RADI o GREATEST
3 WORLD s

WORLD'S

THE THORDARSON-WADE SET

THE 5-TUBE THORDARSON-WADE SET (rear view above) comprises a stage of RF, regenerative

detector and three steps of auto-transformer audio. A condenser smoothly controls regeneration, without any

body capacity, and the audio hookup brings out the low notes, as well as the high ones, with full richness.
See constructional article on page 4.

HOW TO MAKE. A FIXED LEAK

J. E. Anderson Compares Audio Hookups

COMPLETE LIST OF STATIONS

1
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Better Results from 3 Tubes
Than from 5

Sounds improbable, doesn’t it? But
it is a scientific truth, first demon-
strated in the Crosley laboratories and
then confirmed by the performance of
thousands of Trirdyns the country
over.

Employing but 3 tubes, the Crosley
Super-Trirdyn consistently equals,
and in fact surpasses, the more costly
5 tube sets in performance.

These astonishing results are sim-
ple to explain. Instead of passing the
incoming signal once through each of
5 tubes, Crosley design passes it
through two of the three tubes several
times, each time building up its
strength and adding to its volume.

Even the technically uninitiated can
see the advantages ; simplicity instead
of complexity ; fewer dials to adjust;
sharper accuracy in selecting stations;
greater clarity; greater volume.

Yet that is not all. Simplicity of
design and fewer parts make manu-

facturing costs lower and bring about
a lower cost to you. This, combined
with the economies of gigantic pro-
duction, makes the Super-Trirdyn the
lowest priced quality radio ever of-
fered. For Crosley is the world’s
largest builder of radio sets—owning
and operating parts factories, cabinet
woodworking and assembly plants.

Listen to a Crosley Super-Trirdyn
under the most exacting conditions.
Make an unbiased comparison with
the most costly receiver you have ever
heard. Forget the radical difference
in price.

Then will you understand why the
Crosley Super-Trirdyn represents a
genuine achievement in radio per-
formance and value which all
America was quick to recognize and
reward with increasing sales.

Write for attractive illustrated cat-
alogue. Authorized sales and service
stations everywhere.

Better—Costs Less

RADIO

THE CROSLEY RADIO CORPORATION - CINCINNATI, OHIO

i
|}
%

Super-Trirdyn

DeLuxe Combination

Super-Trirdyn De Luxe $60.00
.S

Musicone De Luxe... 27.50
Console Table....... .. 25.00
Complete .......... .$112.50

Add 10 per cent to all prices
West of Rocky Mountalns

Crosley manufactures recelving sets

lch are llcensed under Arm-
strong U. 8. Patent No, 1,113,-
40 and priced from $9.75 to
$60.00 without accessorles.
Crosley owns and operates W
L W first remote control super-
ncwer broadeasting station.
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‘1o unscramble | ' The newAMSCO
Vthe stations ALLOCATING CONDENSER

(STRAIGHT LINE FREQUENCY)

i
PREADS the stations evenly
around the dial according to
their frequency in kilo-cycles.
Eliminates the crowding on low
waves and simplifies tuning.

And unlike previous S. L. F. de-
signs, its ‘“‘half-a-heart” rotor
plates save space in the cabinet.
Three sizes—single or Siamese.

NEEEL R Thenew AMSCO
FWStTMnmg \ ,VERNIER DIAL

S easily installed as an ordi-
nary dial—and as easily ma-
nipulated. But—each turn of the
dial is translated to 1/13th the
motion'—giving finesse to your
fingers. A precision instrument,
without momentum or back-lash.
There is no vernier like it for dis-
tance-getting. Low in price.

‘Io | Thenew AMSCO
R/ AR RHEOSTATS AND

: . POTENTIOMETERS
and Batteries

OTHING saves tubes and

batteries like correctly de-
signed, electrically efficient resist-
ance instruments in the radio
circuit.

Stromberg-Carlson, Freed-Eise-
mann, Priess Radio and other
builders of the highest type re.
ceivers have selected AMSCO. It
will pay to investigate. Ask your
dealer or write to the makers:

AMSCO PRODUCTS, Inc.Dept. 3
Broome and Lafayette Sts., N. Y. City
Makers of the Melco Supreme Radio Receiver
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[Entercd as second-class matter, March 28, 1922, at the Post Office at New York, N. Y: under Act of Marc{n 3$; 1879, Acv{leekly Paper, Dated Ever

Saturday, and Published by Hennessy Radio Publication Corporation from Publication Office, 145 West 45th Street, New York, N. Y):



RADIO WORLD

[Entered as second-class matter, March, 1922, at the post office at New York, N. Y., under the Act of March 3, 1879)
A Weekly Paper Published by Hennessy Radio Publications Corporation from Publication

Office, 145 West 45th Street, New York, N. Y.

Phones: Lackawanna 6976 and 2063

Vol. VIII. No. 2. Whole No. 184.

October 3, 1925

15¢ per copy, $6.00 a year

RADIO WORLD
Presents

The Thordarson-Wade Set

A DX Receiver of Remarkable Tone

Quality

Coils by Aero
Autoformers by Thordarson
Variable Condensers by Wade

"HEAR THE GREAT

OPERA AND CONCERT

Variable Grid Leak by Bretwood _ ARTISTS ON THIS SET—

CGew |

Sockets by Shaw

Resistors by Veby
Potentiometer by Centralab
Fixed Condensers by Dubilier
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FIG. 1, the electrical wiring of the Thordarson-Wade 5-Tube set. shown schematically.
unit. R3 (the 3 is blurred) is a ballast resistor, connected one side to A minus, other side to the F— posts of the three AF sockets
(3, 4 and 5). Regeneration in the detector tube (2) is controlled with fine ease by means of C3. The Hartley oscillator is employed.

[Part I of the first article ever published
about the Thordarson-Wade set is printed
herewith. Part 11, the conclusion, will be
published next week.]

By Herman Bernard

Associate, Institute of Radio Engineers
PART I.

THE trend this year is toward the best
possible quality of audio amplification,
so that voice and music will be as pure and
undefiled as is rea-
sonably posible. This
is indeed wholesome
since radio has
reached a2 point
where the RF am-
plification is all that
it need be, and we
~ may remain satisfied
WAy for quite a while.
\ But in the audio
\ amplification there is
just cause for com-
plaint. The conven-
tional pair of trans-
not satisfy most per-

formers will
sons, at least after they have heard some
real quality audio hookup at work. There

are several very excellent AF amplifiers and
one of them is the 3-stage auto-transformer
design. This gives very good quality be-
cause it brings out the low notes with fine
fidelity, while also reproducing excellent
quality on the high notes. The volume is
great. In fact, it may be too great at first.
Hence a potentiometer is used in the grid
of the second AF tube. If this does not
suffice, use also a lower value of leak in
the grid of the final tube, say 0.25 or even
0.1 megohm, instead of the usually recom-
mended 0.5 meghom. At all hazards, the
choking tendency can be cured with abso-
lute success. Then you will enjoy a com-
bination of volume and quality that will
delight and thriil you.

Finest Combination

The radio side of the Thordarson-Wade
circuit, which now makes its bow to the
public, uses a stage of tuned radio-frequency
amplification and a regenerative detector.
This is the fnest combination possible where
two tubes are used. The detector tube rates
as an RF amplifier, of course, although it
combines with this performance some audio
amplification, as is true in every set.

The manner of obtaining regeneration is
the second outstanding feature of the set.
Instead of a tickler coil, which is also a

A switch S turns the set on and off as a

good way of obtaining feedback, a condenser
is used. It should be one impervious to
body capacity effects, since it is in an ex-
tremely sensitive part of the circuit. This
condenser, C3 in Fig. 1, is connected with
stator plates to the plate of the detector tube,
and with rotor plates to the low potential
terminal of L4, The grid return of the de-
tector tuning coil L4 is connected to a tap on
that secondary, thus making the entire L4
winding a secondary, and a small part of
that same winding a primary. The plate cur-
rent is fed back to the grid of the detector
tube through the regeneration condenser C3,
the location of the tap on L4 accounting for
the degree of regeneration afforded by any
given setting of C3.

A Great DX Getter

The Super-Heterodyne enthusiasts will
recognize this as the Hartley oscillator, that
is, a hookup with a single-winding coil, one
part of this winding being in the grid cir-
cuit and the other part in the plate circuit.
In the present case C3, the regeneration con-
denser, is in series with the smaller section
of the tuning coil while C2, the detector in-
put tuning condenser, is in parallel with the
entire secondary. The oscillations induced
are as effective as one can accomplish, hence
the Thordarson-Wade set will rank among

B ——
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Smooth Regeneration Control
By the Parallel Feedback Method

THE COILS should be mounted with

axes at right angles.

THE 1.0 mfd. by-pass condenser may be
mounted atop the last auto-transformer.

the foremost DX-getters it is possible to
construct at home,

The regeneration control is smooth and
the settings on the C3 dial are spread out.
This is due particularly to capacity means
employed for varying the regeneration. Even
with the semi-circular plate type of variable
condenser, known as straight-line capacity,
this spreadout on the lower waves is prob-
ably a little better than with a tickler used
for inductive feedback. But to gain even
a greater distribution a straight-line wave-
length condenser was used. Normally this
would not constitute much of an improve-
ment over the semi-circular plate type, but
the particular condenser employed has a
360-degree-rotation dial, hence the surface
ot tae dial affords greater separation be-
tween low wavelength assignments even than
would a straight-line frequency condenser,
where the conventional 190-degree dial is
used.

The approach to the oscillation point is
very gradual. In fact, one can sense the ex-
cessive condition before it actually demon-
strates its existence in the form of a squeal.
Radiation is thus curtailed.

With the proper inductances the set will
tune from about 180 meters to about 600
meters, provided condensers of low minimum
capacity are used. This refers to the wave-
length tuning capacities, C1 and C2. The
regeneration control, C3, keeps apace with
these to a marked degree. In other words,
if the set will tune a given range the re-
generation may be relied on for that belt,
too. As the practical wavelength belt of
broadcasting stations is from 209 to 545
meters it can be scen that the range of
wavelengths will be more than amply cov-
ered.

Coil Connections

The coils are connected as indicated in
Fig. 1, the electrical diagram of the wiring
shown schematically. Also the coils mav
occupy the relative positions as shown, L1L.2
being horizontal and L3L4 vertical.

Tracing the coil connections, aerial goes
to the beginning of LI, ground to the end.
A m'nus connects to the beginning of L2
(whicn adjoins the end of L1), while the
end of L2 goes to the grid The stator

(Foto Topics)

PANEL VIEW of the set. The dials, left to right. are RF, detector and regeneration.

The knobs are RF rheostat, potentiometer and detector rheostat.

The switch is

under the RF knob, the jack under the detector rheostat knob.

LIST OF PARTS

One 7x24” panel.

One 8x23” baseboard.

One radio-frequency tuning tunit, L1L2.

One interstage RF tuner, tapped, L2L3.

Two 0005 mfd. variable condensers,
C1, Cc2.

One 00025 mfd. variable condenser, C3.

One .00025 mfd. grid condenser, C4.

Three 0.25 mfd. “by-pass” condensers.

One 1.0 mfd. by-pass condenser.

Two 20-ohm. rheostats, R1, R2.

One 3;i-ampere ballast resistor, R3.

Three auto-transformers.

One variable grid leak, R4.

One 0.5 meg. fixed leak.

One 0.5 meg. potentiometer.

One 0.1 meg. leak (or 0.25 or 0.5 meg.)
for last tube.

Three dials.

Three dial pointers.

Five sockets.

One A battery switch.

One single-circuit jack.

One battery cable.

Accessories: C battery, B batteries, A
batteries, five tubes, aerial wire, 50 ft.
No. 14 insulated leadin wire cabinet,
speaker, lightning arrestor, busbar, lugs,
solder hardware.

plates of C1 connect to grid, too, while the
rotor plates go to A minus. The other RF
transformer, or interstage coupler, is con-
nected with beginning of L3 to plate, end
to B plus, beginning of L4 to rotor plates
of both C2 and C3, tap to A plus and end
of L4 to grid condenser and to the stator
plates of C2.

The radio side of the circuit requires no
special precautions, beyond connecting the
coil terminals correctly and mounting the
coils at minimum or zero stray inductive
coupling. The upright position may be pre-
ferred by some for L.3L4, but the horizontal
position mav be maintained for it, as well,
provided right-angle mounting, in respect
to L11L.2, or other angle for preventing un-
wanted feedback, is followed. The photo-
graphs show both coils mounted horizontal-
ly, but with axes at right angles.

The AF Hookup

In the audio circuit are a few important
factors. For best quality the blocking con-
densers should be large. No smaller capacity
than 0.25 mfd. should be used. It is safe to
use up to 4 mifd, but the larger capacities
are rather bulky and expensive, and 0.2%
mfd. was used as a compromise between

price and size, while still maintaining good
quality. Do not use .006 mid. blocking
condensers in this hookup.

In Fig. 1 you will notice that a leak is
placed in the grid to filament circuit of each
of the three audio tubes. One of them is
variable and is in fact a potentiometer of
500.000 ohms maximum (0.5 meg.). The
grid is connected to the pointer and the two
remaining poteniometer terminals respec-
tively to the 0.25 mfd. condenser and to C
battery minus. By turning the arm the
resistance is changed. The higher the re-
sistance in the circuit, the lesser the leak-
age path from the grid, hence if any ten-
dency toward excessive volume exists at the
expense of quality, turn the potentiometer
to a lower setting, to allow more of the ex-
cess charge to leak off the grid of the tubes.

The question arises as to why the vari-
gble control or volume regulator is placed
in the second audio instead of in the first.
Cme good reason is that independent vol-
ume adjusters exist in prior tubes—R1 for
RF, R2, R4 and C3 for the detector. It is
aiways the better practice to regulate vol-
ume ahead of the AF, where practical. But
supposing that the control is not ample,
L e, some overloading of tubes takes place
in the audio stages. The first AF tube has
been regulated as well as possible by the
riieostats. variable detector leak and the re-
generation control too. Hence it is logical
to have the potentiometer in the second AF
tube, the idea being to check the strain at
the earliest practical stage where it occurs
and where no compensator exists. Should
the potentiometer fail to check choking ef-
fects, the final leak may be less than the
prescribed 0.5 meg, 0.1 meg, being safe.
.Ordmanl_\f the AF hookup will be very fine
just as diagrammed, with the constants as
given. But in this particular set the radio-
frequency amplification is so strong that
any tendency toward overloading that might
exist in any other set is present here. How-
ever, as the solution is unfailing there is
nothing to worry about.

The manner of connecting the auto-trans-
fprmers is identified in Fig. 1. There is a
single tapped winding. The beginning of
the winding goes to the blocking condenser
joined to the grid of the succeeding tube,
the tap goes to plate of the preceding tube
and the end of the winding to B plus. The
posts are marked on commercial products.
"I‘he primary part of the winding has a core,
just as has the secondary, in fact, it is the
same core.

The B battery voltages and also the C

(Concluded on page 27)
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How to MakeaFixed G

.

TOP to bottom, Figs. 1,2, 3, 4, 5 and 6.

By Herbert E. Hayden

Photographs by the Author
I) ROCURL a piece of glass tubing 34"

~in_diameter with a very thin wall
(Fl'g. 1). With a three-cornered file mark
a line all around the tubing, cutting off a
picce 2" long. (Fig. 2). TFile the tube all
the way around. A quick firm snap with
the fingers will break it off nicely. Obtain
a picce of “pencil carbon paper” The
ordinary kind used for typewriting does

FIG. 7 (top) and Fig. 8.

not contain enough carbon. Cut a thin
ribbon, about 4" wide about 34" long.
(Fig. 3). Fig. 4 shows how the electrical
contact with the carbon-coated paper is
made. Take two small pieces of magnet
wire about No. 26, wrap them around the
ends of the carbon ribbon, and press
down tightly with a pair of flat-nose
pliers.

Having fastened the wire for connec-
tion purposes as explained, place the car-
bon paper ribhon in the glass tube, allow-

FIG. 9 the leak mounted on condenser.

ing the two magnet
wires to protrude as
shown in Figs. 5 and

Fig. 5 also shows
the method of cut-
ting the small pieces
of cork which will be
used to plug up the
ends of the glass
tube, so as to keep
the tube sealed up,
and avoid moisture,

etc. A razor blade
makes this job easy. HERBERT E.
Procure some coni- HAYDEN

cal pointed tacks (Fig. 7) and press them
into the little cork stoppers, which have
been fitted to the ends of the glass tube,
the ends of the magnet wire connections
still protruding.

To insure a good connection these mag-
net wires are soldered to the outside of
thﬂv_: tack heads. Surplus ends are clipped
off.

We now have a standard grid leak, the
value of which we do not know for the
moment, but it can be tested against any
standard make and the resistance altered
by either scraping off the surface of the
carbon paper a little before the next leak
is made, or cutting the carbon paper a
little bit longer. The leak wil} snap right
into a standard condenser (Fig. 9).

Broadcasters Seek Peace
With Composers’ Society

The National Association of Broad-
casters at its annual meeting in New
York City, discussed the problems of paid
advertising on radio programs, censorship
of broadcasting and the relationship of
broadcasters with the Society of Authors,
Composers and Publishers in so far as it
concerned the broadcasting of music on
which the society held the copyright.

The association opposed legal censor-
ship and was in favor of keeping the
control within the organization of broad-
casters. It also opposed any legislation
by Congress to compel the use of certain
legal phraseology in any program that is
being paid for by an advertiser. The
association also opposed any ruling that
would require a statement by an an-
notmcer that a program about to be broad-
cast was advertising.

The conference also expressed the de-
sire to meet the Society of Authors, Com-
yosers  and  Publishers  on  equitable
grounds. The opinion was expressed that
by broadcasting selections controlled by
the society the association aided com-
posers by advertising their compositions.

A resolution was reported by a‘specml
committee favoring the extension to
broadcasting of the present copyright law
as it affected the mechanical reproduction
of copyrighted music, Congress to de-
termine the amount of royalties to be
paid to owners of copyrights.

William E. Harkness of the American

Telephone and Telegraph Company opr
posed the resolution on the ground that
the members present were not represen-
tative of the 575 broadcasters in the
United States. He suggested that every
station be brought into the discussion be-
fore any attempt was made to approach
Congress or the Society of Authors, Com-
posers and Publishers.

Mr. Harkness said that the American
Telephone and Telegraph Company had
been advised that under the present copy-
right laws composers were entitled to
revenue from the broadcasting of copy-
right selections, and that on the basis
of this advice his company had obtained
a license from the Society of Authors,
Composers and Publishers. He said that
under the present agreement the terms
had increased in a ratio of five to one,
that certain selections had been withdrawn
and that the present rate was not satis-
factory to his company. He was of the
opinion that the American Telephone and
Telegraph Company might have to give up
the contract when it expired on Jan. 1.
1926, as indications for renewal looked
even less satisfactory than the present
terms.

HOOK-UPS
A lot of them, some of which are anre to suit
your purnose. anpeared in RADIO WARTD dated
August 15. 15 a copy, or start your subserip-
tion with that numher

RADIO WORLD, 145 West 45th St, N. Y. City.
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The Mechanism of Meters

FIG. 1, showing the electrical wiring of

the voltmeter. Note the added resistance

R. Without this resistance the same in-

strument can be used as an ammeter or

galvanometer, depending upon the number

of turns which afford high or low re-
sistance.

By Lewis Winner

Associate, Institute of Radio Engineers

HE instrument that measures or

rather detects the presence of cur-
rent in an electrical circuit is like a police-
man on beat, always
on ‘the lookout for
wrongdoing. The
meter is the watch-
dog or policeman of
the electrical circuit.
It matters not if the
circuit is of low
power or high.
Fundamentally there
are only two types
of meters used in
radio. One is known
as the ammeter,
which indicates the
current or the num-
ber of amperes flowing in the circuit. The
other is the voltmeter which shows the
potential difference in volts between two
certain points. From these two meters
by the increasing or decreasing of turns
of wire, millivolts, milliamperes, micro-
volts and microamperes may be measured.
The principle of the wattmeter is essen-
tially the same.

