes. Turn on switch. The tubes Others Give Their Radio Prints Away
One X-L Vario Denser, model N; NC. | ¢hould light. 2 ube FREE !—Fenway Prints Cost

Three Lynch double mountings for the
resistors RI, R2, R3, R4, R5, R6.

Two Tobe paper filter condensers, 0.1
mfd. each; C6, C7.

Three Lynch metallized resistors, 01 |
meg. each; R3, R5, R6.

One Lynch metallized resistor; 6.0 meg.;

Never turn on the switch to try 99 tubes You $3.00—WHY?

g;llsgzktelgrze aaxf? ;uhesl ml sockets 1 and 4 Guaranty Radio Goods Co.
9, or both. But the power 147 West 45th Street New York City
tube may be tested alone for lighting.
Do _this now.
(Note LI is that part of the input coil | = e T———— —
between_ antenna and ground. The GETTING DX by Capt. P. V. @Rourke, ap-
designation was omitted from Fig. 1 last peared in RADIO WORLD dated April 3. Dng

per copy or_start sub. with that issue. RADI
week.) WORLD, 145 West 45th St. N. Y. C.

F“ive Benjamin push type Cle-Ra-Tone
sockets; 1, 2, 3, 4, 5.

One Lynch metallized resistor; 6,0 meg.; |
RS. ,

gt e wse | Increased  Quality and  Volume

One Lynch metallized resistor, .09 meg.

(90,000 ohms); R2. with such systems LYNCH Amplifi
One Brach-stat, code 2B, with mount- B Supply ands with aBsROWNINg?B’EZ\KrEpl;o?k::g

ing; R7. !
One Carter battery switch; S. i

One Sangamo, Aerovox or Dubilier mica Two New’ Wonderfld TUbe Developments

fixed grid condenser, .0005 mfd., with clips; TYPE “G» TYPE ‘B

Cs.
One Bakelite decorated panel, 8x22” G ForPIlrInGl: MUTgAL o SPECIAL DETECTOR
3 . edan i . W o o Bl omenn 5 e anenale - B H 1
(Cortlandt Panel Co, Insulating Co. of | Coupied Receivers. Fil. Amp.. .. .. .10 5:25
America or Pausin). : Plate] BV/OItSLE = os® - Mihehien o 67-90
LN o e i e 5.0
One pair of Tait brackets. II;‘;I ATID IS ¢ s ot s AW e S (V15 RATING
bett slopin anel cabinet for ate Volts..... o - g sebs 590-180 . -
sx%f},e pg:":le LAY Lts | Gives Clearer Reproduction With B of Dibtant Semsoay on
. 5 olume. o
One bracketed antenna connection block ‘ Price .. . .i..t.0% ka0, $250  Price ... $2.50 Wil

(Ant. Gnd. Eby binding posts thereon). Wri ) )
One bracketed battery connection block rite for data sheet covering complete line of CeCo Tubes

(A—, A+, B—, B+, C— Eby binding C. E. MFG. CO., INC,, Providence, R. 1. ¥

posts and one Frost Gem-Jac No. 954
thereon).

One 9%4x213” hardwood baseboard
(furnished with Corbett cabinet)

Four Ce-Co type C tubes.

One 171 power tube.

[Note: The National Velvet Vernier type
A dials are furnished with the BD-1B and
BD-2B units, unless the variable ratio type
is specially requesied.]

PATENTS

N \PENDING

Ty

{

[T

|
L

' TUBES =
FOR EVERY ans o
S. HAMMER RADIO CO.
303 Atkins Avenue, Brooklyn, N. Y. RADIO NEED -
Please send me FREE, Your NEW “Best by Test” o = i - 5
RADIO CATALOG in theylaboratory. AW W W ool - N L
“Best by Perform- TI'G'N@ @@ Plaint Located at Providence, Rhode Island.
i N atthe The Largest in the World Devoted Entirely to Radio Tube Manufacture

www americanradiohistory com
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THE NEW CIRCUIT

(Continued from page 7)

maximum, and all of which is a matter of
selection of values throughout.

Prevents or Aids?

Now we can look at the condenser Ca
in its aspect as a capacity coupling be-
tween the circuits. In this aspect it feeds
back energy to the grid via the grid’ cir-
cuit for any operative adjustment of the
circuit 1 in a phase tending to produce
oscillations, and therefore, as a capacity
coupling between the circuits, is not a
means ‘“to prevent the generation of os-
cillatory currents,” as specified for the
coupling capacity in the Rice claims, but
a means functioning diametrically the
reverse.

Considering further, it is well within

USE HALF A MILE OF
WIRE FOR AERIAL!

It affords Greater Volume, More DX and
Richer Tone, without Reducing Selectivity!

The Raco Braided Copper Radioc Antenna
consists of a 100-foot length of No. 25 enam-
eled capper ribbon. If the single strands were
placed end on end they would reach half a
mile. The enamel protects the surface
against losses due to moisture, dust and lint.
Corrosion and scaling absolutely prevented.
Indorsed by HERMAN BERNARD
1.
(if your nearest dealer cannot
supply you)

ROSS WIRE CO.

Dept. R. W,
69 BATH ST. PROVIDENCE, R. L.
DEALERS! WRITE US!

No. 25 RACO ANTENNA.
Shipped you direct from fac-
tory same day on receipt of

the realm of the possible adjustments of
the electrical values of the system of Fig.
13 as a whole to find one where the out-
of-phase current fed back by reason of
the plate circuit capacitive reaction of Gu
would just overcome the in-phase inter-
circuit transfer by reason of the. inter-
circuit coupling of C,, so that varying C.
would not produce any overall effect one
way or the other, thus being neutral as
far as the system as a whole is concerned,
leaving the reactions produced by circuit
2, which are the reactions that Rice
teaches preventing, unaffected one way
or the other by variation of C.; or other
weird results could be had, such as in one
set of adjustments increasing the capacity
of G, would lessen the tendency to oscil-
late, and in others the same increasing
of capacity would increase the tendency
to oscillate. At best, the matter is com-
plicated and indefinite, but there is one
feature that is certain, and it is that Ca,
in its aspect of capacity coupling between
circuits, tends in the worst way to create
oscillations.

Not Entire Elimination

As to t.he advantages of Rice, going
back to Fig. 10, by reason of neutralizing

the effect of reactions through the tube, |

“RAMBLER-SIX”

THE ONLY $90

REAL
PORTABLE B wdl
tubes or batterles

Satisfaction Guaranteed
WRITE FOR KIT PRICES
Approved by Radio World Laboratorles

American Interstate Radio Service
183 Greenwich Street, New York City
Distributors,Jobbers, Dealers,write for special trade terms

and provided it is properly done, the “os-
cillation line” shown is eliminated. This
of course assumes that due care dis taken
to eliminate so-called stray or distant
stage feedbacks between input and out-
put parts of the receiver, such as coil
and like couplings.

Of course, on account of the lack of
constant coupling in the neutralizing sys-
tem it is not possible to eliminate re-
generation entirely except at one fre-
quency, but it can be kept within such
limits that for the range of a broadcast
receiver oscillations will not appear.
Further, at the one frequency at which
neutralization is complete there will be
no regenerative rise of current in the
plate circuit before actual resonance of
the succeeding coupled tuned circuit is
reached, as is shown in Fig. 10 for the
non-neutralized type of receiver, and
though, as a consequence, much less
energy exists in the plate circuit we ob-
tain all the benefits of an actual resonant
transfer of energy, and we do not have
to go far from resonance in circuits de-
signed for high order of selectivity, as
is the case in broadcast receivers, to get
a most inefficient transfer.

While these benefits cannot be fully
realized for those frequencies removed
from the one neutralized frequency, yet
they are approached to a fair degree in
practice. There is also the ability to use
a much tighter coupling between stages
in the neutralized type than in the neces-
sarily loosely coupled regenerative type,
giving a further increase in energy trans-
fer efficiency, along with the fact that
there may be used the full amplifying

Improves 3 Circuit Tuner!

By controlling the feed-back
through the use of a CLARO-
STAT, you stabilize the cir-
cuit and increase the volume.
At all dealers $2.25.

] American Mechanical Laboeratories, Inc.
g 285 N. 6th st. Brooklyn, N. Y.

Dept. R.W.

the radio publishing business.
aim to beat it this year.

1 inch

COMING
SPECIAL SHOW NUMBER

OF RADIO WORLD

Last year’s Show Number of RADIO WORLD was one of the outstanding issues of the year in
It gave splendid value to the shrewd advertisers in its pages.

This Show Number will be issued at a time when radio sales start again, and, as RADIO WORLD
is the only National Illustrated Weekly, it will carry the New York Show to radioists all over the
country. Cash in on this great interest in the Show by taking advertising space in this Show Number.

All the news of the New York Show, complete list of exhibitors—what they will display—and
service features of value to the radio public.

Regular advertising rates in force as follows:

GENERAL ADVERTISING—
1 Page, 714”’x11”, 462 lines
1/ Page, 714”x514"”, 231 lines..... 71
13 Page, 414”, D. C., 115 lines... ... ..
1 Column, 2I4”x11”, 154 lines

For space in this unusually valuable issue, communicate at once with

ADVERTISING MANAGER, RADIO WORLD, 145 W. 45th St., New York City

We

150.00

WA americanraciohistory com
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ability of the tubes, as by full plate and
filament voltages permitted by the design
of the tubes.

Comparison of Types

These considerations taken together re-
veal why it is possible to design a mul-
tiple tube neutralized receiver that has a
higher overall efficiency in spite of much
less amplification per stage than a mul-
tiple tube regenerative type with extreme-
ly high amplification per stage.

It appears unnecessary to mention the
benefits to quality of reception accom-
panied by eliminated excessive regenera-
tion. The destructive effects of regener-
ation on quality very early started broad-
cast receiver development towards avoid-
ing it.

We may comment in passing that while
Rice was in fact the first to take a real
step towards tuned radic frequency am-
plification, claims for it repose in the cas-
caded radio frequency regenerative re-
action system of Alexanderson.

The Rice System has some defects,
however, aside from the inability to com-
pletely neutralize throughout the broad-
cast band, one of which is of considerable
operating importance, and the other of
enormous commercial importance. Rice
contemplates no more than mere induct-
ive interstage coupling, and therefore pro-
duces the non-uniform energy transfer
illustrated in Fig. 2, being much more
efficient at the short wavelengths when
built into a multiple tube receiver than

RADIO CABINETS

FOR IMPROVED
BROWNING DRAKE RECEIVER

Walnut or Mahogany Flnish...... $13 00
.