There are two methods by which these
instruments may be built to measure the
current. One is by construction in such
a manner that the heating of a certain
number of wires connected up in the cir-
cuit actuates a needle so as to move it.
The other, and the one most commonly
used, is that type which employs the mag-
netic effect, to find out the current flow-
ing in the circuit. The heating effect of
instrument is used for measuring current
at radio frequency. The magnetic effect
is used for measuring currents which are
direct and for currents which are of the
low-frequency alternating type.

We will first discuss the magnetic type
of instrument.

Fig. 1 shows how the magnetic effect
is obtained in a voltmeter. Here the
direct current is measured. This depends
upon the inertia between a permanent
magnet and a wire carrying the current.
P, the rectangular coil, consists of a large

LEWIS WINNER

number of turns of wire, which is usually
of the No. 40 enameled type. The turns
of wire which constitute this coil is wound
upon a small and very light metal frame
(sometimes is aluminum). This is then
held in place by jewelled bearings, and in
the same manner as that of a watch. Cl
and C2 are the springs, spiral in shape
and made up of a special material that
will not be attracted by a magnetic field
and yet a very good conductor. In this
manner the current goes through the
wires very easily. The coil position is also
controllable. M, which looks like a mag-
net, is a round piece of very soft Swedish
iron. N and S are a pair of permanent
magnets. M is used to form a magnetic
path between these magnets, N and §.
By doing so, a vigorous and consistent
magnetic field is created between the areas
S and M and M and N.

Suppose that the arrows at the extreme
left-hand side of the figure are connected
to a source of electromotive force. The
current will flow in through the bottom
arrow (without the resistance R in series)
and leave through the top (with the re-
sistance R). If the pole marked S were
N and the other S instead of N, then in
the coil next to the new N pole, the cur-
rent flows down in each specific turn of
wire. We therefore see that the direc-
tion of the magnetic field is then from
N to S (S to N in figure), and that the
coils will tend to turn. The springs Cl
and C2 oppose this motion. For every
strength of the current there is a certain
position of the coil, whereby the force
due to the current and the force due to
the springs are at equilibrium. We can
attach a pointer or indicator to this coil,
which coil will show by the needle’s place
over a scale what the voltage is. The
current flowing through the meter equals
the volts between the two points where
the electromotive force is coming in,
divided by the resistance of R plus the
meter resistance. Any change in the
voltage makes an exactly proportional
change in the current of the meter. In
this way the scale can be graduated in
volts.

Most commercial meters are made thus:
Around the end of a form or where the
scale rests, which form is a permanent
magnet, are a pair of Swedish iron pole-
pieces, mounted on the ends. A round
soft iron core mounted on supports, is be-
tween these poles. This gives us a strong
and smooth magnetic field in the small
gap between the coil and the magnets.
The coil is movable and turns in this gap.
just enough room being left for it to turn
without it hitting the sides of the poles.
There are two spiral springs, one at the
beginning and one at the end of the coil
The one at the end of the coil is usually
underneath the soft iron core. The in-
dicator usually is made of aluminum tub-
ing. The point which indicates the volt-
age is flattened.

The meter is then placed in a dust-tight
case. This is to prevent any dirt from
coming into the windings and holding the
springs or the coil, so that the true read-
inos will not be prevented.

The resistance of R depends upon the
voltage that the meter is desired to read
up to. It may be anyvwhere from 1,000 to
20,000 ohms or even higher or lower. If
the instrument is to be used as a milli-
valtmeter, the resistance must be very low
perhaps just the resistance of the wire in
the meter being used.

The ammeter is of the same construc-
tion as the voltmeter. The operation is
the same. The only difference is that the
ammeter has low resistance coils and the
voltmeter has high resistance coils. If
the coil P had only 2 or 3 turns of No.
14 enameled wire it could be used as a
galvanometer. Here we can measure

FIG. 2, the electrical diagram of the
wattmeter,

.000001 of an ampere. If there were a
few more turns, the same instrument could
be used as an ammeter.

The Wattmeter

We now will leave these everyday types
of meter and discuss the meter used
mostly in power and transmitting systems,
known as the wattmeter.

In the other circuits we could find out
the number of volts or amperes, by some
system of mathematics, but when we want
to find out the number of watts in an AC
circuit we cannot do so unless we employ
a wattmeter. This instrument measures
the power in a circuit. If we multiply
amperes by volts, we do not obtain the
true reading in watts. This is due to the
self-induction of the circuit. The electro-
motive force and the current do not reach
their maximum heights at the same frac-
tion of a second. Due to the inductance in
the circuit, the current lags behind the im-
pressed electromotive force. When we
multiply volts by amperes the result is
only the approximate number of watts in
the line. The lag of this current is known
as phase displacement. To understand
this fully let us take an example : Suppose
110 volts and 60 amperes were the read-
ings of the respective meters which were
placed in a line, and we wished to find out
the actual number of watts in the circuit.
Multiplying these two out, we obtain
6,690 watts. Put a wattmeter in the cir-
cuit and you will find that the true read-
ing is 6,100 watts, or approximately so.
This is because the meter is so con-
structed to register the true amount of
power in a circuit, disregarding the phase
dlsplacemen_t. Of course if we wish to
tackle a bit more difficult mathematics
(trigonometry), we may get along with-
out the use of the wattmeter, but then
again we have to know certain constants,
which are not easy to find out, in that
they_ are not given often. The latter only
applies to alternating current circuits. In

C we have no lead or lag.

The fox:mula for power in alternating
current circuits is: W equals I x E x
Cosine ¢. The latter part of that formula
requires trigonometrical knowledge, but
only a little. The Cos. ¢ (theta) is the
power factor expressed as the function of
the angle. .Thls is also equal to R (resist-
ance) Z _(impedance).

The coil A of the wattmeter is known
as the current coil. and as you see, is con-
nected in series with R2. This resistance
is really the load on the circuit. The other
coil, B, is the voltage coil and is connected
in shunt with to R2. The heavy resist-
ance R1 is connected in series with this
coil. Coil A is stationary. but B. the mov-
able coil, is mounted on jewelled bearings.
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How Watts Are

This coil has a pointer, This indicator is
held in zero place by the spring S.
[he constants of this meter as well as
the others are not adaptable to ready
public consumption. Such an instrument
» too difficult for the novice to build. [t
; much cheaper to huy one. Unless you
have the proper heating instruments, ac-
curacy in such an instrument is very dif-
ficult to obtain.  Even the meters of one
of the largest and oldest meter manufac-
turers are not exactly accurate. They
have an error factor, Andif such a large
company does not make the meter perfect,
how can the individual, wath all the handi-
caps that a majority of us will encounter,
expect to make one even half as accurate?
Now as to the working of the watt-
meter. I current passes through the two
colls, two magnoetic ficlds are set up. These
ficlls help cach other and pull the coll B
m parallel relation to coil A, The current
- the cotl B varies as the potential or
voltage difference between its terninals
[he current an the serics coil will vary as
the current an the aircust in which ot was
pliced  The manner 1n which the coil
deviates s proportional to the power of

the current flowing in the circit he
cile may then be marked in watts,  PL,
P3,

P2 are the torminals for the ol AL
P4 ore the terminads for the conl Bl

Hot-Wire Meters

Racho trequency currents are measured
by hot wire m triments, There are two
typrs of these mctors, one as the expan
sion and the othor 15 the thermocouple
Ihe cvpansion method 15 taken care of n
the lengthenmg of a metal wire when 1t
s haated  When two dissinular metals are
heated, an elcctromotive  force 1« de-
veloped  The par of metals usad for this
pitrpose s known as “thermocouple.”
I 3, shows the thermocouple method ot
Hieasuring rachio frequency currents,
Radho frequency current lows through the
wires, which are stretched bhetween the
copper blacks  Phis injunction sets up a
ircct current which actuates the mieter.
e b ogives one a elearer vision of the
thermacouple wdea et T be a piece of
bismath and o be a priece of mtimony
Iet these two metals be soldered or
welded  Their ends should be connedted
to o galvanometer or o nnlliametor If
the temperatare of the junction s pat to
« higher value than the rcmamder ot the
aramt aoeurrent wall flow trom the anti
mony ta the hismuth T, howover, we
cocb this junction to a degree where its
ompertire s bhelow that ot the rost ot
he cirant, the current will How i the op
postte <irection

Iheve metals may also be copper and
ton

Clne of the commercnl types of meters
diccetly cmploving the ot wire schenre, s
hown i the hottom dagram of Fye 3
T metrumont cmplovs the expansaon

e Ihere 10 no selfinduction of the
hot swaire an s meter wed the danger of
vhatnout v very ol There sy steel
the conncctod ar the hottom or € T,

it pulls vy from the wire DEC Thne
1 dote by the spong

O ond cf the wire DC s connected to
the phite Hios s then paesed aomndd the
prdles 1Y e e attachald 1o the steel
Chite ot v cartun pong R s point s
msnbited foom the tost of the aromt The
nlley At e the e Towaith two
il Botweon these two points s
teet hed adk thre W AW This is wonnd
cnthe sl S Tae sl carris the n
ot Powhich namcally move over the
w e

The ontrent that we e disitone to
measre entora the wie gt the pont
ke IND i tovea it the poamt B
whinh v ndicated by Bt s the cur
ent flowae the temportture of the wiee

|

|

I
llllf

|

i

FIG. 3 (top), showing one method of

employing the thermocouple idea. Bottom

diagram shows the expansion idea of a
hot wire used in an ammeter.

gets higher. This causes the wire to ex-
pand. However, due to the pulling
strength of the spring the portion having
no strain upon it is taken up at one side.
A balancing effect can only be had, when
the pulley B is rotated enough to equi-

Measured

FIG. 4, showing how two different metals
are heating, to obtain a current to flow
in the meter.

librize thc strain on the spring. Since
the rotating of B carries L with it (the
same shaft), and L when moving makes
the silk fiber rotate the shaft, the needle
rotates also and the indicating action takes
place.

The thermocouple idea is also used ex-
tensively as external shunts. The elec-
tromotive forced at the junction of heat-
ing depends not wupon the direc-
tion of the curr:nt but upon the amount
of heat manufictured. The heat made
varies as the current squared. In the
meters where the thermocouple is used,
this is placed inside the meter.

50 KW Twice a Week
For WGY in New Tests

WASHINGTON.

The first move toward the establishment
of super-power has just been made by the
Department of Commerce which has grant-
ed authority to WGY, at Schenectady, to
use 50 Kilowatts power for regular broad-
casting on Saturday and Sunday evenings,
beginning October 3.

WGY’S Short-wave Heard
Plainly 8,850 Miles Off

Short wave signals transmitted by WGY,
at Schencctady, have been received with fair
quahty and casily read volume during the
day K850 miles from the sending station
and have heen inaudible 200 miles from the
transitter.  For several months tests have
been conducted by the radio engincers of
the General Flectrie Company  on 41,88
meters wavelength using approximately one
kilow ittt of power and from the reparts re-
ceved over a great territory it s apparent
that this wavclongth is especally  suitable
tor davhight transmission,

A programs of WEGY have heen trans-
mtted n HERS meters, 109 neters and 1,560
metets, moaddition to the assigned wave-
lengeth of the stition, 3798 meters.  The
HRS mcters transmtter has been used nu-
der the Ol dctters 2N,

WGEY reeenthy recerved a letter from Rob-
ert T Sinpsn of Pretora, South A fiea,
stitmge that he had picked up the <hort
wives on the motmog of August 2, at 4 50
o'cloch Sonthe African time s log
cheched with that of the station  THs most
mterosting statement wase “As ot got hghter
hiere the sirmad strenaeth inereased  gradnal
B Proton s 7988 mnles from Schenee
tadsy

WP Huggms of Grev T van, Auckland,
New Zeahind reported reception of WGY's
18 muter signal on the afternoons of July
4and S, between V1S and 4:30 o'clock  His
low checked wath the reeords of WGY,
Amckland 19 8850 mules from WOY,

Stanlev McClatehie, a radin experimenter
reshie i Stattgart,  Germany,  received

WGY on a recciving set in the Alps in day-
light. Fans living in Belfast, Ireland; Liv-
erpool, London and Furness, England; La
Platte, Argentina, and Calgary, Alberta,
Canada, have successfully heard the
Schenectady development transmitter.

In studying the behavior of short waves
the radio engincers have made reception tests
within a 200-mile radius of Schenectady.
These tests have shown that the short wave
signal was inaudible within that radius ex-
cept on a few occasions when very weak
signals were detected.  This is known as the
“skip distance” effect.

The transmitter used for the 41.88 meters
broadeasting is located at the South Schen-
cctady radio developmental laboratory of the
General Flectric Company where engincers
are carrying on intensive research in all
phases of transmission.  The equipment is
located in a separate frame building and uses
tot only the push pull circuits, but also in-
termediate amplifiers and crystal quartz in
order to steady the frequency.

The antenna used is known as the vertieal
douhlet  This is <implv a vertical wire
tuned in the middle, 1t 1s necessary on this
type of antenma to have the meter in the
middle with tuning coil on each side,

Next Week
Hookups for

Short-Wave Sets
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Hookups—Practice and Theory

O- A.
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Pot.400 Ohm,
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B22%Vv 675V, 90 V.

il
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A 1-DIAL, 6-tube receiver. This set works on a loop and is fairly selective as well as voluminous. Note that the three stages of
radio-frequency are untuned. The detector is non-regenerative. The audio-frequency hookup is of the standard transformer type,
low ratio AFT being used in both cases

X indicdtes reflex input points
indicates reflex output points

r_‘_'7 Socket-plug or
A\ ) .?hort whre " . ond Input oi, 2to9 meg
\ / nside Heria RET Inside
\ S B R2 g nter e
5 oV k. = oV < A
Input 20iR 201R l 7]
§ / Coil < ff
7op Spide 58 0
(’oi’} //o) " Brns % o
Turns 75 a
- ol w Turas 2
1\ N e S A | g
0005 6 ohm. A [s>)
—X 2002 =
I §od M M
—_ C2 A
= 6Turns

End Séoideﬁ

Feedback Coil m—‘ ]lH“" } B— ]

THE 3-TUBE dynamic receiver. Note that the detector part of the hookup is not regenerative in action. The feedback action is

unique, in that the plate of the detector tube is coupled back to the grid of the first radio-frequency tube. This connection gives

you a wonderfully voluminous output. If you wish to reflex this set, place the grid and filament posts at the X points. Place the
B and P posts at the circled X points

S AL A
4 d / I InE 3

How to Listen in for Pure CW Pl
q_] P

N ;— 4| ::‘>

9 B4
J: 2 441 1+
£ - =

= L

TR ST -

Oscillator —

Recetver

IF you have a non-regenerative receiver and you desire to listen into pure CW code
signals, the above method will be the solution. L1 consists of 50 turns of No. 22 DCC
wire wound on a 314" tubing and tapped at every 3rd turn. Cl is a .0005 mfd. variable
The arrow coming from the A minus is the only variable portion of the

COILS connected so that the inductive
fields aid (vertical arrows) cause cur-
rent to flow (arrows at tube) in opposite
directions, as each tube changes the phase

coil and goes to the 16 taps. By varying these taps, closer or looser coupling between
the plate and the grid can be obtained. Use a WV 201A tube with 6714 volts on the plate

180°. To effectuate zero phase difference,
reverse connections on one of the coils

S Swmmeor SN

——



Qctober 3, 1925

RADIO WORLD

Economy in the Powertone

e

il

FOR economy of operation, the I-dial, 5-tube Powertone may be wired as shown above.
patential plate connections and 45 on the final plate.
ends of resistors RS and R7. Then connect the final plate to 90 v olts.

i hielg
! BN

Only 90 volts are used on the highest

For more volume, at greater cost, use 135 volts where 90 are shown for the
The four binding posts at left are connected by removable

busbar for outdoor aerial operation and removed when a loop is to be used. The loop goes to the two posts shown in lower posi-
tion. For details on construction of the set see RADIO WORLD), issues of August 29, September 5 and September 12

Trouble Shootmg Advice
for the 1926 Model Diamond

O\' of t. culiarities that may devel-
ir ng ond of the
Air ar 01 r cir is that rheo
nin ice

able on the low waves. Thls is due to in-
correct connection of the grid return. As

explained in the 1structic

this circuit, g =-1 rn of d
etector tube oul o A bat ol-
low the lead from the battery. See tl t}"

low potential end of th condary of
RET (or loop) goes to A minu If tlf

Sodion tube or a soit detector is used, see
that the grid return here also is to negative
A. Do not make the connection to the
socket side of the rheostat, for that would
include the rheostat in the radio-frequency
part of the circuit, introducing the resistance
of the rheostat where it is not wanted, and
also causing the inductive effect of the wire
on that type of rheostat to make itseli felt.
Many may have felt that there must be
induction in a rheostat, for a coil of wire is
there. Indeed, often such induction is more

than trivial and by turming the rheostat onc
tune nd anothe
ulc l
cti f
this nuisance feature of the rheostat
t i may | t
e n
he direction ich t p i int
il J J
t 1 ation ber C Tl
woul e at or support
)p’ vould point toward the stat

not point the broad side of the loop toward
the station, a mistake some make before
tney become familiar with loop use. Now
granting all’s well ,if the loop is the turned
in an “off” direction, the regenerative whistle
may be heard. In many cases, where one
is receiving a strong local station on the
loop, that station may be heard, no matter
in which direction the loop is turned, but
once the loop faces the station properly,
a sudden increase in volume is the gratifying
result. Sometimes the loop turne. the

way will cause the set to oscillate,

t

g the 0 cal ctical
is all at counts, and you may
that dily

tuning control read the same, whether
loop or outdoor aerial is used. That ma

e done readily by altering the number of
turns on the secondary of the RFT, If
the loop gives higher readings, then turns
must taken off the RFT secondary, t
push the condenser readings up higher. If
the loop gives a lower reading for the same

UCCes
achie

THE PANEL of the 1926 Model Diamond of the Air. The loop jack is at left, the speaker jack at right.




12

RADIO WORLD

October 3, 1925

Audio Circuits Compared
By J. E. Anderson, Noted Engineer

¢ Illig

C (T

4
-8 é <§ -c A

AT top left (Fig. 1), is the wiring of a transformer stage of audio. At bottom, ‘Ieft,
is an auto-transformer hookup (Fig. 2). Push-pull is shown in Fig. 3, top, right,
and choke coil coupling in Fig. 4, bottom, right.

Noted Authority Puts Re-
sistance, Choke Coil and
Auto-Transformer
Coupling in the Quality
Class — Stopping Con-
densers Should Be 1.0
Mfd.. for Auto-Trans-
former Stages, He Ad-
vises — Primaries T oo
Small in Most AF

Transformers.

By J. E. Anderson

Consulting Engineer

PART 1.

MPLIFIERS in general may be

divided into two classes, power
amplifiers and voltage amplifiers. The
classification depends on the purpose for
which a tube is used and on the nature
of the impedance in its plate circuit. An
amplifier which delivers power into some
device, such as a loudspeaker or a coup-
ling transformer, is a power amplifier re-
gardless of the absolute level of power
involved; and an amplifier which is used
primarily to step up voltage is a volt-
age amplifier. In the latter class come all
direct coupled amplifiers. such as resist-
ance and choke coil coupled circuits.

The most common type of amplifier,
and the most economical to operate, is a
power amplifier employing audio-fre-
quency transformers to couple the several
tubes. This type is exemplified in Fig. 1.
In this circuit the first tube is operated as
a power amplifier because it is made to
deliver power to the primary of the audio-
frequency transformer T. The transformer
is used to step up the voltage before it is
impressed on the second tube. The tube
and the transformer taken together con-
stitute a voltage amplifier. If a loud-
speaker or another transformer vere con-

nected to the output of the second tube,
this also would be a power amplifier.

Amplification Computed

The voltage amplification of a complete
stage of this type of coupling is equal to
the amplification constant of the tube
multiplied by the square root of the pro-
duct of the primary and the secondary
impedances of the transformer, divided by
the sum of the plate output impedance
and the impedance of the primary of the
transformer. For instance, consider the
amplification of a stage consisting of a
201A tube and a General Radio Type 285
transformer when the tube is operated
under conditions which make its plate
output impedance equal! to 12,000 ohms.
Its amplification factor is then eight. The
primary impedance at 1,000 cycles of the
given transformer is 155000 ohms and its
secondary impedance at the same fre-
quency is 5,500,000 ohms. Hence the
square root of the product of the two
impedances is 923,000 ohms, and the sum
of the plate impedance and the primary
impedance is 167,000 ohms. This makes
the voltage amplification of the stage
equal to 8x923,000/167,000, or 44.2 times.
This is a theoretical value. The actual
value is usually less than this. For a
grid bias of 6 volts-and a plate voltage of
110 volts, the manufacturers give the am-
plification for this transformer and tube
as 35. A higher plate voltage would boost
the amplification up nearer the calculated
value.

At 100 cycles the impedances of the
primary and secondary windings are about
one-tenth as high as those given above.
Hence at this frequency the square root
of the product of the two is 92.300 ohms
and the sum of the primary and the plate
impedance is 27,500 ohms. Hence the
amplification is 8x92,300/27,500, or 26.8
times. These figures are only roughly
correct, and they do not show up the
given transformer fairly, but they do show
the trend of the amplification curve of
transformers in general.

Most Amplification Per Tube

No other form of coupling gives as
much amplification per tube as does trans-
former coupling. In this form the ampli-
fication may be several times the ampli-
fication factor of the tube. In other types
of coupling this factor can only be ap-

How to Determine
Series-Aiding Status

Two practical ways of testing a trans-
former to determine if it is connected in
series-aiding for choke-coil or auto-
transformer coupling,
(1) Hartley oscillator
test, and (2) con-
denser test.

Transformers are
usually marked P, B,
F and G. In most

cases they are so
marked that if B
and F are joined

they are connected in
series  aiding. To
make sure, connect
! the transformer as a

Hartle oscillator.
J. E. ANDERSON Connezt G to the
grid of the tube, B and F joined together
to the filament, P to the negative of the
plate battery, the positive terminal of the
plate battery to the phone, and the other
side of the phone to the plate of the tube.
If the circuit howls when the tube is
lighted the transformer windings are in
series aiding. If oscillation fails, reverse
connections and renew test. The howl
denotes correct connection.

The second method uses a .01 mfd. or
similarly large condenser. Connect P of
AFT to one side of this condenser and to
an external-—45 volts. B and F are inter-
connected. G goes to one of the phone
leads. The other side of the condenser
goes to the arm of a DPST switch. One
switch point goes to plus 45, the other to the
the open phone lead. Using the switch,
connect condenser to battery. Then quick-
ly throw switch to the phone post. Thusa
charge and discharge of the condenser
occur. If the condenser is not too large,
the circuit formed by the headset, the
transformer and the condenser is oscilla-
tory. Charge and discharge the con-
denser several times in rapid succession
until the pitch is impressed on the mind.
Then reverse the connections of the trans-
former so that P and B are interchanged.
Again note the pitch. The connection
which gives the lower pitch is the series
aiding.

proached but never reached, so that for
the 201A tube the amplification cannot
exceed 8 unless transformers are used.
It is this high voltage gain per stage that
makes transformer coupled circuits most
economical as well as most popular, and
it is their chief advantage. The disad-
vantage of transformer coupling is that
the amplification is not uniform through-
out the musical range. It does not bring
out either the low notes or the high as
well as it does the notes in the middle of
the range, The failure to bring out the
low notes is due the transformer becoming
inefficient at lower frequencies, and the
failure to bring out the high notes is due
to the by-pass effect of the distributed
capacity of the windings.

A somewhat special type of transformer
coupling is shown in Fig. 2, in which an
auto-transformer is used. Some would
insist that this is not a transformer but a
choke coil since it has only one winding.
But it is a transformer because part of
the single winding is used as the primary
and the entire winding as the secondary,
and the amplification of a stage employ-
ing this kind of coupling may be estimated
in the same way as was done above for the

el
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Push-Pull AF Called Poor

“Its Practical Advantage Often Nil”’

e -
+A

=

4
495 -C

FIG. 5, resistance coupling.

straight transformer. It is superior in
some respects to the conventional trans-
former method, particularly for the higher
frequencies, since it requires a fewer num-
ber of turns to obtain a given step-up of
voltage. Hence the distributed capacity
will be less; and the coupling between the
cccondary and the primary is closer.

Advises 1.0 Mfd. Condenser

The use of this kind of coupling requires
a stopping condenser C as well as a_grid
leak R to keep the plate voltage off the
grid of the succeeding tube and to give
that grid the proper negative bias. Both
condenser and leak modify the amplifica-
tion slightly, since the input to the second
tube is the voltage drop across the resist-
ance R and not the voltage existing across
the secondary of the transiormer. How-
ever, if both the condenser and the leak
are large the modification is very slight
except for the lowest frequencies. R
should be about 0.5 megohm and C should
not be less than 1.0 mfd.

Any transformer may be used as an
auto-transformer in this manner. All
that is necessary is to connect the two
windings of the transformer in serics aid-
ing and then connect the junction poisnt
to the plate and the two extremes to the
stopping condenser and the plate battery.
The step-up ratio of this auto-transformer
would be greater than the step-up for the
ordinary transformer because the primary
turns would remain the same and the
secondary turns would be increased by the
number of turns in the primary. This
change would not be desirable for a high-
ratio transformer. but for a low-ratio
transformer it may be advantageous. For
instance take the General Radio Type
285 1. transformer. This has a ratio of
I-to 2. If this is connected as an auto-
transformer the ratio would become 1-to-3
and the step-up would be considerably
greater. This transformer has a primary
of ample size so that the increased step-
up would not result in distortion, yet the
additional volume, if needed, would be
cnough to make it worth while to change
the connection to an auto-transformer.

Primaries are Too Small

The trouble with most of the andio
frequency transformers on the market is
that the primary winding is not large
enough. The tube works at a disadvant-
age; it cannot deliver cnough power to
the transformer, and consequently  the
amplification will be low even if the ratio
is high, except for some one frequency
at which the transformer is more or less
a tuned circuit.  Quality will be horrible.

But even a bad transformer, one having
a small primary, may be used as an auto-
transformer with good results.  The wind-
ings should be reversed, that is, the sec-
ondary nortion should e used in the
plate circuit and the entire winding in
the sccondary. This would cause a slight
step-up of voltage duc to the additional

P G P G
B- F F
=
'_:=FC B+Amp.
* B+Det.
A+B-

S

FIG. 6, two stages of transformer-coupled audio, with C battery.

small winding in the secondary circuit.
However, for a high ratio instrument the
step-up would be slight. When a trans-
former is used in this reversed manner,
the coupling approaches that of choke coil
coupling and the amplification that of
voltage. This method of connecting up a
bad transformer is worth trying as it may
be the means of salvaging instruments
that have been rated as junk.

Since the impedance of the secondary
is very high, a tube which has a very high
output impedance may be used to good
advantage, that is a hi-Mu tube. These
tubes cannot be well used for transformer
coupling because the impedance of the
primary of the transformer is too small,
but if the secondary is connected to the
tube, the matching of impedances will be
more advantageous.

Push-Pull AF Criticized

Another special type of power amplifier
is that known as push-pull, shown in prin-
ciple in Fig. 3. The theoretical advantage
of this type of amplifier is that it elimin-
ates all harmonics of even order which
may arise in the two tubes. It does not
climinate any of the harmonics of odd
order arising in these tubes nor any
harmonics or any order which may have
been introduced into the signal before it
reached the push-pull amplifier.  The
practical advantage of the push-pull circuit
is often nil; perhaps in most cases it is
an actual liability in the set. The volume
is often less than it would have been with
a single tube, and the distortion may be
much greater. The difficulty lies in the
transformers used, not so much in the
principle of the circuit.

But even with the best transformers
there is no appreciable increase in the
purity of the output, except when the
volume is so great as to overload the
tubes. Part of the better showing of the
push-pull circuit on loud signals over the
<ingle tube is due to the elimination of
the even order harmonics, but the greater
part is due to division of the load between
two tubes. The input voltage is divided
equally between the two so that for a
given volume in the output each tube is
working well within the straight portion
of the characteristics, where no harmonics
are generated; while if a single tube were
made to handle the same output this tube
would be overloaded, harmonics would be
introduced and all of them would be
transmitted to the loud speaker.

Distortion due to harmonics is not so
serious as distortion due to unequal am-
plification over the entire tonal scale.
If the middle registers are brought out
very strongly and the high and the low
are suppressed, the signal will be unnatural

and often into’erable. The use of an ex-
tra transform:r which is required in a
push-pull circuit tends to accentuate this
unequal ampliication. Many of the out-
put transformers intended for push-pull
amplifiers which may be obtained are
merely ordinary windings tapped in the
middle for the B battery connection.
Ordinarily such primary windings are so
small as to make it impossible to bring
out the low notes, even when the entire
winding is connected into the plate circuit
of a tube. Then when they are tapped

at the middle point only half the number )

of turns is used in each tube. This makes
the load impedance only one-fourth as
ereat as before. If the entire winding
was not large enough to bring out the low
notes, how can these be brought out with
only one-half the number of turns and
one-fourth the impedance. They are not
brought out. Not only that but the great
reduction in the plate output impedance
puts it below the value required to have
the dynamic characteristic of the tubes a
straight line. This will result in the intro-
duction of more harnionics, so that even
after the circuit has eliminated the even
ones there will be more energy in the odd
ones than if a single tube had been eni-
ployed.
formers are used in a push-pull amplifier

Unless exceptionally good trans-

the greater purity of tone is largely a .

Choke Coil AF Very Good

At present choke coil-coupled amplifiers
are gaining favor among the fans. These
amplifiers are a compromise between
transformer-coupled circuits and resist-
ance-coupled, both as to the cost of opera-

tion and the quality they yield. A typical .
choke coil coupled with circuit is shown

in Fig. 4.

This circuit is essentally a voltage am- .

plifier. The voltage stepup is due to the
amplification factor of the tube and not
to any stepup in the coupling. In fact
the coupling causes a reduction of the

stepup caused by the tube, unless the im- -

pedance of the choke is infinite in value.
The plate current from the first tube flows
through the choke coil L and establishes
a voltage across its terminals which is
equal to the current flowing multiplied by
the impedance of the coil. This voltage is
impressed on the grid of the following
tube through the condenser C and across
the grid leak R.
(Part 1, the Conclusion, next week)

HOW TO BUILD THE POWERTONE, 1 dial,
S tubes, described in RADIO WORLD, issues of
Aug, 29 and Sept, 5. Powertone Trouble-shooting,
Sept. 12. Send 1Sc for all three. Special diagrams
and “blueprint_in black” included among the many
l'\l’lust’ragons. RADIO WORLD, 145 West 45th St.,
4 ity.
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"The Offici

al List of Stations

Corrected and Revised Up to September 23

Station Owner and Location Meters
KDKA—Westinghouse E. & M. Co., E. Pitts-
burgh, Pa. ... 3
KDLR—Radig Elec, Co., Devils Lake, N. D., 231
KDPM—Westinghouse E. & M. Co., Cleve-
land, _5hio Bb. PLePPY . P Pr T . 25
KDYL—Newhouse Hotel, Salt Lake City,
Utah * -y e sms s i« - B 250
KDZB—F, E. Seifert, Bakersfield, Cal......... 210
KFAB—I;I;bt:nska Buick Auto Co., Lincoln

349
KFAF—Western Radio_Corp., Denver, Colo..... 278
KFAJ—University of Colorade, Boulder, Colo.. 261
KFAN—University of ldaho, Moscow, Idaho. 231
KFAU—Boise High School, Boise, Idaho...... 8
KFAW-—Radio Den, Santa Ana, Cal.........
KFBB—F. A. Buttrey Co., Havre, Mont..
KFBC—W. K, Azbill, San Diego, Cal.
KFBG—I1st Presbyterian Church, Tacoma,
Wash, ... ceia. 250
KFBK—Kimball Upson So., Sacramento, Cal. 248
KFBL~—Leese Bros., Everett, Wash........... 224
KFBS—School District No. 1 Trinidad, Col.. 238
KFBU--Bishop N. S. Thomas Laramie, Wyo. 270
KFCB—Nielson Radio Co., Phoenix, Ariz. ... 238
KFCC—I;&: Congregational Church, Helena,
ont, R LR LR Py PR PR PP
KFCF—F, A. Moore, Walla Walla, Wash. ... 256
KFCY—Western Union College, Lemars, lowa 252
KFCZ—Central High School, Omaha, Neb, .... 258
KFDD-—St. Michael's Cathedral, Boise, Idaho 278
KFDH—University of Arizona, Tuscon, Ariz.. 268
KFDJ—Oregon Agricultural College, Corval-
lis, Ore. .................... TeneaelT4 3 254
KFDM—Magnolia Petroleum Co., Beaumont,
TeXas  ..oiviiiiiii e 316
KFDX-—1st Baptist Church, Shreveport, La.... 250
KFDY—State College of Agriculture, Brook-
ings, S. D. ................ O/ ]
KFDZ—H. O. Iverson, Minneapolis, Minn..... 231
KFEC—Meier & Frank Co., Portland, Ore.... 248
KFEL—Winner Radio Corp., Denver, Colo.... 254
KFEQ—]. L. Scroggin, Oak, Neb. 268
KFEY—Bunker Hill & Sullivan, Kellog,
Idaho ........cooociiiiiiiiiii., P 233
KFFP—Ist Baptist Church, Moberly, Mo..... 242
KFFV—Graceland College, moni, lowa...... 250
KFGC—Louisiana_ State University, Baton
Rouge, La, ... ............loceei. .. 268
KFGD—College for Women, Chickasha, Okla. 252
KFGH—Leland Stanford Junior University,
Stanford University, 1 .5
KFGQ—Crary Co., Boone, Iowa ........
KFGX—I1st Presbyterian Church, Orange,

KFHL—Penn College, Oskaloosa, Iowa ....... 240
KFI1—E. C. Anthony, Inc., Los Angeles, Cal. 469
KFIF—Benson Institute, Portland, Ore........ 248

KFI0—North Central High School, Spokane,
Wash. ..... Rl BRI - e e -
KFIQ—1st Methodist Church, Yakima, Wash. 256
KFIU—Alaska Elec. Co., Junean, Alaska..... 226
KF1Z—Daily Commonwealth, Fond du
Wis,  alul . b, .. FePWax .. ..
KFJB—~Marshall Elec. Co., Marshalltown,
KFJC—R. B. Fegan, Junction City, Kan.
KFJF—N(a)tional Radio Co., Oklahoma C
Kla.,  spmasseEsmmece
KFJl—Liberty Theatre, Astoria, Ore........
KFJM—IiV‘?iversity of D., Grand Forks,27
. DI W .ol R caryepmssnvioiagy s 8
KFJR--Ashley C. Dixon & Son, Portland, Ore. 263
KFJX—State Teachers College, Cedar Falls, Ia. 258
KFJY—Tunwall Radic Co., Ft. Dodge, Iowa.. 246
KFJZ—W_ E. Branch, Ft. Worth, Tex......
KFKA—State Teachers College, Greeley, Colo. 273
KFKQ—Conway Radio Laboratory, Conway, 250

Kane:g e . eassssommnd . T o .
KFKX-—~Westinghouse E. & M. Co., Hast
ings. Neb. ............................
KFKZ—F. M. Henry, Kirksville, Mo.......... 226
KFLP_Everette M. Foster, Cedar Rapids, Ia. 256
KFLR—Univ%;sity of N. M., Albuquerque,
KFLU—Rio Grande Radic Sup. Co., San
Benito, Texas ........c...............
KFLV—SIwedish Evangelist Church, Rockford, -
Wi gmesrefesisrassent b i P L e Tt 8 welle
KFLX—George R. Clough, Galveston, Texas 240
KFLZ—Atlantic Auto Co., Atlantic, fowa..... 273
KFMB—Christian Churches of Little Rock,
Little Rock. Ark. .................. . 254
KFMO-—~University of Ark., Fayetteville, Ark. 300
KFMR—Morningside College. Sioux City, Towa 261
KFMT—Dr. G %V Young, Minneapolis, Minn. 263
KFMX—Carleton College, Northfield. Minn.. 337
KFNF—Henry Field Seed Co., Shenandoah,
TOW Al e st | b a) s el mavod 8% 266
KFNG-Waaten Radio Shop, Coldwater, Miss. 254
KFENL—Union 1Tich Schnol. Pasn Robles, Cal. 240
KFNV—I.. A, Drake, Santa Rnsa, Cal......... 229
KFOA-—Rhodes Company, Seattle, Wash. .
KFOL-—1. M. Schaibuch, Marengo, lowa.... 234
KFON—Fchophone Radio Shop, Long Beach,
(CHL g omen—s0s99cppo- a0 CEP R PN233
KFOO—1.atter Nay Saints Universi
Lake City, Utah .
KFOR—David City Tire &

City, Neb,

Station Ouwner and Location Meters
KFOT—College Hill Radio Club. Wichita, Kan. 231
KFOX—Technical High School, Omaha, Neb. 248
KFOY-—-Bcacon Radio Service, St. Paul, Minn. 252
KFPG—Oliver S. Garretson s Angeles,

e ororeeye memnieie 00
KFPL—C. C. Baxter, Dublin
KFPM—New Furniture Co., Greenvil
KFPR—Forestry Department, Los

Cal. ....%........ RPN, .
KFPW-—St, John’s Church, Carterville, Mo... 258
KFPY—Symonds Investment Co., Spokane,

Wash., ... P e 266
KFQA—The Principia, St. Louis, Mo. 261
KFQB—Searchlight Publishing ., Ft.

orth, Texas ....... v 263
KFOC—Kidd Bros., Taft, Cal.................. 231

KFQH—Radio Service Co., Bur ingame, Cal.. 220
KFQP—G. S. Carson, Jr., lowa City, Ia...... 224
KFQT—National Guard, Denison. Tex........ 252
KFQU—W. Riker, Holy City, Cal............ 2
KFQW—F. C. Knierim, North Bend, Wash.. 216
KFQA—Faimers State Bank, Belden, Neb... 273

KFOZ—Taft Radic Co.. Hollywood, Cal. . 226
KFRB—Hall Bros., Beevile, Texas...... . 248
KFRC—Paris Dry Goods Co., San Francisco.. 268
KFRL—Men’s Club, Grand Forks. N, D........ 240
KFRU—Etherical Studio, Bristow, Okla...... 295

KFRW—United Churches, Olympia, Wash... 220
KFRX—J. G. Klemgard, Pullman, Wash..... 217
KFRY—Collcﬁ of Agriculture, State College,
KFRR—College ofMAgriculture, State Col-
lege, B . TR LT -EEDes - =T
KFRZ—The Electric Shop, Hartington, Neb. 222
KFSG—Eche Park Evangelistic Ass’n, lLos
Angeles, Cal. .................... 275
KFSY—The Van Blaricom Co., Helena, Mont. 243
KFUJ—Hoppert P. and H. Co., Breckenridge,
Minn, ...l Al el W .. 242
KFUL—T. Goggan & Bro., Galveston, Tex... 258
KFUM—W. D. Corley, Colorado Springs, Colo. 242
KFUO—Cﬁncordia Theo. Seminary, St. Louis, sas
............. 4

KFUS—Louis L. Sherman, Oakland, Cal..... 23
KFUT—Ur'xiversity of Utah, Salt Lake City,26

ta
KFUU—Colhurn Radio Laboratories,

Leandro, Cal. .................
KFUV—G. P, Ward, Springfield, Mo.
KFUZ—Y. M. C. A, Virginia, Minn. .. ..... 248
KFVD—Chas. & W. J. McWhinnie, San
edro, Cal. ............... Ceee... 208
KFVE—Film Corp., St. Louis, Mo....... 240

KFVF—Clarence B. Juneau, Hollywood, Cal... 208
KFVG—I;% Meth-Epis, Church, Independerce
BN e

KFVH—Herbert Whan, Manhattan, Kans..... 219

KFVI—56th Cav. Brigade, Houston, Tex...... 248
KFVO—F. M. Henry, Kirksville, Mc...... 226
KFVR—Moonlight Ranch, Denver, Col........ 246
KFVS—Cape Girardeau Battery Station,

Cape Girardeau, Mo. ............... 224
KFVU—The Radio Shop, Eureka, Cal......... 210
KFVW-—Ajrfan Radio Corp., San Diego, Cal... 246
KFVX--Radio Shop, Bentonville, Ark......... 236
KFVY—Radio Supply Co., Abuquerque, N. M. 250
KFVZ—Glad 'I'idpings Tabernacle, Inc., San

Francisco. Cal. ....................... 234
KFWA—Browning Bros. Co., Ogden, Utah.... 261
KFWB-—Warner Bros. Pictures, Inc., Holly-

wood, Cal.
KFWC—%.IE. Wall & C. S, Myers, Upland,
al. i .