Write for Folder ““W' showing
various Radio Cablnets and Consoles

Corbett Cabinet Mfg. Company
ST. MARYS PENNA.

at the long wavelengths, which fact also
results in much less selectivity at the short
wavelengths where broadcast stations are
now crowding in making selectivity there
of increasing importance. The other de-
fect is of the sort that puts the set manu-
facturer at the mercy of the tube manu-
facturer, and limits the possibilities of the
set in the hands of the ultimate purchaser.

Critical Points

Going back to Fig. 12, it is obwious that
the value of the condenser C. is deter-
mined largely by the value of the trouble-
some inherent tube capacity (in dotted
lines), so that to arrive at the proper
adjustment a tube must be in place with
proper operating adjustment, as this dis-
turbing tube capacity depends to some
extent on the filament and plate voltage
adjustments.

Now it has never been found commer-

cially logical for the set manufacturer to |

furnish the ultimate purchaser with tubes,
so that once the adjustment is made the

GEM TUBE

A Guaranteed Radio Tube
Within Reach of All
Every tube guaranteed.
A tube for a dollar of $2
value. A trial order will
convince you as it has
thousands of others.
Send your orders at once.

Orders sent

q_arcel post.

ype 200

Type 201-A 00
Type 199

Type 199-A with
Standard Base Eacb

Dealgers, Write for Discounts

GEM TUBE cCoO.

Dept. W, 200 B'way, N. Y. C.
220 So. State 8t., Chleago, L1
Lafayette Bids., Detrolt, Mich.

Get Your Share

of DX!

Joy for Many Thousands of Fans.
Now Than Was Possible Last Winter!

THE TRICK LIES IN
KNOWING WHAT
TO DO TO GET DX!

any change in your set?
easiest way to improve selectivity?

amplification on ability to get DX?
improve DX?

year’s subscription (52 numbers, $6.00).

DX Means the Reception of Programs from Distant Stations, and that in Turn Means Pure
Better Distant Reception is Being Accomplished Right

CAN YOU ANSWER THESE TEN QUESTIONS?

(1) How does the tuning in of DX stations differ from the tuning in of locals?
can you make your antenna pick up more energy without adding any wire to it or making
(3) If low wavelength stations are too lond and high wavelength
stations not loud enough, how can you make them all as loud as desired? (4) What is the
a (5) How can you reduce the antenna resistance to get
highest voltage? (6) How should coils be placed to avoid losses? (7) What effect has audio
(8) Where should by-pass condensers be placed to
(9 How should tubes be connected and operated for maximum efficiency?
(10) Does the grid leak setting affect DX, and if so, how?

These and many other questions affecting. DX are answered in articles by Capt. Peter V.
O'Rourke, J. E. Anderson and John F. R1der, published in vhe April 3, 10 and 24 and May
29 1ssues of RADIO WORLD. All four copies sent on recept of 50c., or given free with a

RADIO WORLD, 145 West 45th Street, NEW YORK CITY

adjustment tubes are removed and there-
after what happens is entirely beyond the
control of the set manufacturer. He does
the best he can by adjusting with tubes
he finds to be average for certain types,
and recommends in his literature the same
type, but has no assurance that his recom-
mendations will be carried out or that
the manufacturer of the tube he recom-
mends will continue to produce a tube
of the average characteristics with which
the adjustment was made. It is not un-
likely that the ultimate purchaser finds
that his set squeals, and since he doesn’t
know why, he feels that he has been
wronged in some way.

(Concluded next week)

FOR CLEAR QUIET “B” POWER

@ RADIO
Storage “B” Battery

12 Cells
120ells Lasts Indefinitely—Pays for Itself
Economy and performance unheard of before. Recharged at a negli-
ible cost. Delivers unfailing power that ia clear, pure and quiet.
pproved and listed as Standar bylendlnx Radio Authorities, inciud-
|ng Radio Laboratories, Pop. . Standards, »dlo News
efn‘( Inc., and othet imp: omnt lnsntutmns Equipped with
Salui Rubbeyr Case, an insurance againa¢ acld and leakage, Extra
heavy glase iars. Heavy rugged plates. Order yours today!

SEND NO MONEY It 2ste tochir 88 S OSZ?-
L4

is received. Extra offer: 4 batteries in series (96 volts), $10 i
exp-epsman after examining batterles b per ceut discount for cas!
with order, Mail your order n C

O A'I'I'ERY COMPANY
1219 So. W Wabash Ave,, , Dept, 82 Chicago, Il

of the Famous World Rad: 6 Batt:
Prices: 6-volt, looAmp $11. 25 zsoAm 313 zs lfoAmpe?h.w.
U equipped with Salid l? sr Case.

Set your Radm Dials nt 210

o r T s torage Battory
A3 Orage

gifuon“ WSBC. Chicago.

Watzh for announcements.

STORAGE BATTERIES' -

ALL THE INSIDE
FACTS AT YOUR
COMMAND FOR 50c!

(2) How

FILL OUT AND MAIL NOW
SUBSCRIPTION BLANK

RADIO WORLD

RADIO WORLD

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

Please send me RADIO WORLD for.......cccuvveiiininnenniin. months, for which

please find enclosed .......... P gD O

SUBSCRIPTION RATES:
Smgle Copy..
Three Months
Six Months. .
One Year, 52 Tssuea
Add $1.00 a Year for Foreign
Postage; 50c for Canadian Post-

600 ......................................................