KFWD—Ark Light Co., Arkadelphia, Ark..
KFWF—?&. Louis Truth Center, St. Louis,

0. 21
KFWH-—F. Wellington Morse, Jr., Chico, Cal, 234

KFWO-—Lawrence Mott, Avalon, Cal..... 211

KFWP—Rio Grande Radioc Supply House,
Bronsville, Texas .......... ceee.. 214

KFWI—Radio Entertainers, Inc., South San
Francisco, Cal. ........................ 220

KFWM—OQOakland Educational Soc., Oakland,

al.
KFWU—I ouisiana College. Pineville. La
KFWV—Wilbur Jerman, Portland, Ore.
KFYN—Carl E. Baglev. Welcome. Minn...... 227
KFXB—B. O. Heller, Big Bear Lake, Cal. 203
KFXC—Santa Maria Valley R. R. Co., Santa
Maria, Cal, .........

KFXD—L. H. Strong, Logan, Utah...... B
KFXE—Electric Research and Mig. Co
Waterloo. Ta. ........... g Le.. 236
K¥XH—Bledsse Radio Co., El Paso, Texas... 242

KFXJ—Mt. States Radio District, Inc., (Port-
3 21

able), Col. ............... .00 . . . 6
KFXF—Pikes Peak Broadeasting Station Co.,
lo. Springs, Colo. .. ER s 200
KGB—The Ledger, Tacoma, Wash.... .. 250
KGO—General Electric Company, Oa
Call g o oo s B D 361
KGU—M. A. Mulrony, Honolulu, Hawaii . 270

KGW—_The Oregonian, Portland, Ore......... 492
KEY_St. Martin’s_College, Lacey. 00
KHJ—The Times, Los Angeles, | R
KHO—Louis Wasmer, Seattle, \Wash

KJR-—Nnrth;vest.,Radio,Co., Seattle, Wash.... 3
KJS—Bible Institute, Los Angeles, Cal........

Station Quner and Location Meters
KLDS—Reorganized Church of Jesus Christ
ot Latter Day Saints, Independence,

Mo, ........ 441
KLS—Warner Bros, Radio Co., Oakland, Cal, 242

KLX—Tribuge, Oakland, Cal................... 508
KLZ-—Reynolds Kadio Co., Denver, Col....... 266
A—DMay Seed & Nursery Co., Shenan-

doah, la. ...........liiil. o
KMJ—San Joaquin Corp., Fresno, Cal.......... 234
KMO-—Love Eicc. Co., Tacoma, Wash...... .. 250

KNX—Express, Hollywood, Cal.... o
KCA—General Electric Co.,, Deaver, Col....... 3
KOB—College of Agri., State Collewe, N. M, 349
KOIL—Monarch Manufacturing Co., Council
Bluffs, Ia.

a. G <ETe v s e
KRE—Gazette, Berkeley, Cal...........
KSAC—Kansas State Agricultural
Manhattan, Kans. .............
KSD—Post Dispatch, St. Louis, Mo..

R TR, 216
KTBI—Bible Inst., Los Angeles, Cal..
KTCL—~American Radio Tel. Co., Inc., Seattle,

Wash., ........ SiaLe [y Rt ToTarems  Elalole o o = ele]e 306
KTHS—New Arlington Hotel, Hot Springs
Ark. ...l <% b ooty SOOI 375

KTW—Ist Presbyterian Church, Seattle, Wash. 454
KUO—Examiner, San Francisco, Cal........ . 6
KUOM—State f)"niversity of Montana, Mis-
soula, Momt. .................. ... . . 245
KUPR—Union Pacific R. R. Co., Omabha,

Neb. 000 So b .. 270
KWG—Portable Wireless Tel Co., Stockton,
al. ... 248
KWWG—City of Brownsville, Brownsv e,
Tex. . 278

KYW-—Westinghouse E. & M. Co., Chicago,
KZKZ—Electric Supply Co., Manila, P. 1. . 270
KZM—Western Radio Inst., Oakland, Cal..... 241
KZRQ—Far Eastern Radio. Inc., Manila. P. I. 222
WAAB—V. Jensen, New Orleans, La... 268
WAAC—Tulane University, New Orleans, La.. 275
WAAD—Ohio Mech. Institute Cincinnati, O... 258
WAAF—Drovers Journal, Chicago, Il .. 278
WAAM-L R. Nelson Co., Newark, N oo
WAAW--Omaha  Grain Exchange, Omaha,
Neb. B . .. 28
WABA—LakemForest University, Lake For-
est, . E T RN
WABB—}{arrisburg Sporting Goods Co., Har
isburg, Pa. .. ..... .
WABC—Asheville Battery Co., Inc., Asheville
N. C ... . — ... 254
WABI—Bangor Ry. & Elec. Co., Bangor, Me.. 240
WABL~—Agricultural College, Storrs, Conn.... 275
WABO-—Lake Avenu,c Baptist Church, Ro-

chester, N. V. ... .. ... ... trarseansl 278
WABQ-Haverford College Radio Club, Haver-

ford, Pa. ......00...... 0T 261
WABR-—Scott High School, Toledo, O.... 263

WABW-—College of Wooster, Wooster, O..... 207

WABX—H. B. Joy, Mt. Clemens, Mich....... 246

WABY—John Magaldi, Philadelphia, Pa....... 242

WABZ—Coliseum Place Baptist Church, New
Orleans, La. ........ ... . e 275

WQIgg—ﬁlle}r; ?he?tret Akron, Ohio. . 258
~A- B, Parfet Co., Port Huron, Mich. 256
WAHG—A. H. Grebe Co., Richmond Hil,

LY 16
WAIT—A. H. Waite & C Taunton, Mass.... 220
WAMD—Hubb_ard & Co., Minneapolis, Minn.. 244
WARG—American Radio Res. Corp., Medford

Hillside, Mass, ........0... .. .. 3
WBAA.- -}’udrdue University, West Lafayette,

nd, PR aaa cane
WBAK--State Police, Harrisburg, Pa......... 276
WBAO—.La]mes Millikia University, Decatur,

. : . 270
WBAP-—-Star Telegram, Fort Worth, Tex.... 476
WBAV_—Erner Hopkins Co., Columbus, 8( 294

WBAX—J. H. Stenger, Jr., Wilkes- Barre, Pa. 3%

WBBA-Plymouth Congregational Church,

WBBG—FC\“;ark"I At 226
. Vermilya attapoisett, Mass.. ..., 248

WBBL—GI;acc Cover;ant Presfbyterfan (?I:urch,
Richmond, Va.

WBBM—H. L. Atlass, Chicago, il
wBBP—i}zoskey High  Seno

............. 26
3 School, = Petoskey,
Ch. L O 2
WBBR—Peoples Pulpit Ass'n., Rossville, N. V. 273
WBBS—1st Baptist Church, New Orleans, La. 262
WBBU—_LeLnks Motor Sales Co., Monmouth,
........

WBBW-—-Ruffner City High School, Norfolk,
a. »
WBBY—Was!




QOctober 3, 1925

RADIO WORLD

15

Station Owner and Location .Merer:
WBDC—Baxter Laundry Co., Grand Rapids,
ich. 250

WBR—State Police, Butler, Pa.
WBRC—Mci)onald Radio Co., (portable), Joliet,
1.

WBRE—Balnmorc Radio Ex., Wilkes-Barre,

WBS—D. W May, Inc., Newark, N. J. . 25
WBT—Southern Radio Co., Charlone, N.C..... 5
WBZ—-Wcs!mghousc E. & M. Co., Springfield,

on, Mass, .

WCAC—Agncultural College, Mansfield,

CAD—3St, Lawrence University,
N. Y.

WCAE—Kaufman & Baer, Pittsburgh, Pa..... 461
WCAH—Entrekin Electric Co., Columbus, O... 266
WCAJ—Nebraska Weslevan Umversnty, Uni-
versity Place, Neb.
WCAL—S: Olaf College, Northfield, Minn.... 337
CAO—Sanders & Stayman Balnmore, Md.. 275
WCAP—C & P. Tel. Co., Washington, D. C.. 45
263

WCAR—Southern Radio Corp., San Antonio,
TOXA8.  ooetiii i
WCAT—School of Mines, Rapids Gity, S. D...
WCAU—Durham & Co., Philadelphia, Pa..... 8
WCAX—Umversny of Vermont,

Burhngtou.

WCAZ—Carthiage Collegs, Carvhage, TL..
WCBA—Queen City Radio, Allentown, Pa
WCBC—University of M|ch|gan Ann Arbor.

Mich.
WCBD—W. G. Vollva, Zion, IlL. .
WCBE—Uhalt Radio New Orleans, La..
WCBG—IL S. Wnlhams Mayleld 1780000000
WCBH—Umvcrsuy of Mwsnsslppl, Ox[ord

1 B 1 e B r AR DO OR O B BaROR
WCBM—Hmel Chatcau letlmore,
WCBQ—Ist Baptist Church Nashville, Tenn..

WCBR—C. H Mclsstcr (Portable), Provi-
dence, R. L ...l
WCBU—ArnoId Wireless Co., Arnold, Pa
WCBY~—Fcrks Electrical Shop, Buck  Hill
Falls, Pa. ......coccoviiiiinnnioiin.,
WCBZ—Neutrowound Radio Mifg. Co.
Heights, Il
WCC0~\LVashburn Crosby Co.
linn, ...l
WCEE—C. E. Erbst:m. Elgl
WCK—Stix Baer & Fuller Co., St
WCLO—C. W. Whitmore, Camp
WCLS—H. M.
WCM—Texas

Louis, Mo. 273
Lake, W 23
Church, Johet O........

Market Department,
)3 EE 500000005008 6 aBARA0EEEEE0
WCSH—Henry P. Rines, Portland, Me.
WCS0—Wittenberg College, Sprmgﬁeld
WCTS—C, T. Sherer Co., Worcester, Mass..
WCUW-—Clark Umvers:ty, Worcester. Mass..
WCX_Detroit Free Press, Detroit, Mich..... . 517
WDND—Dcd’s Auto Accessories, Inc., 160.
164 8th Ave., N. Nashvx]le, Tenn
WDZ—S. L. Bush, Tuscola, Il. ......
WDAE—Tampa Dmly News. Tampa, Fla
WDAF—Kansas City Star, Kansas City, Mo.
WDAG—]. L. Martin, Amanllo, Tex..
WDAY—Radio Eqmpment Corp., Fargo. D.
WDBC--Kirk, Johnson & Co., Lancaster "Pa. 258
WDBE—Gilham-Schoen Elec. Co., Atlanta, Ga. 278
WDBF—R. G. Phillips, Youngstown 222

WDBJ—Rmhardson Wayland Elec. Co., Roan
bA/E So0esa00anasABARSaadoREESaaaE0n 29
WDBK— M "F. Broz, Furn., Cleveland, O 27

WDBL—D‘;nartmcm of Markcts Stevens Pom’t
WDBO—Roliins Coflee, W
WDBQ—Morton

Winter Park, Fla
Radio Supply Co.

Station Qwner and Location
WEBL—Radio Corp, of Ama. (Portable)...... 226
WEBM—Radio Corp. of Ama., Portable Mo-
bile Btation .......iieiiiiiiiiianns
WEBP—E. B, Peddicord, New Orleans, La.
WEBQ—Tate Radio Co., Harnuburg. 1
WEBR—H. H. Howell, Buffalo,
WEBT—Dayton High School f)ayton, Ohi
WEBW-—Belat College, Belmt Wisc.eeeenenens
WEBZ—Savannah Radio Corp., Savannah, Ga. 263
WEEI—Mlson hl:c:nc I]lumma!mg Co., Bos-

Mas 476
WEHS—Robert E Hughes, Evanston, Il . 203
WEMC—Emm. Missionary College, Berrien

Springs, Mich. ........... seereesasies 286
WENR—AIl-Amer. Radio Corp., Chicago, 1ll.. 266

WEW-—St. Lowms University, St. Louis, Mo...

Dallas, Texas

WFAA—Dallag News & Journal, D
WFAM—The Times, St. Cloud, Minn.
WFAV—University of Nebr., Lincoln, .
WFBB—Eureka College, Eureka, IlL.......... 24
WFBC—Ist Baptist Church, Knoxville, Tenn. 250
WFBE—). V. De Walle, Seymour, Ind.. . 2
WFBG—W. F. Gable Co., Altoona, Pa.
WFBH—goni{ourse Radio Corp.,

WFB x—Gﬁivin‘
WFBJ—St
Mi

AT s omemoisioms i agsemsmeisines . 236
WFBL~O1|ondaga Hotel, Syracus¢, N. Y 252
WFBM—Merchants nghtmg Co., Indianapolis, b

Ind.
WFBQ~Wynne Radio Co., Raleigh, N. C 252
WFBR—Maryland National Guard, Balnmore, -
) (1 5600000000660 SONBEEH0A0AAAABARAA00
WFBY—Signal Corps, Ft. Ben Harrison, Ind.. 258
WFBZ—Knox College, Galesburg, Ill........... 254

WFI— Str;wbr:dgc & Clothier, Philadelphia, -

WFBK—Francis K. Bridgman, Chicago, Ill
WGAL-Lancaster Elec. Supply C

ter, Pa, ...
WGAQ—W. G. Patt
WGAZ—The Tribune, South Bend,
WGBA-——Joncs Elec & Radio Co.,

n, Freeport,
WGBC—lst Bapusvt Church Mcmp}us, en
WGBF—Thc Finke Furniture Co., Evansv:lle.

.................................... 236
WGBG—-Brcnenbach‘s Radio Shop, Thrifton, -
WGBI—Frank S Megargee, Scranton. Pa... 340
WGBK—L. W, Campbell, Johnstown, Pa.. 248
WGBL—E]yna Radio Assn. 227

Elyria, Ohio.
WGBM-—T. N. Saaty, Provndcnce, R. I
WGBN—Hub Radio Shop, La Salle, IlL.
WGBO—Dr. Roses Artlan, San Juan, P. R...
WGBQ—Stout Institute, Menmnomc, Wig... 234
WGBU—Ilorida Cities Finance Co., Fulford
By-the-Sea, Fla.
WGBR— Marshﬁeld Broadcastmg Association,
Marshfield, Wis
WGBS—Gimbel Brothers
WGBT—Furman Umversnty Greenvﬂle S . 23
WGBW—Hub Radio Shop. Spring Valley I11. 256

WGBX—UTriversity of Maine. Orono, Maine.. 252
Leaves

WCES—0ak

Broadcasting Stauon,

N.
WGNP«Georgc H. Phe]ps Inc., Detroit, Mich. 270
WGCP—Grand Central Palace, N. Y. ('ny 273
WCHP- G H. Phelps, Inc., Detroit, M:ch...??()
WGR——Fev[cra] Telephone M!g. C Buffalo,
WGST*Ga School of Tech., Atlant 27
WGY —General Elec. Co., Qchenectady, N. Y.. 380
WHA—fUnnersnv of isconsin, Madxson

wWDZ—7J. L. Bush Tuecola, 1. .
WEAA-F, D. Fal'am Flint, Mich.. .. 234
WEAF—A T Co, New York N. Y.... 492
WEAH—Wmhlta Board of Tradc, W|ch|ta
ANS. .
WEAI—Cornell University, Ithaca, N, Y

Vermil-

WEAJ—Umvcrsn% of South Dakota

Bl 0 e e R RO AR Aaa Eo 278

WEAM— fli}(’:{ouglh ?f North Plainfield, N. Plain-
............................. 261
WEAN—Shepard Co.. Providence, R, L...... 270

WEAO—Ohio State Umvers:ty, Columb s, 0. 294
WEAR—goodycar T. and R. Co., C]evueland

WEAU—Davidson Bros. Co.

WEAY—Iris Theatre
WEBA—;heJEI(ctnc Shop, Highland Park
WEBC—W. C._ Bridges, Superior,
WEBD-Elec. Equmﬁwnt &pS
derson, Ind. ... .. "
WEBE _Roy W, Waller, Cambri
WERH_Edgewater Beach Hotel,
WEBJ—Third Avenue R. R. Co.,

N.
WEBK—Grand  Ra
Rapids, Mich.

Sioux City, .
Houston, Texas.. ...... 270

Chlcago i 370
New York,

Ky
WHAT—Dr. G. W. Young. neapolis, Minn. 263
WHAV—\‘VHmmmon Ele. Sp:c Co., W|Im|ng-
ton, Del. ... ......0. . 266

N.
WHB-—Sweeney School Co., Kansas City, Mo 366
WHBA—Shaffer Music House Oil City. Pa... 250
WHBB-—Hebal's Stare, Stevens Point, Wis... 240
WHRC—Rev. E P. Graham Canton. Ohio.... 254
WHBD—Charles W. Howard. Bellefontaine,

hio o

nd. e ]
WHBJ—Laver Auto Ft. Wayne, Ind.... 234
WHRK—Franklin St. Garag'e Ellsworth, Me.. 231
WHBL—J. H. Slusser, Lotlansport
WHBM-"C. L. Carroll (Portable)

nL. 23
WHBN—Ist Ave. Methodist Church, St. Pet-

ershurg, Fla,
WHBO—Y, M. C. A., Providence, R. I.. 5
WHBP—Johnstown Auto Co.. Johnstown Pa.. 25
WHBQ—;( John's M. E. Church M'emphls
WHBR chennﬁc E. & M. Co., Cincinnati, O.. 216
WHRS__F. W. Loche, Mechamcqhurg, Ohio.. 208
WHRU-- L. Bing’s Sons. Anderson, Ind.. 219
WHBW-D. R. Kienzle, Philadelphia, Pa.... 216

Owner and Location Meters
Norbert’s Coll., West DeP:rc, 25

Wis, seessensesssnscesssnsescsnssancsse
WHDI—Wm Hood Dunwoody Ind. Inst., ., Min-

neapolis, Miun, .......oovviininn.n
WHEC—tHcksvn Elec, Co., Roch:lt:r, N.'Y.. 258
WHK—Radiovox Company, Cleveland Uhlo .73
WHN—George Schubel, New York, N. .. 361
WHO—Bankers Lile Co., Dea Moines, la
WHT—Radiophone (.orp, Deerfield, 1.
WIAD---H. K. Miller, Philadelphia, Pa.
WIAS—Home Elc, Co., Burhng:on, lowa

Station
WHBY—St,

WIBA—Capital Times, Madtson, Wis.
WIBC—L. M. Tato Post, F. w
Potersburg, Fla. ................