P 2 T T #5058 500

WA americanradiohicstory com

VERNIER
DIAL

$1.25

The Bruno Vernier Dial,, 24-to-1 ratio.
Smooth in operation, accurate and de-

pendable. Beautifies any panel. Made

of moulded Bakelite.

STREAMLINE
FREQUENCY
CONDENSERS

.. $1.99

0805, .00035 or

ELECTRIC
SOLDERING
IRON

CRESCENT
AUDIO TRANS. 2 00
3-to-1 or 2-to-1.

M. LERNER

Room 1214
143 West 45th Street, New York City
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How to Use Crystal
in Broadcast Set

Potentiometer Is Used for Bias Alteration, to Provide
Greater Sensitivity and Volume—Coil Data Given

(Continued from page 14)
are connected together and to the A
minus post. The resistance terminals
of these rheostats are connected to their
respective F minus posts on the sockets.
The F plus posts of hoth sockets are
connected together and thence to the
A plus, B minus post, through the fila-
ment switch, S. It will be noticed that
the A minus is grounded. The controll-
ing of the filaments and the regenerative
action of the tubes will be found to be
rather difficult. It is suggested that the
detector regenerative control be kept at
a minimum point, when tuning in a sta-
tion, it should be used for loudening the
strength of the signals of the station be-
ing tuned in. If it is found that the tubes
over oscillate, break the common B plus
lead and place 2215 volts on the detector,
or on the RF tube, etc. Also try increas-
ing the value of the leak. either via the
fixed or variable grid leak methods. Do
not keep L2 near L1. Place these coils
at right angles to each other.
EE

PLEASE DESCRIBE how to insert a
120 tube in the last stage of audio fre-
quency amplification in the 4-tube Dia-
mond of the Air, which I have built from

Bring in Europe on a

Victoreen “Super”’

Write for Layout and Parts List

THE GEORGE W. WALKER CO.
8515 Carnegie Avenue Cleveland, Ohio

the circuit diagram, which appeared in
the January 23, 1926 issue of Rapro WorLp.
Will this tube increase the volume?
—Maxwell Frars, Boston, Mass.

Break the lead from the F minus post
of the last socket now going to the re-
sistance terminal of the rheostat con-
trolling the filament temperature of the
aniplifier tubes. This means that this
rheostat will control the filament tem-
perature of the first AF tube only. Con-
nect the I' minus post of last AF tube
to one terminal of a 120 type Amperite.

Connect the other terminal of this ballast |

resistor to the A minus post. Now break
the F minus lead of the second AFT
going to F minus of the first AFT, leav-
ing the C battery, connected in the grid
circuit of the first AF tube only. Run the
minus post of a 2214 volt C battery to
the F post of the last AFT. The posi-
tive of this battery is connected to the
minus of the A battery. About 135 volts
should be applied to the plate of this
power tube for best results. This tube
will not only increase the volume but
also the quality.

* k%

I HAVE a piece of carborundum, which
I would like to place into a recejver.
Would you please describe a circuit, us-
ing this crystal, with a battery.—Jack
Miller, Brooklyn, N. Y.

A simple RFT, 0005 mfd. variable con-
denser, 400 ohm potentiometer, .002 fixed
condenser, 1% volt A battery and phones
are required. The primary of the coil
consists of 20 turns of No. 22 decc wire
wound on a form 3" in diameter. The

secondary consists of 45 turns of the
same wire, wound on the same tubing as
the primary, with a %" separation be-
tween the two. The beginning of the
primary winding is brought to a switch
arm. Switch points are brought to taps
made on the 20 turn primary, at every
2nd turn. The end of the coil is brought
to the ground. The beginning of the
secondary winding is brought to the sta-
tionary plate post of the variable con-
denser and to the arm of the potentio-
meter. The rotary plate post of this con-
denser is brought to the end of the sec-
ondary winding. One terminal of the
phones is also connected to the end of
the winding. The other terminal of the
phones is connected to the high poten-
tial point of the crystal and to one term-
inal of a .002 mifd. fixed condenser. The
other terminal of this condenser is
brought to the rotary plate post of the
variable condenser. The low potential
point of the crystal is connected to the
resistance terminal of the potentiometer
and to the plus post of the battery. The
minus post of the battery is connected to
the resistance terminal of the potentio-
meter. This set should give good volume.

* k%

I HAVE a condenser having three sta-
tor sections and one common rotor.
Each section has a capacity of 0005 mfd.
I also have a single .0005 mfd. variable
condenser. I would like to build a set
using these condensers; with a three-
stage resistance coupled AF unit. Please
describe the wiring of the RF- Det. unit
with the constants of all the parts.—
Clem Dorman, Dearborn, Mich.

Use three stages of tuned radio fre-
quency amplification, a non-regenerative
detector and the three stages of resistance
coupled AF amplification. . The first RF
stage in the antenna circuit, is tuned by
the individual condenser, while the two
RF and detector stages are tuned by
the triple condenser. The primaries of
the second, third and fourth RFT all
contain the same number of turns, e. g,
10. The secondaries of all the RET con-
tain 45 turns. The primary of the an-
tenna or first RFT consists of 8 turns.
Each primary and secondary is wound
on a tubing 3" in diameter, using No. 22

10 CENTS A WORD.

RADIO WORLD’S QUICK-ACTION CLASSIFIED ADS.