WIBH—Elte Kadio, New Bedford, Mass,
WIBI—Fredk. B, Zittell, Flushing, N. Y.
wWIBJ—C, L. C'arrell thcnxo (purtable
WIBK—Univ. of Toledo, 1oledo, U..
WIBO—Nelson Bros., Lhncago, 11,
WIBN— Ehte io Stores, New Bedlord
Mans. seisvssecsseveassvsssesiss e
WlBM—Bllly Mam: Chicago, ..
WIBP—First Presbytcnan (,hurch M:
Miss. ... i
WIBO—F. M. Sch
WIBR—Thurman A. megu Wclrton . 246
WIBS—N. J. National Guard, Ellzabcth N. J. 203
WIBT—Orlando E. Miller Portable btauon
Ni: Y sosmscasesssivisacagesasimigs
WIBU—The Electric Farm, Paynette, Wis... 222
WIBW—Dr. L. L. Dill, Logansport, Ind..... 220
WIBX—Grid-Leak, lnc, Utica Y.
WIBZ—Powell Electric Co., l\fomgomer
WIL—Benson Radio Co., St. Louis, Mo..... 273
WIP—Gimbel Brothers, Philadelphia, Pa....... 508
WJAD—Jackson’s Radio Elec. Co., Waco, Tex. 353
WJAG—Norfolk Daily News, Norfolk ebr.. 20
WJIAK—Rev, C. L. White Greentown, Ind.... 254
WJAM—D. M. Perham, Cedar Rapids, Ia.....
WJAR—The OQutlet Co, Providence, R, |
WJAS—Pittsburgh Radio Supply House, Pitts-
burgh, Pa. ..icevivennriciiiiionnniies
WJIAZ—-Zenith Radio Corp Chicago, I
WJIBA—D. H. Lentz, Jr, Jollet
WJIBB—L. W. McClung, §t.

WJIBI—H. M. Couch, ohet, I
WJBC—Hummcr Furniture Co
La Salle, 1l
WJBD—AshIand Broadcasting Cornmlttee Ash-
land, Wis. ...l 233
WJBI—R. S. Johnson, Red Bank, N. J.. 219
Grauvﬂle, O..... 217

WJID—Dennison Universit
WJIJID—Loyal Order of h
L) B 8556050000 600000a0 PHORABOA0BaE0aan 303
WJY—Radio Corp. of Ama., New York, N. Y. 405
WJZ—Radio Corp. oi Ama., New York, N, Y. 455
WKAA—H. F. Paar, Cedar Rapids. lowa.... 278
WKAF—WKAF Broadcasting Co. Mllwaukee

Wis, 5
WKAP-D.. W Flint . 234

loose, Mooscheart,

n,
341
WKAR——Mlch Agru:ultura College, Lansing.. 285
WKAV--Laconia Kadio Ciub, Laconia, N. H.. 210
WKBE_K, & B, Electnic Co., Webster, Mass. 231
WKBG—C. L. Carrell, (Portable) Chlcago HI. 216
WKRC—Kadel Radio Corp., Cincinnati, O... 3%
WKY—WKY Radio Shop, Oklahoma
Okla. ... .iiiiiiiiiiiiiineii.s 275
WLAL—1st Presbyterian Church, Tulsa, Okla. 250
WLAP—W Jordan, Louisville. Ky......... Zs
WLAX—Greencastle Broad. Sta.,
Greencastle, 231

Commun.
Ind.

WLB—Unijversity of Minneapol
olts, Minn. .............. Ll
WLBL -Wisconsin Department of Markets.
Stevens Point, Wis............... . 278
WLIT—Lit Brothers, Philadelphia, Pa....... 395
WLS5—Secars Roebuck Co., Chxcago m....... 345

WLTS—La]nc Technical ngh School, Chicago, =
..................................... 2
WLW_Crosley Radio Corp., Cincinnati, O.... 422
WLWL—Missionary Socmty of St. Paul the
Apostle, N. Y. City.................... 28
WMAC_C. B. Meredith, Cazenovia, N. Y... 275
WMAF—Round Hills Radio Corp., Dartmuuth
Mass. 441
WMAK-—Norton Laboratory, Lockport, N. Y. 266
WMAN—Ist Baptist Church, Columhus. Ohio 778
WMAQ—Chicago Daily News Chicago, 1.
WMAY—Kings Highway Presbyterian Church

St. Louis, Mo, ..cuooiviiviinaiinnnn., 248
WMAZ_Mercer University, Macon, Ga . 261
WMBB—Trianon Ball Room, Chicago, Iil.. . 250
WMBF—Fleetwood Hotel, Miami Beach, Fla.
WMC—The Commercial Appeal, Memphls,

Tenn. oot 500
WMCA—~Hotel McAlpin, N. Y. C. !
WNAB-—Shepard Stores, Boston, Ma . 250
WNAC--Shepard Stores, Boston, Mass.. 280

WNAD—University of Okla. Norman, Okla.. 254
WNAlrg\)mbaha Central H:gh School, Omaha.
WNAP_—VWittenberg College, Springfield, O..
WNAR—1st Christian Church, Butler, Mo.. 231
WNAT—Lenning Bros. Co., Ph\hdelphla Pa.. 250
WNAX--D akota Radio App Co., Yankton,
WNJ— Radlo Shop Newark, N. J
WNOX—?eoplcs Tel. & Tel. Co., Knoxwlle.
WNYC—Municipal Station, Ncw York, "NV 5%
WOAC—Page Organ Co., Lima, Ohio.......... 261
WOAI—South East Equxpmcnt Co., San An-
tonio, Texas B
WOAN—Vaughan Con.
burg, Tenn.
WOAW—Woodmen of

Nel
WOAX—F.
WOC—Palmér School of Chiro, Davennoﬂ
WODA—Odea Radio, Paterson, N. J..........
WEBZ—Savannah Radio Corp., Savannah, Ga.

(Concluded on page 26)

23

............. 395

of Music,
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Radio University

A

its Readers by its staff of Experts. Addres;
Letters to The Radio University, )
WORLD, 145 West 45th St., New York City.

QUESTION and Answer De'partmenz. 1

conducted by RADIO WORLD for

s L

-'m

RADIQ ‘

Grd o @ Ié &—

£3

FIG. 205, showing the electrical wiring diagram of a sensitive 6-tub - Super-Heterodyne.

WILL YOU please give me a diagram of a
selective  6-tube super-heterodyne?—R. T. Bot-
tomely, Jersey City, N. J. .

Fig. 205 shows the electrical diagram of the re-
ceiver. The first tuning unit, comprising the
primary winding L1, the secondary L2 and the
tickler L3, may be any 3-circuit tuner on the
market which tunes with a .0005 mfd. condenser.
The primary and the secondary is wound on a
3"’ bakeljte tubing with No. 22 DSC wire, using
10 turns on_the primary and 43 turns on the
secondary. The tickler iy wound on a 2" tubing
using about 40 turns of fine gauge wire, say No.
36 DCC. C2 and C4 are a double condenser, each
section having a capacity of .0005 mfd. L3, IA is
wound as per; use a wooden spool 1’ in diameter
and 1" long., The primary was wound next to
the core and has 20 turns of No. 36 DCC wire.
The sccondary contained 33 turns of the same
sized wire, L6 is wound on a 3" tubing with 43
turns of No. 24 DSC wire. L5 contains 35 turns
of the same size wiring on the same piece of
tubing. L7 is wound on a tubing 1%’ in diameter,
and contains 50 turns of No. 36 DCC wire. T1 and
T2 are made fhus: They are wound on spool 2"
in diameter and 1’ long. The primary of TI and
T2 respectively contains 180 turns of No, 36 DCC
wire. The secondary of T! and T2 respectively
contains 760 turns of the same wire. The wind-
ings are separated by two layers of heavy wrap-
ping paper. The primary is next to the core. C9
is a .00025 mfd. grid condenser. The grid leak
should be variable. R1 has a resistance of 100,000
ohms. C8 is a midget condenser.

P

IS THE Blue Bird Reflex as described by Capt.
Peter V. O'Rourke in the February 7 issue of
RADIO WORLD selective and a good DX re-
ceiver? (2) Will this set deliver enough power
to operate a loud speaker? (3) Please describe
the winding of the coils.—Joseph L. Munzer, 4313
Lancaster Ave., West Philadelphia, Pa.

(1) Yes. (2) Yes. (3) L1 the primary of the
antenna coil has 10 turns, wound on a 3% tubing,
with No. 22 DCC wire. L2 the secondary of the
antenna coil is wound on the same tubing, with
the same wire and contains 45 turns. L3 the
tickler, is wound on a 234"’ tubing with No. 22
DCC wire and contains 36 turns. L4 the plate
coil, contains 45 turns, wound on a 315"’ tubing,
with No. 22 DCC wire.- 3

IS IT possible to use the Bremer Tully Air
Core RFT and 3-circuit tuner in the Diamond?
The secondaries of both coils are shunted by a
00025 mid. condenser. (2) Where can I obtain
data for the making of a loop to use with the
Diamond ?—H. Mortimer, Outlook, Saskatchewan,
Canada.

(1) Yes. (2) Svch an article will appear soon
in RADIO WORLD.

...

I HAVE on hand one of the latest Uncle Sam
3-circuit tuners. Can I use this in building the
Diamond of the Air?—L. F. Goss, 4 West Cottage
St.. Roxbury, Mass.

Yes.

...

IN THE Sept. 5§ issue of RADIO WORLD, Fig.
197, a “Super” hookup is shown. Will you please
advise if any previous number had full informa-
tion regarding this hookup? (2) Is just one coil
used for the oscillator. (3) Are both A and B
coils wound on the same form? (4) Is the tap
in the center, (5) Is there any space between A
and B? (6) What is the capacity of the balancing
condenser? (7) What is the proper capacity of

the grid leaks and condensers?—E. H. Orr, 1430
K. St.. N. W., Wash., D, C.
(1) The April 18 and issues of RADIO

WORLD give complete data on this hookup. (2)

Yes. (3) Yes. (4) The tap is taken off at the
2rd turn.  (5) Yes, %”. (6) It is a midget con-
denser. (7) They are of a standard value, the

tondenser having a capacity of .00025 mid. and the
grid leak having a risis'tance of 2 megohms
-

WILL YOU kindly tell me the capacity of all
the fixed condensers that are used in the Hand-
some Portable Set, which was published in the
July 4 issue of RADIO WORLD, (2) Where
can I obtain a Quartzite form?—Andrew Wong,
P. O. Box 402, Sonoma, Cal.

(1) C3, C5 and C6 are all .001 mid. fixed con-
densers. Cd4 is a .00025 mfd. grid condenser. (2)
Write to the Bruno Radio Corp., 222 Fulton St,
N. Y. City.

...

IN REGARDS to Hayden's Easy Tuning I-
Tube set, described in the Aug. 29 issue of RADIO
WORLD, what changes should be made so that
a UV200 tube may be employed.—F. D. Earn-
hardt, 2104 Chaffin "St., Richmond, Va.

The socket will have to be changed to the
standard type. Place the grid return to the
negative side instead of the positive side. A
storage batt_erg' with an output of 6 volts should
be used to light the filament of the tube.

P

I WOULD like very much to have a picture

diagram of how 2 basketweave form could be

made; also coil winding directions. (2) How
many turns should. be placed upon a form of
this type, when using this coil as RFT in the

Diamongl?—Y, Parson, Tenton, Col.

1) Flg: 206 shows the template for a basket
weave coil form. There are fifteen dowel sticks,
each dowel being 5” long and %’ in diameter.
These are placed in a form, which is circular. The
diameter of this circle is 3. e sticks are held
in place by 34" drilled holes, into which these
sticks fit. The base is wood, 6x6”". (2) When used
as an RFT, and the secondary tuned by a .0005
mfd. variable condenser the turns are 0 wound
for the primary and 45 for the secondary. The
wire used is No. 22 DCC. Note that the over
;wo, ur]:gier .twa;’ n‘xiethod of \vi}:)ding is used. The
cavy line is the first turn, the long dashed Ii
the second, the dotted the third, eu:.g fine

FIG. 207, showing the electrical diagram
of the two 1-tube regenerative circuits.

I HAVE two RF coils, constructed as follows:
primary, 12 turns; secondary, 60 turns; wire used,
No. 22 DCC on a 2’ tubing. (1) Could they be
used with a 0005 mfd. variable condenser? ()

How should I make the tickler?—Victor Brouil- if

lette, 63 Orleans St., Lowell, Mass.

(1) No, Increase the number of turns on the .l'

primary to 16 and the number of turns on the
secondary to 64.
36 turns on a 14’/ form.

R

I AM contemplating building the Powertone,
described by Herman Bernard in the Aug. 2,
Sept. 5 and 12th issues. I have two 2l-plate
condensers (.0005 mfd. capacity). (1) Could I
join the rotor shafts together, leaving the sta-
tionary plates, insulated from each other. )
Will the coils L1, L2, L3, L4, be O.K., if they
are wound on bakelite tubing?

(1) If you are one who handles tools easily, you
can go ahead. Otherwise place these two con-
densers across the secondaries of both RFT,
thereby making the receiver a 2-control, instead
of a l-control. (2) Yes.

P

WOULD YOU please publish the circuit diagram
of two standard 1-tube regenerative hookups.—
George Fashen, Plattenville, N. Y.

Fig. 207 shows the electrical diagrams of the 1-
tubers. In the top diagram, L1L2L3 is a standard
3-circuit tuner. The constants are: L1, the
rimary, is wound on a 47 diameter tubing, 4"
igh, and contains 8 turns of No. 22 DCC wire.
L2, the secondary, is wound right next to LI and
contains 36 turns of the same wire. L3, the
tickler, is wound on a 214" form, 'and contains
31 turns of No. 22 DCC wire. Cl is a .0005 mfd.
variable condenser. C2 is a .00025 mfd. grid con:

denser. R2 is a 2 megohm grid leak. Rl is a
6-ohm rheostat. The tube used is a UV20IA,
WDII or 12

Ir the bottom diagram L1L2L3 have the same
constants as the above L1L2L3. The same applits
to all the other constants, viz., Cl is the same as
the above CI (.0005 mfd. variable condenser), etc.
C3 is also a .0005 mfd. variable condenser.

C4 is a .00i mfd. fixed condenser.

. o

WQULD you please tell me whether it is best
to wind the antenna coil for the Diamond a9 2
single winding. taking off a tap, or a$§ two separ:
ate windings? If two windings afe employed
should there be a space between the secondary
and the primary? How wide should the space
be? (2) In winding the tickler, should the sec- e

¥

(2) The tickler should contain '[

!
|
i
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FIG. 206, a basketweave form template.

dary or the primary be right next to the rotor
Will you please give me the wiring diagram

the Browing-Drake receiver?—Geo, Wilson,
wgona, la. o
1) Two separate windings are made. There

«uld be a 34 space between the primary and the
-ondary. (2) The seccndary winding should
next to tickler coil (rotor).” (3) See the Sept.
issue of RADIO \WORLD, page 9.

s e
WOULD like to build the 1-Tube DX set
«cribed in the May 23 issue of RADIO WORLD
Percy Warren. 1 have two condensers of

25 mifd. How many turns and what size
re you would advise to go with these con-
1sers?—Walter Lorenz, 1454 Lexington Ave.,
Y. City.

The antenna coil consists of 15 turns of No. 22
'C wire wound on a tubing 3” in diameter
d 6 high. The grid coil consists of 70 turns

¢« the same wire and wound on the same tubing.

‘.e plate consists of 55 turns of the same wire
the same tubing. The antenna winding is
ced in between the grid and plate winding.
ere is a 4’’ separation between these points.

PRI
HAVE the same trouble that many fans have

d that is, I do not receive the Jow wavelengths.

Roy C. Bagley, 34 Whiting Street, Roxbury,

-ags.
nsert a 0005 mfd. variable condenser in series
h the antenna or place a coil in parallel with
s antenna coil. This coil should have the same
smber of turns as the antenna coil e.g., antenna
imary) 10 turns, additional coil 10 turns.

> o

IPLEASE GIVE the electrical diagram of the
‘.Iu‘smg system of modulation.—T. Loose, Kastas,

ab.
fig. 208 shows the electrical wiring diagram
the Heising system of modulation.

he C battery supplies the microphone current.

the same time the grid is kept at a negative
cential. About 20 volts C battery are used for
r watt tube and about 50 volts are used for the
watt tube. As to the choke coil used. There
i 3,000 turns of No. 28 enameled wire used for
> 5 watt tube. For the 50 watt tube, use 24
fameled wire but the same number of turns. The

To Oscillator Tube

-
. Ed
M|crophone,
' é
[}
=
o
=
(&)

-~

width of the air gap ranges from 1/32" to 3/32:'.
The core dimensions for the 5 watt tube are 2x1".
For the 50 watt tube the dimensions are 3%x1%"".
The core is composed of No. 26 silicon steel
Jaminations. The medulation transformer is com-
posed as per: The primary contains 230 turns
and the secondary contains 24,000 turns. This
is for the 5 watt tube. \When winding the prim-
ary use No. 24 enameied wire, and when winding
the secondary use No. 40 enameled wire. The
core used is No. 30 silicon steel. The width of
the horizontal core is 3. There is a 34" separa-
tion between inner iaminations. R2 is a 10,000
ohm resistance.
PR

WOULD YOU kindly tell me if the Diamond
could be made from the following parts: Two
.001 mfd. variable condensers, one 400-ohm poten-
tiometer, five UV199 sockets, five U\'199 tubes,
three 30-ohm rheostats, two Atwater-Kent AFTS,
two RFTS (iron core), one three circuit tuner,
3% inch stator. The set is to be used three hun-
dred miles from the nearest station.—E. J.
Marshall, 189 Pinewood Ave., Toronto, Ontario,
Canada.

The two iron core RFT will be of no use. The
3-circuit tuner will have to be of a special con-
struction. The primary (wound on a 3%’ dia-
meter tubing 4’ high, with No. 22 DCC wire) is
wound with 6 turns. The secondary which is
wound right next to the primary contains 30
turns, using the same type of wire. The tickler
is wound on a 215" diameter tubing, 2%° high
and contains 25 turns of the same wire as used
on the primary and the secondary. The primary
and the secondary windings of the RFT are of
the same number of turns as that of the P and
S of the 3-circuit tuner. All the other parts can
be used.

. s

IS THE Powertone set very selective?—F.
Yuidrock, 421 4th Ave., Doftonm, Ky.

Yes.

e e

I HAVE a Gen-Win Lo-Loss 3-Circuit tuner
and would like to know if I could use it in the
Diamond. (3) How many turns should the
primary and secondary of the RFT have to match
this tuner? The secondaries of both are to be
tuned by a double condenser of .0005 mfd. capac-
ity in each section. (3) What is the smallest size
panel that the Diamond could be built upon?—
J. William Coburn, 1825 North Park Ave., Phila-
delphia. Pa.

(1) Yes. (2) The primary should contain 8
turns of No. 22 DCC wire. wound on a 315"
tubing. The secondary should contain 41 turns of
the same wire on the same tubing. ve 47
space between the primary and the secondary
windings. (3) A 7x18'* panel is the gmallest size
that the parts for the Diamond can be placed,

1]
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FIG. 208, showing the electrical diagram of the Heising system of Modulation.

without jaming parts and thereby decreasing the
efficiency of the receiver due to inter-magnetic
field losses.

. e 0w

WILL TWO antennas running parallel to each
other and about 150 ft. apart (each antenna con-
nected to an 8-tube superheterodyne) have any
effect upen each other as regards strength of
signal received? (1) Will the diminution of signal
be in evidence only when both rececivers are
tuned to the same station? (2) While extremely
inconvenient to run anterna at right angles would
same be absolutely necestary when the separation
is 150 {t,? (@3 hat effect would a Kane an-
tenna have when used with one receiver? (4)
Will Kane antenna with counterpoise cut volume
or increase selectivity, more DX? (5) Will the an-
tenna when run parallel to a 110-volt lighting sec-
ondaries be affected by same at a distance of 40
ft.?—J. Shortt, Box 411, Cumberland, British
Columbia, Canada.

(1) Yes. (2) Yes. (3) Not absolutely necessary;
the diminution of signal is very small. (4) The
signals will be slightly louder. 5) The volume,
selectivity, and distance will be increased. (6)
Yes, to a great extent.

e

CAN 9% volts B battery be used successfully
on the plates of the amplifier tubes in the Dia-
mond? (2) Is the Diamond or Powertone hard on
the B batteries?—Elmer Norris, 28 Wolfe St.,
Athens, O.

(1) Yes, (2) No, very, ez:onomical.

I CONSTRUCTED Herman Bernard’s Super-
dyne from the Dec. 27 issue of RADIO WORLD.
I don’t get enough volume to operate the loud
speaker. I cannot hear at all on the first jack.
I switched the tubes around but to no avail
My aerial is seventy-five feet lomg including
lead-in. I use the UV201A tubes throughout. (2)
Are they alright? I use 90 volts of B battery.—
Robert Jones, 611 West 9th St., Los Angeles, Cal.

(1) Reverse L3 (tickler coil) add more turns to
this coil. Try placing a .00I mfd. fixed condenser
across the primary of the first audio-frequency
transformer. Reverse the .leads of the variable
condenser shunted across the plate coil. Reverse
your A battery leads. See if the terminals of the
first jack are making contact where contact
should be made. Run the grid leak from the
grid post to the F plus post. Reverse the sec-
ondary L2 of the coil..(;‘) UV201A tubes are O.K.

L

PLEASE GIVE the electrical diagram of the
diamond as a 2-control, using 2 steps of trans-
former coupled audio-frequency amplification.—
L. Timmons, Sioux City, Utah.

Fig. 209 gives a wiring diagram of the Diamond
as a 2-control. L1, L2, are a 3-circuit coil and
the constants for such a coil in the reply to
Mr. Fashen in these columns. The primary and
the secondary of the RFT are the same as the
primary and the secondary of the 3-circuit tuner,
C1 is a double condenser, each portion having a
maximum capacity of .0005 mfd. UV201A tubes
are to be used throughout the set. R1 and R2
are both 10-ohm rheostats. J! and J2 are both
double circuit jacks. while J3 is a single circuit
jack. Both audio-frequency transformers are of
the low ratio type.

.

IS THE Foote Coast Coil a good one? (2)
Can it be used in the Diamond of the Air with
due success?—Walter Ott, 1810 East 32nd St.,
Cleveland, O.

(1) Yes. (2) Yes.

.

1 JUST built the 2-tube reflex described in the
August 15 issue of RADIO WORLD. When I
turn first condenser dial and set the tickler at
about 0 on the dial, it just crackles. If I strike
my finger on the tickler dial, it just sounds like a
bell. The tubes whistle when the rheostat is
turned 34 on.—Frank Ehersole, 232 West Baptist
Ave., York. Pa.

Reverse the secondary of AFTI.
crystal detector leads.
in the tickler coil.
negtions are tight.
cuit.

Reverse the
There is an open circuit
See that the B battery con-
Test AFT1 for an open cir-
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THE KEY TO THE AIR

Abbrevations: EST, Eastern Standard Time;
CST, Central Standard Time; MST, Mountain
Standard Time; PST, Pacific Standard Time;

How to tune in a desired distant station at just
the right time—Choose your station from the
list published berewith. See what time division
the staton s under (EST, CST, etc.); then con-
sult the table below, Add to or subtract, as di-
rected from the time as given on the PROGRAM,
The result will be the same BY YOUR CLOCK
that you should tune In, unless daylight saving
time Intervenes, as explained helow.—The table:

If you And want a

are in station in Subtract Add
EST CST 1hr.

EST MST vass 2 hrs.
EST PST S hra.
CST EST 1hr, -4
CST MST - 1hr,

CST PST gt 2 hrs.
MST EST 2 hrs, e
MST CST 1hr. L.
MST PST i 1hbr.

PST EST 3 hra. skl
PST CST 2hrs.

PST DST 1hr.

FRIDAY, OCTOBER 2

WAAM, Ncwark N. J., 263 (EST)—11 AM to 12;
7 PM’ to 10:30,

WAHG, Rlchmond Hill, N, Y., 316 (EST)-12:30 to
1:05 PM 7:30 to 11:05 PM.

WAMD, ancapohs Minn,, 243.8 (C:T)~12 to 1
PM; o 12

WBBM. Chicago, TIl, 226 (CST)—8 to 10 PAL.

WBBR, New York Clty, 272.6 (EST)—8 PM to 10.

WBOQ, Richmond Hill, N. Y. 23 (EST)—7:30
PM to 11:30.

WBZ, Spn.ngﬁcdl Mass., 333.1 (EST)—6 PM to 11.

WCCO, St. Paul and inneapolis, Minn., 416.4
(CST)—9:30 AM to 12 M; 1:30 to 4; 5:30 to 10.
WCAE, Pittsburgh, Pa, 461.3 (EST)—12:30 to
130PM 4:30 to 5:30; 6:30 to 11,

WDAF, Kansas City, Mo., 365.6 (CST)—3:30 to
7PM S to 10; 11:45 to 1 AM,

WEAF, New York City, 492 (EST)—6:45 AM to
745 11 to 12; 4PM(05 6 to 12,

i‘Paeveland 0, ¥0 (ESD—iL:0 AM to
1’10 M; 3:30 to 4:1 to 11.

WEAOQ, Ohio  State Umvexs:ty, 2939 (EST)—8
PM to 10.

WEEI, Boston, Mass., 476 (EST)—6:45 AM to
7:45; 2 PM to 3:15; 5:30 to 10.

WEMC, Berrien Springs, Mich., 286 (CST)—9 PM
to 11.

WFAA, Dallas, Texas, 4759 (CST)—10:30 AM to
11:30; IZJOPM!OIZJO!OG 6:45 to 7; 8:30
to 9:30,

WFBH, New York City, 2726 (EST)—2 PM to 6.

WGBS, New York City, 316 (EST)—10 AM to
11; 130PMk14 6 t07:

WGCP New York City, 252" (EST)—2:30 PM to
5:15; 8 to 11.

WG ES Chlcago, I, 250 (CSTY)—7 to 9 PM; 11
to 1 AM

WGN, Chlcago, Ill 376 (CST)—9:31 AM to 3:30
PM; 5:30 to 1 :30.

WGR Buffalo, N Y., 319 (EST)—12 M to 12:45
;7:30 to 11,

WGY Schenectady, N. Y., 379.5 (EST)—1 PM to
2; 5:30 to 10:30.

WHAD Milwaukee, Wis., 275 (CST)—H AM to
12:15 PM; 4 to 5; 6 to 7:30; 8:30 to 10.

WHAS, Luulsvnlle Ky, 399.8 (CST)—4 PM to 5;
7:30 to 9.

WHN, New York City, 360 (EST)—IZ 30 PM to
1; 215(05 7 to 11; 12 to 12:30 A
HO Des ancs, Iowa 526 CST)—-7 PM to 9;
11 1012 12:30 to 1:30; 430t0530 6:30 to 9:30

WHT, Chlcago, I, 400 (CST)—11 AM to 2 PM;
7!0830 8:45 101005 10:30 to 1 AM,

WIP, Phlladelphla, Pa. 508.2 (EST)—6:45 AM to
7:15; 10 to 11; 1 PM to 2; 3 to 5; 6 to 7.

WJY New York City, 405 (EST)—7: 30 PM to

W_]'Z ‘New York City, 455 (ES’I’)—]O AM to 11
1 PM to 2; 4 to 6; 7 t :3
WLIT, Phlladelphxa Pa, 395 (EST)—]ZUZ PM
t01230 2 to 3; 4:30 to 6; 7:30 to 1 AM.
WLW, Cncmnatl 0., a22.3 (EST)—]O 45 AM to
12: 15, 1:30 to 2:30.
WMCA, New York Cl.ty, 341 (EST)—11 AM to
12 M; 6:30 PM to
WNYC, New York Clty, 526 (EST)—3:45 PM to
4:45; 6:20 to 11,
WOAW Omabha, Ncb 526 (CST)—12:30. PM to 1;
5:45 to 7:10; 9t
WOocC, Davenport, Io“a, 484 (CST)-—12:57 PM to
2; 3 to 3:30; 5:45 to 12.
OR Ne\vark N J., 405 (EST)—6 45 AM to
7:45: 230PMto4 6:15 to
WPAK, Fargo, N. D 283 (CST)—7 30 PM to 9.
WPG, Atlantic City, N. J., 299.8 (EST)—7 PM to
8 30, 10 to 12.
Chicago, NI, 448 (CST)—11 AM to 12 M;
3P1\{to4:710810t02AM
WRC, Washington, D. C, 49 (ESD—9 AM to
10; 12 PM to 1; 5 to
WREO Lansing, Mlchlgan, 2855 (EST)—10 PM
to 1
WRNY New York City, 258.5 (EST)—I1:59 to
2 PM’ 7:59 to 9:45.
WSB, Atlanta, Ga, 4283 (CST)—12 M to I PM;
27"t0330 5to 6: 8 to 9; 10:45 to 12.
WSBF, St. Lou:s Mo., 273 (CST)—]Z M to1l PM;
3to4 7:30 to 10; 12 PM to 1 AM

WWJ, Detrolt, Mlch 3527 (EST)—8 AM to 8:30;

g:sole(;) 1030 1:55 to 1:30; 3 to 4; 6 to 7;
to

KDKA, Pittsburgh, Pa., 309 (EST)—6 AM to 7;
9:45 to 12:20 PM; 1:30 to 3:20; 3:30

Kl;AE Sgtate Collcge of Wash. 3486 (PST)—7 30

to

KFDY, Brookings, S. D., 273 (MST)—8 PM to 9.

KFI, Los Angeles, Cal., 467 (PST)—5 PM to 10.

K;’ls(UX glggstmgs, Neb., 288.3 (CST)—12:30 PM to

to

KFNF Shenandoah, Towa, 266 (CST)—12:15 PM
to 1:15; 3 to 4; 6:30 to 10,

KFOA, Sca!llc, Wash 455 (PST)—12:30 PM to
1 :30; 4 to 5:15; 6 t
KGO, Oakland, Cal ZSIZ (PST)—11:10 AM 1o 1
PM 1:30 to 3

KGW Portland, Oregon, 491.5 (PST)—11:30 AM to
1:30 PM; 5 to

KHJ. Los’ Angeles Cal,, 4052 (PST)—7 AM to
7:15; 12 M to 3:30 PM; 5:30 to 11:30.

KJR, Seattle, Wash., 4844 (PST)—IO 30 AM to
11:30 AM; 1 PM 10630 8:30 to 11,

KNX, Hollywood Cal. 3% (PST)-I] 30 AM to
12:30 PM,le 4 to 5; 6:30 to 12

KOA, Denver, Col 3224 (MST)—]I 45 AM to
12:30 PM; 330 to 4: 15; 6 to 1

KOB, State College of New Mexlco 348.6 (MST)—
11: SSAM to 12:30 PM; 7:30 !0830 9:55 to 10:10.
KOIL, Council Bluffs, Iowa 278 (CST)—7 30 PM

to 8:45; 11 to 12 M,
KPO, San Francisco, Cal., (PST)—7 30 AM to
PM to 2; 4:30 to 1

81030t012M 1P 1.
SD, St. Louis, Mo 545.1 (CST)—4 to 5.
xTH’s Hot Springs, Ark, 5748 (CST) 1230 PM
to 1; 8:20 to 10,
KYW Chicago, Ill, 536 (CSTDS)—6:30 AM to
730 IOSSQQIPM 2:25 to 3:30; 6:02 to 7:20;
9 to 1:30 AM.
CNRA Moncton, Canada, 313 (EST)—8:30 PM to

0:30.
CNRE0 3Edm(mtun, Canada, 5169 (MST)—8:30 PM
ta 1

CNRS Saskatoon, Canada, 400 (MST)—2:30 PM
CNRT Toronto, Canada, 357 (EST)—6:30 PM to

SATURDAY, OCTOBER 3

WAAM, Newark, N. J.. 263 (EST)—7 PM to 11.

WAHG, Richmond Hill, N. Y, 316 (EST)—12:30
PM tolOS 12 to 2 AM.

WAMD, aneapohs Minn., 2438 (CST)—12 M
to 1 BM; 10 to 12.

BBM, Chu:ago, Ili.. 226 (CST)-—8 PM to 1 AM.

WBBR New York City, 2726 (EST)—8 PM to 9.

WBOQ, Richmond Hill, N. Y. 236 (EST)—3:30
PM to 6:30.

WBZ Sprmg;ﬁeld Mass., 333.1 (EST)—11 AM to

to 9.

WCAE Pittsburgh, Pa., 461.3 (EST)—]O 45 AM
tolZM 3 PM to 4; 630!07

WCBD, ZlOn, I, 344.6 (CST)—-8 PM to 10

WCCO. St. Paul and Minneapolis, Minn., 416.4

(CST)—9:30 AM to 12:30 PM; 2:30 to 5; 6 to 10.

\’VEAF New York City. 492 (EST)—6: 45 AM to
7:45; 4 PM to 5; 6 to 12.

WE}&:I Boston, Mass, 476 (EST)—6:45 AM to

M.
WEAR, Cleveland, 0., 3% (EST)—II 30 AM to
1210PM 3:30 to 4:10; 7 to
MC, Berrlcn Sprmgs, Mlch 286 (CST)—11
AM to 12:30 PM; 8:15 to 11.
WFAA, Dallas, Texas, 475.9 (CST)—]Z 30 PM to
1; 6 to 7; 8:30 to 9 9:30; 11 to 12:30 AM.
\VFBH, New York Cty 2726 (EST)—2 PM to
7:30; 11:30 to 12:30 A
GBS New York Cny 316 (EST)—10 AM to
11; 130PMt03 6 to 11,
GCSP New York C'ty, 252 (EST)—2:30 PM

chs' Chlcagu, Ill, 250 (CST)—7 PM to 9; 11
to 1
WGN, Chxcago 1., 370 (CST)-—9 31 AM to 2:30
PM: 3 to 5:57; 6 ¢
wm{o Schenectady. N Y, 3795 (EST)—7:30 PM
to 10.
WHAD. Milwaukee, Wis., 275 (CST)—11 AM tg
12:30 PM; 4 to 5; 6 to 7:30.
WHAR, Atlantlc Clty. N. J., 275 (EST)—2 PM

to 3; 7:30 to 9.
\V7H£s Louisville, Ky., 39.8 (CST)—4 PM to S;

9.
SHI;T Ne\v York City, 360 (EST)—2:15 PM to
J
WHO. Des anes. Towa, 526 (CST)—II AM to
12:30 PM; 4 to 5:30; 7:30 :3
WHT, Chlcago, 111, 400 (CST)—II AM to 2 PM
7t0830 10:30 tcll AM.
WIP Ph:ladclphxa Pa., 508:2 (EST)—7 AM to
8; 10:20 to 11; 1 PM 102 3 to 4: 6 to 11:30
VVSJYB, Nu(\)l York City, 405 (ES’I')—Z 30 PM to
to 10:3
WJZ, New Yurk City, 455 (EST)—9 AM to 12:30
PM; 2:30 to 4:
WKRC. Clncmnatl 0 326 (EST)—10 to 12 M.
WLWC, Cmcmnau 0 422.3 (EST)—9:30 AM to
12:30 PM: 7:30 to
WMAK. Lockgport, N Y 265.5 (EST)—10:25 AM
ta 12:30 PM
MCA ;Icw York City, 341 (EST)—3 to 5§ PM:

\VNYClNew York City, 5% (EST)—1 to 3 M;

Ofnaha. Neb 526 (CST)—10 AM to 1;
2:15 to 4;9 to 11,

WOcC, Davenport Towa, 484 (CST)—I12:57 PM to
2; 5:45 to 7:10: 9 to 12.

woo. Phlladelphxa, Pa., 508.2 (EST)—ll AM to
1 PM; 4:40 to 5; 10:55 to 11:

WOR, Newark, N. J., 405 (EST)—6 45 AM to
7:45; 2:30 PM to 4; 6:15 to 7:30; 8 to 11,

WQJ. Chicago, Ill., 448 (CST)—H AM to 12 M;
M to 4,7 to 8; 10 to 3
WPG A!Ianuc C'ty, N. J 2998 (CST)—7 PM

o 12.
\VRC5 Washmgton, D. C., 469 (EST)—1 PM to 2;
6:45 to 12.
WREO, Lansing, Mich,, 285.5 (EST)—10 PM to 12
WRNY, New York Gly, 258.5 (EST)—11:59 to
PM; 7:59 to 9:30; 12 M to 1 AM.
WSB, Atlanta, Ga., 42.3 (CST)—12 M to 1 PM;
3to4 5!06 1045!01
WW]J, Detroit, Mich., 352.7 (ES’I‘)—s AM to 8:30;
9:30 to 10; 1155!0130PM 3 to 4.
KDKA, Plttsburgh Pa,, 309 (EST)—10 AM to
1230PM 1:30 to 6:30; 8:45 to 10.
KFT, Los Angcles Cal., 467 (PST)—5 PM to 1.
KFKX, Hastings, Neb 288.3 (CST)—12:30 PM to
1:30; 9:30 to 12:3
KFNF, Shenandoah Towa, 268 (CST)—12:15 PM
to 1:15; 3 to 4; 6:30 to 10:30.
KFOA, Seattle, Wash., 455 (PST)—Silen
KGO, Oakland, Cal., 3612 (PST)—II AM to 12:30
PM 330(0545 730(
KGW, Portland, Oregon, 4915 (PST)—lI 30 AM
tol30PM 6to 7; 10 to 1.
KHJ, Los Angclcs ‘Cal., 4052 (EST)—7 AM to
7:30; 10 to 1:30 PM; 230t0330 5:30 to 2 AM.
KJR, Seattlc Wash 484.4 (PST)—] PM to 2:45;
6 to 6:30; 8:30 to 1
KNX, Hollywood Cal‘ 337 (PST)—1 PM to 2;
6:30 to 2 AM.
KOA Denvcr Colo, 3224 (MST)—11:30 AM to
M
KO[ Councﬂ Bluﬁs, Iowa, 278 (CST)—7:30 PM
to 9
KI'O, San Francisco, Cal 429 (PST)—8 AM to
12 M; 2 PM to 3; 6t 10.
KSD. St. Louls, Mo., 5451 (CST)—7 PM to 8:30.
KTHS Hot Springs, Ark., 374.8 (CST)—12:30 PM

to 1; 8:30 to 10:30,
KYW, Chicago. Ill 536 (CST)—11 AM to 12:30

PM; 4 to 5; 7 to

CKAC Montreal Canada a1t (EST)—4:30 PM

CNRO Otta.wa, Ontario, Canala, 435 (EST)—7:30
PM to 10.

PWX, Havana Cuba, 400 (EST)—8:30 PM to 11:30.