10 WORDS MINIMUM. CASH WITH ORDER.

ENTS—Write for_free Guide Books and
"l{)e‘:;)l;d of Invention Blank” before disclosing
inventions. Send model or sketch of your in-
vention for our Inspection and Instructions Free.
Terms reasonable. Radio, Chemical, Mephamcal,
Electrical and Trademark experts. Victor J.
Evans Co., 924 Ninth, Washington, D. C

HOW TO USE AERIALS IN GROUND AND
WATER, by Lewis Winner, appeared in RADIO
WORLD, dated May 29. Sent on receipt of 15c,
or start subscription with that number. RADIQ
WORLD, 145 W. 45th St.,, N. Y. C.

TABLE FOR CONVERSION OF _FRE-
QUENCIES AND METERS appeared in RADIO
WORLD dated May 1, 1925. Semt on receipt of
15¢c, or start your, sub. with that number. RADIO
WORLD, 145 W. 45th St., N, Y. C

THE VACATION NUMBER OF RADIO
WORLD DATED JUNE 12 contained many great
features. The light 5-tube Portable, by Herman
Bernard, The Freshman Masterpiece, by Albert
W. Franklin, The Importance of C_Batteries, by
John F. Rider, etc. Sent on receipt of 15¢, or
start sub. with that number. RADIO WORLD.
145 W. 45th St., N. Y. C.

“LIBERTY AFLAME" and other verses, by
Roland Burke Hennessy. Handsomely bound in
cloth; sent postpaid for $1.00. Guaranty Radio
Goods Co., 145 West 45th Street, New York City.

BLUE PRINT FOR 1926 DIAMOND OF THE
AIR sent on receipt of 50c. Guaranty Radio Goods
Co., 145 West 45th Street, New York City.

A BUILT-IN SPEAKER SET, by Herbert E.
Hayden, POWERTONE IN OPERATION, by
Capt. P. V. O'Rourke, THE NOVICE'S NOOK,
byJames B. Scully, appeared in RADIO WORLD
dated May 22. gcnt on recipt of 15¢, or start
sub. with that number. RADIO WORLD, 145
W. 45th St.. N.'Y. C.

SELL AND INSTALL RADIO SETS. With a
$25 capital we can put you in the radio business
and show you how to earn a hundred or two
a week. For full details write Guaranty Radio
Goods Co., 145 West 45th Street, New York City.

HERMAN BERNARD, managing editor of
RADIO WORLD, broadcasts every Friday at 7
p. m., from WGBS, Gimbel Bros., N. Y. City.
315.6 meters. He discusses “What’s Your Radio
Broblem 7

Listen in!

GETTING MAXIMUM RESULTS with Super-
Heterodynes 113') Herman Bernard appeared in
RADIO WOR dated May 15th. 15¢ per copy,
or start your subscription with that issue. RADIO
WORLD, 145 West 45th St. N. Y. C

ity.

THE BRETWOOD GRID LEAK will aid you
to get DX even in the summer. Sent on receipt
of $1.50. North American Bretwood Co., 145 W.
45th St., N. Y. C.

A DISCUSSION ON SELECTIVITY, by J. E.
Anderson, appeared in RADIO WORLD, dated
June 19. Sent on receipt of 15c, or start sub-
scription with that number. RADIO WORLD,
145 W. 45th St., N. Y. C.

THE NEW 1-DIAL POWERTONE SET, b,
Capt. P. V. O’Rourke, appeared in RADI
WORLD dated April 17, Sent on receipt of 15¢,
or start sub. with that number. RADIO WORLD
145 W. 45th St, N. Y. C.

THE AERO ALL-WAVE SET,
O’Rourke, appeared in RADIO
April 24 and May 1. Sent
RADIO WORLD, 145 W, 45th

by Capt. P, V.
WORLD dated
on receipt of 30c.
St., N. Y. C

8 Week’s Trial Subscription, $1.00

TEAR OFF AND MAIL TODAY
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double cotton covered wire and separated
14”. The antenna post is connected to
the beginning of the 8 turn primary wind-
ing. The end of this winding as brought
to the ground. The beginning of the sec-
ondary winding ot this RFT is brought
to the rotary plate connection of the
single .0005 mfd variable condenser and
to the arm of a 20 ohm rheostat. The
end of this winding is connected to the |
stationary plate connection of this con-
denser and then to the grid post of the
first socket. The resistance post of the
rheostat is connected to the F minus
post on the socket. The arm is also
brought to the A minus post. The be-
ginning of the primary winding of the
second RFT, is brought to the plate post
on the first socket. The end of this
winding is brought to the B plus 67%
volt post. The beginning of the second-
ary winding of this RFT is brought to
the common rotary plate connection of
the triple condenser. It is also connected
to the beginning of the secondaries of the
third and fourth RFT. This common
terminal is brought to the A minus post.
The beginning of the secondary winding |
of the second RFT is brought to one sta- |
tionary plate terminal of the triple con-
denser and to the grid post of the second
socket. The beginning of the secondary
of the third RFT is brought to another
stationary plate post terminal of the triple
condenser and to the grid post on the third
socket. The last stationary plate connec-
tion on this triple condenser is brought
to the beginning of the secondary wind-
ing of the last or fourth RFT and to one
terminal of a .00025 mfd. grid condenser.
The other terminal of this grid condenser
is brought to the grid post on the detec-
tor socket and to one terminal of a vari-
able grid leak. The other terminal of this
leak is connected to the F plus post on
this same socket. This means that the
grid return of this tube is to F plus. The
beginning of the primary winding of the
third RFT is connected to the plate post
on the second socket. The end is con-
nected to the end of the primary winding
of the second RFT. This same conneg-
tion is extended to. the end of the prim-
ary winding of the fourth RFT. The
filaments of the two RF tubes are con- |
trolled by a 10 ohm rheostat, which is |