SUNDAY, OCTOBER 4
\VBBM Chicago, Ill., 226 (CST)—4 PM to o; 8

o 10.
\VBBR,, New York Clty, 272.6 (EST)—16 AM
to 12 M; 9 PM to
WCCO, S$t. Paul and Minneapolis, Minn., 116
((,STS—]I AM to 12:30 PM; 4:10 to 5:10; 7:20

o 10
WDAF Kansas City, Mo., 3656 (CST)— PM

o 5:30.
WEAF New York City, 492 (EST)—3 PM to
5, 7: 220 to 10:15,
\V7EAR Clevc]and 0., 39 (EST)—3:30 PM to §5;
to 8; 9 to
\VI‘L‘;H New York City, 272.6 (EST)—5 PM

WGBS, New York City, 316 (EST)—3:30 PM to
4:30; 8 to 10.
WGCP, New York City, 252 (EST)—8 PM to 1l.
WGES, ]é:hlcago, 1L, 250 (CST)—5 PM to 7; 10:30
to 12
WGN, Chicago, Hgl, 3700(CST)—11 AM to 12:45
H to 1

PM! 2:30 to § .
N. Y., 3795 (EST)—9:30 AM;

WGR, Buffalo,
7:15"to 8 PM.
WGY, Schenectady, N, Y., 379.5 (EST)—9:30 AM
to 12:30 PM; 2:35 to 3: 45 6:30 to 10:30.
\\'H?D Mxlwaukee, Wis., 275 (CST)—3:15 PM to

WHAR, Atlantic Cny, N _]' ZS (EST)—2:30 PM
to 3:45; 7:50 to 10; 11:1

WHN, New York Clty, 360 (EST)—1 PM to
1.30; 3 to 6; 10 to 12,

WHT, Chicago,9 ni, 238 (CST)—9:30 AM to

WIP Phlladclphla, Pa 508.2 (EST)—10:45 AM
to 12:30 PM: o 5:30

New York Clty, 455 (EST)—9 AM to
1230PM 2:30 to 4; 7 to 11.
WKRC, Cmcmnan. 0. 3% (EST)—6:45 PM to 11.
WMCA New York Clty 341 (EST)—11 AM to
12:15 PM 7 to 7:30.
WNYC New York Clty, 526 (EST)—9 PM

o 11
WOCL Jamestown, N. Y. 25.1 (EST)—9 PM
WOO Phlladelphxa, Pa 508.2 (EST)—10:45 AM
to 12:30 PM; 2:30 t
WPG, Atlantic Clty N J., 209.8 (EST)—3:15
PM to 5: 9 to 11.
wQJ Chlcago, Ill 448 (CST)—10:30 AM to 12:30

DM; 3 PM {o 4; 8 to 10,
WRE(I) Lansing, chhlgan, 285.5 (EST)—10 AM

VVSRI;I\;g Ne]\(‘,r York City, 258.5 (EST)—3 PM

to 10.

WSBF, St. Louis, Mo., 273 (CST)—9 to 11 PM
'\V]' Detroit, Mlch 352.7 (EST)—11 to
12:30 PM,Zto4 620t09

KDKA, Pittsburgh, Pa., 309 (EST)—9:45 AM tc
1:30; l]55t012h( 2:30 PM to 5:30; 7 to 11.

KFNF Shenandoah, Iowa 266 (CS’I')—lO 45 AM
t01230PM 230to430 6:30 to 10.

OA, Denver Col., 2224 (MST)—]O 55 AM to 1
PM; 4PMt0530 7:45 to 10.

KOTL Council Bluﬂ's. Towa, 278 (CST)—11 AM to
12:30 PM; 7:30 to 9.

KGw, Portland Oregon, 491.5 (PST)—10:30 AM
to 12:30 PM: 6 t

KHJ, Los Angeles, Cal 405.2 (EST)—10 AM
to 12:30 PM;

KIR, Seattle, \Vash "384.4 (PST)—11 AM to 12:30

K¥g§ 3Hlo 4530, 7:15 ¢ k 0 9.

ot Springs, Al 3748 (C 11 AM to

12:30 PM; 2130 to 3440 8240 10 01 1

B ot riinat.

ittt
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MONDAY, OCTOBER 5

WAAM, Newark, N. J., 263 (EST)—11 AM to
12 M; 7 PM w 1L

WAIIG, x\|cl|mo;;(l Hil, N Y., 316 (ESTDS)—12:30
M to 1:05 PM; 7:30 to

WAMOB i 0 S ias 248 (CST)~10 PM
to 12,

w BB\l Chicago, Ill., 226 (CST)—6_ PM to 7.

WBBR, New York City, 272.6 (ESTDS)—8 PM
to 9.

\\'%Z, Springfield, Mass.,, 333.1 (EST)— PM
11:30.

\WCAE, Pittsburgh, Pa., 4613 (EST)—12:30 PM
to 1:30; 4:30 to 5:30; 6:30 to 12.

WEBD, Ziom M., 346 (CSDI—8 PM to 10.

WCCO, St Paul and Minnecapolis, Mlnn 416
(CST)—9 30 AM to 12 M; 1:30 PM to
WDAF, Kansas City, Mo.,  365.6 (cs'r)—a 30

PM to 7; 8 to 10; 11:45 to 1 AM

WEAF, New York City, 492 (EST)—6:45 AM
to 7:45; 4 PM to 5; 6 to 11:30.

WEAR, Cieveland, O., 300 (EST)—ll :30 AM to
12:10 PM; 3:30 to 4: 10 7 to

WLEI, Bos!on, Mass., 476 (EST)—6 45 AM to
8; 3 PM to 4; 5:30 to 1v.

WEDMC, Berrien Springs, Mich,, 286 (CST)—8:15

PM to It
WFAA, Dallas, Texas, 475.9 (EST)—10:30 AM to
2:30 to 6; 6:45 to 7; 8:30

11:30; 12:30 PM to 1;
to 9:30.

WFBH, New York City, 2726 (EST)—2 PM
252 (EST)—2:30 PM

to 6:30.
WGCP, New York Cny.
11; 1:30 to 3: 10; 6 to
WGES, Chicago, I, ’50 (CST)—5_PM to 8.
WGCP, New York City, 252 (EST)—2:30 PM
to S: 18 8 to 10:
370 (CST)—9:31 AM to 3:30

45,

WGN, Chmago, i1,
PM; 3:30 to 5:57.

WGR, Buffalo, N. Y., 319 (EST)—12 M to 12:30
P.\l:230l0430 7:30 to 11,

WGY, Schenectady, N. Y., 379.5 (EST)—1 PM to
2; 5:30 to 8:30.

‘WHAD, Milwaukee, Wis., 275 (CST)—ll AM to
12:15 PM; 4 to 5: 6 to 7:30; 8 to

\\HAR Atlannc City, N. J., 275 (EST)—Z PM to

7:30 to 9.
\VHAS Loulsvdle Ky., 399.8 (CST)—4 PM to S;

7-30 to 9.

WHN, New York City, 360 (EST)—2:15 PM
to 5; 6:30 to 12.

WHO, Des Molnes, Iowa 526 {CST)—12:15 PM to
1:30; 7:30 to 9; 11:15 ¢

\VHT Chu:ago, 1., 400 (CST)—]I AM to 2
PM; 7 to 8:30; 10:30 to 1 AM.

\VIP Philadelphia, Pa., 508.2 (EST)—7 AM to
PM to 2; 3 to 8.

‘\VJZ New York City, 455 (EST)—10 A\( to 11;
1 PM to 2; 4 to 5:30; 6 to 6:30; 7 to 1l.

WKRC, Cmcmnau O., 32 (EST)—8 PM to 10,

WLIT, Philadelphia, Pa., 395 (EST)——]ZOZ PM
t012t03 430!00 7:30 to 1

WLW, ClnClnnatl ., 422.3 (EST)—]O 45 AM to
lZlSPMl30t0230 3 to 5; 6 to 10.

WMAK, Lockpor! N. Y 265.5 (EST)—8 PM to 12.

WMCA, New York City, 341 (EST)—I11 AM to

12 M, 6:30 PM to 12.

WNYC, New York City, 526 (EST)—3:15 PM
to 4:15; 6:20 to

WOAW, Omaha, I\eb 526 (CST)—12:30 PM to
1.0 §:45 to 10:30.

W O-,, Davenport. Iowz 484 (CST)—12:57 PM to

to 3:30: 5:45 to 6.

\VOO Phlladelphlz Pa, 5082 (EST)—11 AM
t 1 PM; 4:40 to 6; 7:30 t

WOR, Newark, N. J., 405 (EST)—6 45 AM to
7 45; 2:30 to 4; 6:15 to

WPAK Fargo D, 2&3 (CST)—7 30 PM to 9.
WPG Atlanuc Clly N. J., 298 (EST)—7 PM
1.

WOJ Chlcago, 1., 488 (CST)—11 AM to 12 M;

3

WRC \Vashmgton D. C, 49 (EST)—9 AM to
10; 12 M to 2; 6:15 PM to 6:30.

WRLO L-msmg, Michigan, 285.5 (EST)—10 PM
to 11,

WRNY New York Cuy, 258.5 (EST)—11:59 AM

to 2 P\l 7:30 ¢
3 (CST)—12 M to 1 PM;

2:30 to 3:30; 5t 6 8 to 9; 10:45 to 12.

Louis, Mo., 273 (CS T)—12 M to 1
PM;’3 to 4; 7:30 to 10:30; 12 to 1 AM.

W\VJ De(rmt Mich., 352.7 (EST)—8 AM to 8: :30;
9:30 to 10:30; 11:55 to 1:30 PM; 3 to 4; & to 10.
KDKA, Pittsburgh, Pa., 309 (ESTY—6 AM to 7;
945!0]215P\1 2:30 to 3:20; 5:30 to 10.

KFP’/RNJE State Colleze of Wash., 348.6 (PST)—7:30

to
KF1, Loq Antzeles Cal., 467 (PST)—5 PM to I1.
KFKX H:nungs. Neb 288.3 (CST)—12:36 PM
tn|30 5:15 to 6:15; 9130 to 12:30.
KFNF, Shenznrloah Towa, 266 (CST)—12:15 PM
to 1:15; 3 to 4; 630(010

KFOA, Seattle, Wash 455 (PST)—12:45 PM to

1:30; 4 to 5:15;
KGOJOOakland Cal 361 2 (PST)=9 AM to 10:30;

AM to 1 PM.]JO(OG 6:45 to 7; 8 to 1
KG\V Portland Oregon, 491.5 (PST)—11:30 AM

K;;)J] :30: 5 to 8
Los Angeles, Cal,, 4052 (PST)—:
7:15; 12 M to 1:30 PM; 5:30 !n(l D=7 AM to

KJR, Se'ntle \Vaah 384.4 (PST)—I PM to 2:45;

6 10 6:30; 7 to 11, ’

KNX Hosllyv‘)vood Cal,, 337 (PST)—12 M to 1 PM;
to

KOB State College of New Mexico, 348.6 (MS
]—01655 AM to 12:30 PM; 7:30 to 8:30; 9551;())

KOIL Council Bluffs, Towa, 278 (CST)—7:30 PM

KPO S-n Francisco, Cal., 428 (PST)—10:30

to lz M~ 1 PM to ; 2:30 to 3: 30; 4: Jol'o lo.AM
KSD, Louis, Mo., '845.1 (CSTH-7:30 PM to 10.
K;l;ﬂls 8“33‘ Qpnugs, Ark., 3748 (CST)—12:30 PM

8

KYW, Chwicago, lll, 536 (CSTDS)—6:30 AM to
7:30; 10:55 to 1 PM; 2:15 to 3:30; 6:02 to 7.

TUESDAY, OCTOBER 6

WAAM, Newark, N, J., 263 (EST)—1l AM to
12 M; 7 PM to 11,

WAHG, Rlchmond Hill, N. Y. 316 (EST)—12
PM to 1:05 A

WANMB, aneapohs, Minn., 2438 (CST)—12 M

to 1 PM; 10 to 12,
B o 1., 226 (CST)—8 PM to 12.

WBBM, Chicago, Til.,
WBOQ, Richmond Hill, N. Y. 236 (EST)--3:30

PM to 6:30.

WBZ, Springfield, Mass., 3331 (EST)—6 PM
to 11

WCAE, Pittsburgh, Pa., 4613 (EST)—12:30
PM to 1:30; 4:30 to 5:30; 6:30 to 11, .

WwWCCO, St. "Paul and ancapolls. Minn., 416.4
(CST)—9 30 AM to 12 M; 1:30 PM to 4; 5:30

o 10.

\\'DAF, Kansas City, Mo., 3656 (CST)—3:30
PM to 7; 11:45 to 1 AM.

WEA New York City, 492 (EST)—6 45 AM
to 7:45; 11 to 12 M; 4 PM to 5; 6 to 1

WEAR, Cleveland, 0 390 (E. T)—llJO AM to
12:10 P’\l 7 to 10 10 o 11,

W EEI, Boslon. Mass, 476 (EST)—6:45 AM to
8.IPM to 2; 6:30 to 10.

WFAA, Dallzs, Texas, 4579 (CST)—10:30 AM to
11 30 12:30 PM to l; 2:30 to 6; 6:45 to 7; 8:30
to 30 11 to 12,

WFBH, New York Cl!y, 2726 (EST)—2 PM
to 6: 30 11:30 to 12:30 AM.

WGBS, New York City, 316 (EST)—10 AM to
11 1:30 PM to 3: 6 to 11:30.

CP New York City, 252 (EST)—2:30 PM

WGES Chlcago, I, 250 (CST)—7 PM to 9; 11

1 AM.

WGN Chlcago I]l 370 (CST)—9:31 AM to 3:30

PM, 5:30 to

WGR, Buﬁalo N Y 319 (EST)—11 AM to
12:45 PM; 7: 30 to I

WGY, Schenectady, N Y., 3795 (EST)—I] PM
to 2:30; 5:30 to 7:30; 5"t

\VHAD Milwaukee, Wi -, aS (CST)—]I AM to

i 6 to 7:30,

WH AS Lounsvxlle Ky., 399.8 (CST)—4 PM to 5;

7:30 to

WHAR, Allanuc City N J 275 (EST)—2 PM
to 3; '7:30 to 9; 11:1 2,

WHN, New York Cnty, 360 (EST)—12:30 PM
tol;ZlStoJlS 4 to 5:30; 7:30 to 10:45; 11:30
to 12:30 AM
WHO, Des Moines, Iowa 526 (CST)—12:15 PM
to 1:30; 7:30 to 9: 11:30 to 12,

WHT, Chicago, IIL, 400 (CST)—]I AM to 2
PM: 7 to 8-30; 10:30 to 1 AM.

\’VIP Philadelphia, Pa., 5082 (EST)—7 AM to
1P\II02 3to4306

\.V_I}\'0 New York City, 405 (EST)—7 30 PM to

1

WJZ, New York City, 455 (EST)—10 AM to
11; 1 PM to 2; 4 to 6; 7 to Il

WKRC, Cincinnati, O., 326 (EST)—6 PM to 12,
\VI IT Phlladelphla, Pa 3?5 (EST)—11 AM to

30 PM; 2 to 3
4223 (EST)—10:45 AM to
o 11

\‘VL\V Cincinna

1 PM; 1:30 to 2: 05; 6

\V\TCA New York Cl!y 341 (EST)—I] AM to
6:30 PM to 12,

’VNYC IS\Tew York City, 52 (EST)—3:45 PM
to 5; 6:

WOAW, Omaha. Neb., 526 (CST)—12:30 PM to
1:30; 5:45 to 11.

wocC, Davenport, Iowa, 484 (CST)—I12:57 PM to

2 3 to 3:30: 5:45 to
WOO, Philadelphia, Pa , 508.2 (EST)—11 AM
1055 1o . 1.92.

to 1 PM; 4:40 to 5;
WOR, Ncwark N. J., 405 (EST)—6:45 AM to
7:45; 230P\(lo4 6115 to 7:30.

WPG Atlantic City, N. J., 29.8 (EST)—7 PM

11,
VVQJ Chlcago T, 448 (CSi)—11 AM to 12 M;
PM t04:7 to 8: 10 to 2 AM
WRC \Vashlngtcm D. C, 469 (EST)—9 AM to
10; 12 M to 2; 6:55 PM to 11.
\VREO Lansmg, Michigan, 2855 (EST)—8:15 PM

WR\JY New York City, 258.2 (EST)—11:59
AM to 2 PM; 4230 to S; 8 to 1l

WSB, Atlanta, Ga., 428.3 (CST)—12 M to 1 PM;
230!03305!06 8 to 9; 10:45 to 12,

St. Louis, Mo., 273 (CST)—IZ M to 1 PM;

3(04 8 to 10; 11:30 to 1 AM.

WWJ, Delron Mlch 352.7 (EST)—8 AM to 8:30;
9:30 to 1030' 11:55 to 1:30 PM; 3 to 4; 6 to 10.

KDKA, P(nsburgh Pa., 309 IEST)—9 45 PM to
12 }\f 1:30 PM t0320' 5:30 to 10:45,

KFI, Los Angeles, Cal., 467 (PST)—5 PM to I1.
KFKX, Hastings, Neb 288.3 (CST)—12:30 PM
to 1:30; 5:15 to 6:15; 930 to 12:30

KFMQ Fayettville, Ark 299.8 (CST)—9 PM to

KFOA Seattle, Wl!h 455 (PST)—12:30 PM 1o

1:30; 4 to 5:15; 6 t
KGO. Oakland, Cal. 36!2 (PST)—II 30 AM to 1

PM; 1:30 to 3: 4(0645 8 to
K(‘W Pnrtland Oregon 491.5 (PST)—I] 30 AM
'F‘!)Jl :&Phl 5 to 11.
s ngcleq. (‘al 405.2 (PST)—7 AM
715 12 M to 3:20 PM; SJO!OHT) Moo
384.4 (PST)—9 AM to 6:30

KJIR, Seanle Wash,,
PM;
337 (PST)—9 AM to 10;

830 ta 1 AM
RNX, Hollywood, Cal.,
lPMmZ 4(05 6:30 to 1
WEDNESDAY, OCTOBER 7
WAAM, Newark, N, 263 (EST)—12:
1 "':,07 3];) t‘? 1]'05 I — 0PN o
ichmond Hill, N, Y. 3 —
th;% 1\25 PM: 8 to‘l? 16 (ESD—1z
. A lis, » 243, —|
e 10”(‘:61;!2'.)0 is, Minn., 243.8 (CST)—12 M to
26 (CST)—& PM to 10

WRRM, Chicago, TII.
WBZ. Spnngﬁcld Mass 3331 (EST)—6 PM

WCAL, Pittsburgh, Pa.,, 4613
PM |0130 4:30) to 5:30; 6:30 tu 11,
WCCU, St. Paul and Mlnneapolu, Minn., 416.4
(CST)—9:30 AM 1o 12 M; 1:30 to 4; 5:30 to 11
WDAF, Kansas City, Mo., 365.6 (CST)—3:30
PM 10 7; 8(0915'”45(01 M.
WEAF, New York City, 492 (EST)—6:45 AM
to 7:45; 11 to 12 M; 4 PM to 5; 6 to 12.
WEAO, Ohio State Uluverslly. 2939 (EST)—8

(EST)—12:30

PM to 10
WEAR, Cleveland, 0., 3% (EST)—]] 130 AM to
12:10 PM; 330 to 4:10; 6:45 to 714

WI:I‘,I Boston Mass., 476 (EST)—6 45 AM to
3 PM to 4; 5:30 to 10.

Wi‘.l;lC Berrien Spring, Mich,, 266 (CST)—8:15
PM to 11,

WFAA, Dallas, Texas 475.9 (CST)—10:30 AM to
11:30; 12:30 PM 1

WFBH, New \ork City, 270.6 (EST)—2 PM to
7:30; 12 M to 1 AM.

WGCP, New York City, 252 (EST)—2:30 PM

250 (CST)—7 PM to 9; 11

to 5: 18 o 10.
WGES Clucago 1.,
WCBS N:w York Cuyi 3l6 (EST)—10 AM to

11 I’M 1:30 to 4;

WGN, Chlcazo, IlI 370 (CST)—9:31 AM to 3:30
PM; 5:30 to 11:30.

WGR, Buﬁalo, N. 319 (EST)—12 M to 12:45
PM; 2:30 to 4:30; to 11.

WGY, Schenectady, N. Y., 379.5 (CST)—5:30 PM
to 7:30.

WHAD, Milwaukee, Wis.,, 275 (CST)—11 AM to
13:15 PM; 4 to 5; 6 to 7:30; 8 to 10; 11:30 to
12:30 AM.

VVHAS Louuvnlle, Ky., 399.8 (CST)—4 PM to 5;
7:30 ¢t

WHN, New York City, 368 EST)—2:15 PM
10)30 7:30 to 11; 11:30 to 12:30 AM.

WHO, Dcs Moines, lowa, 526 (CST)—12:15 PM
to 1:30; 6:30 to 12 M.

WHT, Ch|cago, Ill 400 (CST)—11 AM to 2
PM; 8:30; 10:30 to 1 AM.

WIP, Phlladclphm Pa., 568 EST)—7 AM to
8:10:20 to 11; 1 PM to 2; 3 to 4 o 8.