High-Class Songs

Require Best Voices

Listeners Content With Untrained Who Sing Plain
Ballads But Demand Real Quality of Those
Who Offer Arias

ence 4s lenient to a degree with most
programs, there is a certain minority
which becomes super-critical at the ﬁrstl
indication that the program to which it is
listening is at all out of the ordinary.
Accepting willingly and without question |
such untrained voices as may sing ballads |
pleasingly, this portion of the audience
will not acept an aria by a trained voice
unless it is flawlessly sung, as stations
have long ago discovered.

This anomaly is familiar to Arthur Kales
KFI manager, who characterizes broad- |
casting as a microscope, through which
imperfections assume most unpleasant|
proportions. In his opinion the average
receptionist is a much wiser man than
he is given credit for being. The an-
nouncement of a “quality” program serves |
to put him on his mettle as a critic and |
has subsequent concentration of attention

Although a majority of the radio audi- ‘

connected in series with the negative

leg of the filament. The filament of the |
detector tube ds controlled by a 20 ohm
rheostat, also connected in series with the
negative leg of the filament. A bynass
condenser, having a capacity of .001 mid,
is connected from the plate of the detector
tube to the A plus post. The F plus posts
are all connected together and to a term-

inal of a filament switch. The other|
terminal of this switch is connected to

the A plus. B minus post. The —01A|
tubes are used in this RF-detector unit,

or also in the AF circuit. ‘

IF YOU ARE GOING AWAY ON YOUR VACATION
Tell your newsdealer to save a copy of RADIO WORLD for you each i

week. In this way, you will have a complete file—as sometimes it is diffi-

cult to get back numbers.

Or send us $1.00 and we will save you a copy of each week’s issue until
September 15, 1926, and mail them to you at whatever date you specify.

Circulation Manager, RADIO WORLD, 145 West 45th Street, N. Y. City

subjects the radio singer to a searching
scrutiny that would disclose flaws in the
work of the finest concert artists.

The requirements of radio serve to in-
tensify the effort of both artist and re-
ceptionist. If the audience is becoming
more critical and harder to please, on the
other hand the quality of programs is
increasing, for the knowledge of keenly
appreciative audience spurs the artist to
greater efforts.

Although each fine program sets a pre-
cedent and a standard by which all suc-
ceeding programs are judged, each pro-
gram makes it easier to procure and ar-
range similar presentations. At times it
might seem that broadcasting were mark-
ing time, but a careful consideration of
the average radio fare of today and that
of a year ago will indicate that it has

progressed remarkably and is getting
better all the time.
O M A S

BROWNING-DRAKE

OFFICIAL BLUEPRINTS
$1.60 Per Set Postpaid
Write for Our Prices on Parts

THE RADIO SHOP granforo

s 20 WORTH ST. STAMFORD, CONN.
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THE BERNARD PORTABLE SUPER-HET-
ERODYNE appeared in RADIO WORLD dated
April 3, 10. 17 and 24. Sent on receipt of 60c,
or start your subscription with April 3 issue.
RADIO WORKLD. 145 West 45th St., N. Y. City,

Radio World has made arrangements

subscription for RADIO- WORLD

—RADIO NEWS or
—POPULAR RADIO or
—SCIENCE AND INVENTION or

—To offer a year’s subscription FREE for any
one of the following publications with ome year’s

—BOYS’ LIFE or
—RADIO DEALER or
—RADIO (San Francisco) or
—RADIO AGE .

SUMMER PREMIUM SUBSCRIPTION
For NEW RADIO WORLD Subscribers Ordering NOW

This is the way to get two publications

—for the price of one:

—for onme year (regular price)
—for 52 numbers)
—and select any onea of the other

—Send $6.00 today for RADIO WORLD

—nine publications for twelve months.

OFFER

—Add $1.00 a year extra for
—Canadian or Foreign Postage.
—Present RADIO WORLD subseribers
—can take advantage of this offer by
—extending subscriptions one year

—if they send remewals NOW!

Indicate if renewal. Name

Offer Good Until
August 25, 1926.

RADIO WORLD’S SPECIAL TWO-FOR-PRICE-OF-ONE SUBSCRIPTION BLANK

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

Enclosed find $6.00 for which send me RADIO WORLD for twelve months (52 numbers), beginning
and also without additional cost, Popular Radio, or Radio News, or Science and Invention, or Radio Dealer, or Radio (San Francisco), or Radio Axe, or

Boys' Life (or $10.00 for two yearly subscriptions).

.......................................................
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FREE!!

This handsome VALET Auto-Strop Razor

FREE—with every five months’ subscrip-

tion to “Radio News” or “Science and In-
vention” or “Amazing Stories”

In order to acquaint the readers of this magazine with these great publications, we are
making, for a limited time, a special reduced rate and are also giving FREE one complete
VALET Auto-Strop Razor outfit. '

For only $1 (Regular Newsstand price $1.25) you can obtain

any one of these magazines for five months and also, one
FREE Razor—

RADIO NEWS is the largest radio magazine published. It
is the outstanding authority in the radio field, carrying more
new developments, more hook-ups and more news than any
other radio magazine.

RADIO NEWS has been radio’s greatest magazine since the
very beginning of radio broadcasting.

g ? Every day, in all corners of our busy world, Scientists are at
| S work on new Inventions, developing marvelous machines for
N oS o the progress of the world or compounding strange chemicals
¢ for many uses. All these things are shown in the novel maga-
zine “SCIENCE AND INVENTION.”

There is also a big Radio Section to “SCIENCE AND
INVENTION?” for beginners.

Marvelous, Amazing Stories by great men such as Jules Verne,
H. G. Wells, etc., appear in this new magazine AMAZING
STORIES every issue.

Stories of flying into space at dazzling speed on a comet;
Mesmerizing the dead, remarkable situations of all kinds.
Tremendously interesting—yet instructive.

Keeps you in touch with the writings of the men with the
greatest imaginations in the world.

[
¥

The coupon on this page is for
your convenience, clip it today
and pin a $1 bill, money order, or
check to it. Fill out the Coupon

[ ]
EXPERIMENTER PUBLISHING CO,, Inc. I
! with your complete name and
]

53 Park Place, New York, N. Y.
Gentlemen: Enclosed find $1 for 5 Months’ subscription to {J RADIO
NEWS or [ISCIENCE and INVENTION, [J AMAZING STORIES
and 1 Free Auto-Strop Razor advertised above.

address NOW.

If you wish 2 magazines send
$2—three magazines $3

e 5 B0 om0 db B on B o0 606 08I0 000 00000000009 006300000060000000g 1 EXPERIMENTERPUB'

ADDRESS ..................................................... ' LISHING CO.’ Inc.
CITY, STATE ....ivvttnunuomnaatnencotoqetacacassensscasaenns 1 53 Park Place New York, N. Y.

CHECK MAGAZINE DESIRED AND MAIL COUPON TODAY. 1
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mev AL  BRETWOOD Variable Grid Leak

The Bretwood Grid Leak came with today’s mail. It is now exactly I want to thank you for your leak, it makes the set 100% better.
9:00 P.M. and the leak was installed about a half.bour ago. I was going to have a Diamond of the Air built, but since I have
This note is not only an expression of appreciation but also an added your leak to my set I am now down in the dining room of
attestation of the truth of your advertising. During the past half the first floor and the set is on the second floor. I can hear the set
hour I have tuned in stations “ALL OVER THE DIALS” at just as plainly as if I were up there. I can hear every player in
leisure, and can adjust reception with the leak almost equal to a any band or music which is on air. The first night I gave the leak
variable condenser. L a very good test, and I got four stations in Chicago, one in Detroit,
I feel constrained to add that while waiting for reply and then one in Canada, one in Atlanta, Ga., and several others without any
receipt of leak from you, there has been on the set a fixed leak and noise. All were good and clear. It is going to make me spend more
condenser of well known and thoroughly reliable make, and fairly money, as_I will have to get a good loud speaker. The horn I have
good reception has been_ enjoyed, but during this balf-hour-only test now 1s a Manhattan Jr, and is good and clear, but as soon as yout
thus far the results are inexpressibly beyond expectation. leak is installed the howling present when using three tubes fs
Have been a radio fan only about four years, but feel I have suffi- immediately stopped.
cient knowledge and experience to recognize a good thing upon fair LEON E. COLE,
trial. Your promptness and desire to satisfy your trade, in this case 5814 Tilbert St., Philadelphia, Pa.
has won for you another “BRETWOOD BOOSTER.” Thank you. 2 - —
The Rev. WALTER G. BARLOW, Grid Leak received and tested out, and find it is the omly variable
Bishopville, Md. leak I ever used that is really variable. Enclosed find $1.50, for
which please send me another one.
Very many thanks for your kind letter of the 21st ult. -and for the F. E. STAYTON,
grid leak, which works perfectly. I have tried four different makes Box 240, Ardmore, Okla.
of grid leaks. The Bretwood ‘‘has ’em beat.” - -
M. SAWYER, X Thank you for introducing me to the Bretwood Variable Grid Leak!
Box 238, Los Gatos, Calif. I have installed one in my Three-Circuit Tuner, according to your
instructions, and find that it does all you said it would—and more.
Received your grid leak and wish to say that sone can compare I am now recommending the Bretwood to all my friends, and. those
with it when it comes to clearing up reception. who have used this wonder grid leak have nothing but high praise
JOHN A. BLACKBURN, for it. The fact that it can be adapted for any hookup makes it in-
5328 Warren Ave., Norwood, Ohio. valuable to the experimenter.

1 Although I have onlf' used the Bretwood leak for three weeks 1
Enclosed find P. O. money-order for $3.00. Please send me two of have pulled in several of the weaker stations which were inaudible
your Variable Grid Leaks. I am using one and it works fine. Please before, and the microphonic noises which were decidedly pronounced
mail them as soon as possible. R - s tl:;ifore have entn-elybdxsappelalred.f

L o = ease accept my best wishes for your continued success and also
119 Congress St., Buffalo, N. Y. for the Bretwood Grid Leak. 3
- - . Se— S. R. HUBBS,
- Received your grid leak and many thanks. It is the best $1.50 that 180 Quincy St., Brooklyn, N. Y.
I bave spent for radio equipment. =

. ED. JENKINS, Let me say that the Bretwood Grid Leak improves the set 100%.

| 703 E. Main St., Louisville, Ky. J. E. McGINNIS%

27 Lenox Rd., Brooklyn, N. Y.

Enclosed herewith find check for $1,50 for one Bretwood Grid Leak. —_ g yo, N. ¥
I am using your leak and find it far superior to any others. This I wish to take this occasion to thank you for your courtesy in
is my third Bretwood. J. C. WHITE f“"“‘ﬂ!.‘t‘l‘lg me “'iéh lY;lﬂul' very excellent Grid Leaks. I have installed

e one with your Condenser om my own personal radio s a
422 W. Wooster St.,, Bowling Green, Ohio. delighted with the results. 4 P el e

- R. W. DeMOTT,
Will you please send me by return mail two Bretwood Variable Grid Experimenter Pub, Co.,

r' Leaks. I enclose herewith check for $3.25, the 25c. being for a 53 Park Place, N. Y. C.
special handling stamp, as these leaks are needed at once. -

The leaks are the only satisfactory instrument on the market. I find I have received the Grid Leak you sent me and it is perfect. It
them absolutely essential in the construction and operation of senmsi- is surely wonderful the way it works. Please send me another by

L tive experimental receivers. return mail for a friend.

ED. J. WHITTIER, J. F. COOPER,
The American_Appraisal Co,, 1029 Courtlandt St.,
. Milwaukee, Wis. Cincinnati, Ohiq.

| The Bretwood Variable Grid Leak

| {Bretwood, Ltd., Sole Patentees and Owners)

Guaranteed Precision Range Y4 to 10 Megohms

Brings in More Distant ThLe North American Bretwood Co.
i Stations—~Affords Telephone, BRYant 8558

Greater Volume —Im- 145 West 45th Street, N. Y. City

pl'oves Tone Quality Sole Distributors for United States

i Fits Any Set, Panelo* ——— - _ __
Baseboard | North American Bretwood Co., 145 West 45th St., N. Y. City.

Gentlemen: Enciosed find $1.50. Send me at once ome Bretwood Varlable Grid
3
Price, $1.50

Leak on 5-day money-back guarantee.

lL GGIT Es NEAIVE Sy e o gt e SO 8 Sor RS cuce, St eteicrcr (TR Mo o1 AR
n 0 ADDRESS ............ v T TR e P i el - T I R S e T s 7 o
i THE TRICK” CHEY pawar:. 2 Mlprr e ot P iy Mol SPATGE grr: 1ok LR TEA e st

Inquiries Solicited from the Trade
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NOW youcanaffordt. -tinRADIO
Sold on the Clark Fifty-Fifty Plan
half cash--half trust

BST-5

5-Ply Walnut
Vernier Piano

Finish Cabinet

o 320

NEW
MODEL

Shielded

Receiver

3402

New model cabinet base 21" long by 8" wide, height 9%4", top 21" by 6.

HIS highly sensitive, powerful and selective BST-5 radio receiver has all up-to-the-
minute improvements. Heavy aluminum automobile type chassis, shielded against
stray currents and distortion. Flexible grip, Universal tvpe sockets, eliminating micro-
phonic noises. Has provision for battery eliminator and any power tube. Fahnestock
clips on sub-panel for adjusting C battery, has voltages for power tube. Efficient on either

long or short aerial, including indoor aerial.

This BST-5 sets a new standard for true tone

values ahd selectivity. This BST-5 gives greater volume than many six-tube sets and

consumes less current.

28 Stations in 3145 Hours

Mr. E, H: Thiery, Tax Collector, New Hartford, Conn., writes: “I am well pleased with my BST. In three hours and

a half on Wednesday night I got the following stations: WTIC, WJZ, WGY, WBZ, WPG, WNAC, WMSG, WEEI,

KDKA, WAAM, WEAN, WSAR, W]BI, WMAC, WLWL, WJAR, WAHG, WBNY, WEAF, WNJ, WCSH, WSAN,
WHK, WMCA, WRVA, WHN, WHAR, WW].

Top inside view showing compact aluminum shielded
indestructible chassis.

Our Offer:—Send us your check or post office
money order for $20:00, one-half its price, try out
the BST-5 in your own home for ten days, then
either send us the other $20.00, making $40.00 in
all, or return the set and we will return your $20.00
—no questions, no argument.

Bottom inside view showing improved foolproof curkoid
coils and rigid construction, with complete harness for

|

simple installation.

-—-————-—--—-_———*-—-—-
GUARANTY RADIO GOODS CO,,

145 West 45th Street, New York City.

Gentlemen :—Ship me one BST-5, $40.00 Radio Set, for which I
enclose $20.00 on account. I am to test it out for ten days in my
own home and if satisfactory I will then send you the balance of
$20.00; but if nct satisfactory to me I will return the set at the end
of the ten days' trial and you are to return my $20.00 immediately
on receipt of the set without question.
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