WJZ New York City, 455 (EST)—IO AM to
1 PM to Z; 4 to 6; 6 to 11:30.

WKRC C'nclnnatl, Ohno, 326 (EST)—B PM to 10.

WLIT, Philadelphia, Pa., 395 ( S'g)—lZO?, PM to

1230 2 to 3; 4:30 to 6; 7:30 t0 9.
(EST)—10:45 AM to
11

WLW, Cincinnati, O., 422.
IZISPM; 130t0230 3to5;6to
\VMCA New York Clty. 341 (EST)—!O 45 AM to
12 ; 6:30 PM ¢t
YC New York Cty, 526 (EST)—6:30 PM
to 11,
WOC, Davenport, lowa, 484 (CST)—IZ 57 PM to
2 3(0330 4(0705 9tol
OR Newalk N. J., 405 (EST)—6 45 AM to
3:30 PM to 4; 615(01 M.
WPAK. Fargo, N. D.. 283 (CST)~7:30 PM to, 9.
\VO] Chlcazo 10, 4 (CST)—ll AM to 12 M;
3PM to ; 7 to 8; 10 to 2 AM
WRC, Washington, D, C., 469 (EST)—9 AM to
10: 12 M to 2; 625 PM to 7.
\VRE(]) Lansmz, Michigan, 2855 (EST)—10 PM

WRNY, New York Cuy, 258.5 (EST)—11:59 AM

to 2 PM 7:59 to 9
WSB, Atlanta, Ga., 4283 (CST)—12 M to 1 PM;
230(0330 5!06 10:45 to 12,
\VSBF St. Louis, Mo., 73 (CSTI—12 M to 1 PM;
to 4; 7:30 to 9.
WWJ. Detroit, Mich., 352.7 (EST)—6 AM to 8:30;
930(01030 llSStolJOP\I 3 to 4; 6 to 7;

KDKA Plnsburgh Pa., 309 (EST)—6 AM to 7;
945:01215PM 2:30 to 3:20; 5:30 to 11.
KFAE, State Cc-l!ege of Wash., 3486 (PST)—7:30

M to 9
KFI1, Los Angcles Cal.,, 467 (PST)—5 PM to 11.
KFKX Hastings, Neb., 288.3 (CST)—12:30 PM to
1:30; 515(0615 930t01230Af

KFMgQ Fayettvdle Ark., 2998 (CST)—7:30 PM

KFNF, Shenandoah, lowa, 266 (CST)—12:15 PM to
1'15; 3 to 4; 6: 30 o 10.

KFOA Seattle \Vash., 455 (PST)—12:30 PM to
1:30; 4 to 5: lS 6 t

KGO, Oakland, Cal 36! 2 (PST)—ll 30 AM to 1
PM; 1:30 to 2:30; "3"t0 6:4

KGw, Portland Or:zou 4915 (PST)—11:30 AM
to 1:30 PM; S to 10,

KHJ, Los Ang:lcs, Cal 405.2 (PST)—7 AM to
715; 12 M to 1:30 PM; '5:30 to

KJR Seattle, Wash., 484.4 (PST)——9 AM to ) AM.
KNX, lgonywood Cal, 337 (PST)—1 PM to 2

KOYL Councxl BN}“K., Iowa, 278 (CST)—7:30 PM

to 9; 11 to
KPO, San Francnsco Cal 429 (PST)—7 AM to
PM to 2; 3:30 ¢t o l

7:45; 10 to 12 M; T
RSD. St. Louis, Mo 541.1 (CST)—6 PM to 7.
KTHS Hot Spnnnzs, Ark., 3748 (CST)—]Z 30 PM

to 1; 8:30 to 10:3N,
KYW, Chicago, IH.. 536 (CST)—6:30 AM to
7:30; 10:30 to 1 PM; 2 2:15 to 4; 6:02 to 11:30,
NRA. Moncton, New Brunswu:k Canada, 313
(EST)—9:30 PM to 11.
. Fl Regina, Saskatchewan,
0
CNRO, Ottawa, Ontario,
PM to 11.

Canada—8 PM

Canada, 435 (EST)—7

THURSDAY, OCTOBER 8
WAAM, Ncwark N. J., 23 (EST)—11 AM 1o

12M; 7 PM to
WAHG, Rmhmond Hill N. Y., 316 (EST)—12:30
wphg,n';o Min lis, Mi
mnea is, inn,, 243 —
o poM 38 (CST)—12 M
WRRM, (‘hlcatzo ML, 226 (CST)—R PM to 10.
WB0Q, Rlchmond Hlll N. Y. 236 (EST)—3:30

PM to 6:3
V\(B71 Sspnngﬁcld Mass.,, 3331 (EST)—6 PM
o 11:4

(Continued on page 28)
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A THOUGHT FOR THE WEEK
H OW about the chap in Dryville,
Maine, who kicks because he cannot
get San Francisco on a one-tuber? There
ﬁre none so deaf as those who will not
ear]

Radlo World's Slogan: “A radio set for ever yhome.

TELETHONES: LACKAWANNA 6876 and 2063
PUBLISHED EVERY WEDNESDAY
(Dated Saturdsy of same week)
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HENNESSY RADIO PUBLICATIONS CORPORATION
ROLAND BURKE HENNESSY, President

. B. HENNESSY, Vice-President
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JOIN THE A.B.C.

A. B. C. stands for American Broadcast
Club, an organization of fans banded to-
gether to promote the welfare. of radio.
There are no dues, no obligations. Ad-
dress A. B. C. Editor, Rapio Worwp, 145
West 45th St., N. Y. City. The names
and addresses of new members follow:

D. Gilbert Libbey, Box 13, U. 8. S. Nevada,
San Francisco, Cal.

John B. Jones, Ridgeway, Va.

E. C. Doehne, Star Route, New Braunfels, Tex.

Gustav Nicha, 72 South 10th St., Brooklyn, N.Y.

W. C. Everhardt, 1080 Anna St., Elizabeth, N.J.

Fred Nagel, 4247 Armitage Ave.,, Chicago, Il

ames Norton, 935 Willow Ave., Hoboken, N. J.

dward W. Pratt, 746 Cumberland St., Lebanon,

aI;conard B. Napora, 16 Concord St., Buffalo,

LY.
John J. Kowalski, 508 Brownsville Ave., Pitts-

burgh, Pa.
B M. Firdtbrook, Jr., 302 N. 2nd St., Temple,
Texas.

REMOVAL NOTICE!
Radio World

has moved to more spacious offices at
No. 145 W. 45th St., near Broadway,
New York City.

C. FRANCIS JENKINS (left) has designed this small Radio-Vision Receiving set for
use in the home. It is only a few inches square and is attached to the regular radio
receiving set. A miniature motion picture screen is placed on the wall of your home,
as shown in this photo. The first of this machine to be made. The photo was taken
in Mr. Jenkins’ laboratory at Washington, D. C. (Harris & Ewing—Wide World)

A Great Thi 1
reat Thing for Radio

The enterprise of A. Atwater Kent in supplying the funds to make possi-
ble the appearance of some of the world’s greatest artists before the micro-
phone bestows a great benefit on radio. Not only will the possessors of
sets reap extensive enjoyment from the high character of musical enter-
tainment to be offered both by voice and instrument, but the army of set
owners will be swelled considerably. The more radio is made worthwhile,
the greater will be its success.

The action taken by Mr. Kent establishes him at once as one of the
leading contributors to radio’s advance. He had, of course, earned his
engineering and manufacturing reputation long before radio became popu-
lar, and he added to that reputation by the manufacture of a fine radio
set. But now he has dwarfed even his greatest previous efforts by endow-
ing radio with an enduring source of great delight. To hear the magic
voices of the greatest singers is a charm which will cause Mr. Kent to be
permanently endeared in the hearts of radio listeners.

There are those who will look for some selfish motive on his part, but
the undertaking is so vast and is made at such great expense and in so
fine a public spirit that the impartial mind will look upon his deed rather
in its true light as a form of philanthropy, a noble act.

The first of the series of Sunday night programs begins tomorrow and
all possessors of radio receiving sets should be sure to tune in WEAF and
the allied stations that will emit the program. Reinald Werrenrath, great
baritone, will be the principal artist. Those who have no set should get
one at once, or at least contrive to be invited to some suitably equipped
home.

Wide Choice Afforded

match. But.w.ithile_ frieze type panel
plain black dials are used.

in Panel Selection

Personal taste may be consulted to a
great extent in the choice of a panel. The
type most popular is the plain black hard
rubber kind. A variation of this type of
black panel is afforded by a frieze effect,
whereby the panel is made to look frosted.
This is accomplished by a light drilling, a
machine process.

Mahoganite panels are popular, too.
They look like mahogany, but may be
hard rubber, Bakelite, insuline, etc. In
such a case dials would be procured to

Besides these rubber panels and syn-
the.txc products there is the metal panel,
which may be aluminum, brass, etc. Often
this type bears a fancy engraved design.

Thus panels may be chosen, especially
by the home constructor, to blend with
the furniture effects in the room where
the set is to be used.

HOW TO BUILD THE POWERTONE, 1 dial,
S tubes, described in RADIO WORLD, issues of
Aug. 29 and Sept. 5. Powertone Trouble-shooting,
Sept. 12. Send 15¢ for all three. Special diagrams
and “blueprint in black” included among the many
;‘lllus{'ranpns‘ RADIO WORLD, 145 West 45th St.,
NoX, Gity.

!
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Greatest Artists to Broadcast

OR the first time in the history of radio
F broadcasting, Metropolitan Opera stars
and other leading artists of the musi-
cal world will broadcast regularly over the
radio. Announcement was made by A.
Atwater Kent, radio manufacturer of Phil-
adelphia, that he had closed arrangements
under which a group of well-known concert
artists of the United States and Europe will
broadcast from station \WEAF, of the
American Telephone & Telegraph Company,
of New York, and through other stations
with which WEAF is inter-connected.

Werrenrath To-morrow

The programs will begin at 9:15 o'clock
each Sunday evening and will continue for
one hour, with one leading artist featured,
and being properly assisted. The first pro-
gram will be broadcast October 4. Reinald
Werrenrath, the baritone, will be the prin-
cipal artist.

Others definitely announced for the series
are:

Louise Homer, con- Edward Johnson,

tralto tenor of the Me-
Mabel Garrison, so- tropolitan ~ Opera
prano. Company. )
Anna Case, soprano  Albert Spalding, vio-
of the Metropolitan linist.

Alexander Brailow-
sky, pianist.

Paul Althouse and
Arthur Middleton,
of the Metropoli-
tan Opera Com-

Opera Company.
Frieda Hempel, so-
prano.
Maria Kurenko, so-
prano, of Russia.
Florence Austral, so-
prano, of Covent

pany.
Garden, London. The London String

Hulda  Lashanska, Quartet, of Lon-
soprano. don.
Reinald Werrenrath, The State Symphony
baritone. Orchestra of New
York.
Mr. Kent's Statement
Mr. Kent. a member of Secretary

Hoover’s committee on broadcasting prob-
lems, said he made the arrangement in the
interest of better radio programs and as a

Most Gifted Singers and
Musicians Sign Up, at
Atwater Kent’s Expense
—Program Every Sun-
day, Beginning To-
morrow.

contribution to the radio
world.

“There has been much discussion of the
improvement of broadcasting programs,” he
said. “I have given considerable thought
to how that might be done and decided that
if it were possible to bring it about the
American radio audience should be permit-
ted to hear the best artists the world af-
fords. We had considerable difficulty in
obtaining the services of these artists ow-
ing to a variety of obstacles. These, how-
ever, have been overcome and I am glad
to be able to announce definitely that con-
tracts have been signed under which a large
group of the leading artists of the world
will be heard on the air cach week during
the radio season. The broadcasting may
be extended if other stations over the coun-
try ask permission to join in on the pro-
grams, It is also possible that later on we
shall arrange for the artists to broadcast
directly from stations in different sections of
the country.

“listening-in"

An Historic Step

“Practically every one of the artists has
made phonograph records,” said Mr. Kent,
but only three of them have sung over the
radio. I feel that the contracts signed un-
der which they will be heard mark a step
in the history of radio broaca-ting pro-
grams. I believe the millions of listeners
who make up the great American radio au-
dience are entitled to the best entertainment
the world affords and I have endeavored

to give it to them. [ lope this may be the
opening wedge that will lead to the best in
everything being heard over the air.”

It was said the contracts involve a total
payment of $250,000.

Other artists will
provided permission
be obtained.

he heard on the air
for broadcasting can

Subject to permission from the Victor
Talking Machine Company are:

Mme. Ernestine Schumann-Heink,

Cecilia Hansen,

Margaret Matzenauer,

Olga Samaroff.

Emilo de Gorgoza.

Kathryn Meisle, of the Chicago Civic
Opera Company.

Giannini.

Subject to the Brunswick Company are:

Joseph Hofman, pianist.

Allen McQuhae and Mario Chamlee, of the
Metropolitan Opera Company.

Subject to permission of the Metropol-
itan Opera Company are:

Lucrezia Bor .

Merle Alcock.

Joan Ruth and Marion Telva.

Soldering a Feat;
How to Do the Job

Soldering is a more difficult job than
many will admit. It is easy just to solder,
but the trick lies in doing it well. The
flux should be entirely absent after the
joint is made. A good plan is to apply
some solder to one section of the joint
and some to the other section, fluxing each.
Then when the two are held together the
soldering iron is applied until the flux is
evaporated. The joint should be clean.
An extra precaution may be taken by wip-
ing the completed joint with a brush or
rag soaked in alcohol,

BY HERBERT HOOVER

Secretary of Commerce and Radio Chief of the United States

Tax on Radio Sets Would Be an Unnecessary Annoyance—Problem of Accommo-
dating Applicants for Place in Air Must Be Solved

EVERY radio activity exists finally and
lastly to serve the listening public. The
keystone of the industry is to maintain their
interest by service. That is the motive of
the broadcaster who gives us better pro-
grams and better quality of transmission,
and is the object of the manufacturers of
receiving scts that they should give more
reliable and more perfect reception. It is
the object of the Department of Commerce,
which has the very difficult job to keep the
traffic lanes clear so that the voice over
the radio may reach the listener. It is,
therefore, the listener in whom we are pri-
marily interested, not only as an industry
but as a public service.

Opposes Tax

Now it is often said that the listener
in the United States receives an extraordi-
nary service without paying for it. This is
not entirely true, for he pays indirectly for
some of it. But in the fashion we have
developed the organization of radio in the
United States the listener is free from any
direct charge for programs. And in this
we differ from the methods of foreign

yF

countries who seek to support broadcasting
by tax on the listener. A few years ago
much anxiety was expressed that we could
not maintain good programs of entertain-
ment and the delivery of public information
without devising <ome system of tax upon
the listeners.

It has been my aspiration that we should
keep the home free from constant annoy-
ance of any attempt to assess the cost of
broadcasting upon each receiving instru-
ment. And [ have believed that the in-
dustry would develop far more rapidly in
this matter than if we pursued the FEu-
ropean plan. But beyond this, support by
taxation means a limited number of govern-
ment controlled broadcasting stations, and
therefore much less variety of program,
much less competitive endeavor to please
the listener and, above all, constant dan-
gers of censorship.

Open to All If Room
I am today confident in the announce-
ment that our policy that there shall be on

the air every broadcasting station for which
there is available channel and that the cost

shall be borne indirectly by public service in-
stitutions, has proved far and away the
most successful and has finally settled our
policies for all time.

But whether the listener pays directly or
indirectly or not at all, it is the listener in
the American home who is the foundation
and furnishes the support for the whole
industry, For if he relaxes or his inter-
cst fails, the whole radio structure will fall
as quickly as it has grown.

Problems Unsolved

We still have plenty of unsolved prob-
lems. The number of radio channels is lim-
ited. They are already so overcrowded that
there is little room for the new comers.
They jostle each other a good deal. More
legislation for solution of our difficulties is
being frequently suggested and we must
sooner or later determine the major issue
whether we will continue to allow every
new broadcasting station access to radio
paths or whether every applicant entering
must first show a legitimate and a valuable
purpose to the listener before we allow him
to further congest the overcrowded lanes.
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Rebuke for Battery Maker
Issued by Standards Bureau

WASHINGTON. I
The Bureau of Standards again warned
dealers and factory representatives not to

THE MOST _ WONDERFUL
SOLDERING FLUID ON THE
MARKET
SOLDER
the New Way With

Kadio Soldrring Fluid

A fluld that will maka the amateur

@ professional. No Scraplng. Solders

any metal. No more paste. No

eorroding. .

Just apply FLUID with any
Solder

25¢ per bottle; 30c mailed
IMPERTAL SOLDERING FLUID CO.
81 Cortlandt Street New York

i THE RAMBLER SIX
A REAL PORTABLE

Volume, Clarity, Portability, Durability and
Beauty Unequalled
Lightest In welght. 21 pounds.
Smallest In slze. 14x9%x9% Inches.

I LIST

i PRICE........... $80.00

If your dealer camnot make immediate de-
lwwery we will ship direct from factory same
day your money order or check is received.
American Interstate Radio Service

183 Greenwich Street, New York City

Dlstributors. Jobbers, Daalers, writs for
speclsl trade terms.

SN

! a latest standard radle merchan.
:’I‘:e"" tNh: e;::sntlnns. Our 1926 Beautl-
fully Il'nstrated Cataloa

T OFF THE PRESS!!
Everything new In Radlo AT SLASHED PRICES.
Wrlte for It today, before you buy anything, |
Delay means losing exceptlonal chance to partlel-
pate In this great bargaln-sale. Rush your name
and address at once and get also a
LOG BOOK FREE
ECONOMY RADIO SALES COMPANY
288 6th Ave, Dept. E, New York |
| Deal Direct and Save Real Money

Radio and Electrical
Business Gpportunities
Rates: S50c. a line; Minimum, $1.60

RADIO HORN PLANT, fully equipped, going
busi , Al s; on death, partner
wanted. Box A! Radio World.

BATTERY, RADIO ESTABLISHED STORE,
main thoroughfare, in Bronx; must sacrifice; no
agents. Box B2, Radio World.

_RADIO “A AND B” BAT'I;]ERY ElalMlNATOR
approved by authorities; or lers ready; to start
production need working capital. Box C3 Radm‘
World.

MANUFACTURER RADIO SETS, PARTS,
nationally advertised, 4 years in business, wants
425,000 to $50,000 factory expansion; splendid op-
-portunity for individual or group; known all over
world, ox D4, Radio World.

MANUFACTURERS of electrical, mechanical,
radio. Are your production costs, rejects and
waste running high? There is available a high-
class factory manager of unusual ability and ini-
tiative who can correct these conditions. The,
salary may be moderate if the futyre possibilities
are not limited, ES5, Radio World.

HOOK-UPS!—A lot of them, some of which are
sure to suit your purpose; appeared in RADIO
WORLD dated Aug. 15. 15¢c. a copy, or start
(our aubscription with that number. RADIO
WORLD Ny,

R o - = S

use its name in connection with the sale
of dry batteries for radio receiving sets.

“The attention of the Bureau has again
been called to the frequent misuse of its
name in connection with the sale of dry
batteries for radio receiving sets,)’ says
the announcement.

“Claims have been made by some deal-
ers and factory representatives that the su-
periority of their particular brands of bat-
teries has been shown by tests made at the
Bureau of Standards.

“Tests of batteries, including dry cell A
and B batteries for radio use, are made at
the _Bureau in accordance with government
specifications. These tests are made to aid
the departments of the government in the
purchase of batteries and to help each manu-
facturer to improve his product. The Bu-
reau does not publish the results of its
tests, nor does it inform any manufacturer
of the results of its tests. Therefore,
statements that any make or brand of bat.
tery is superior as shown by tests at the
Bureau of Standards are unwarranted.”

New 5-in-1 Connector

A novel phone connector has been
bropght out by Albert E. Snow, maker of
radio parts for manufacturers. It allows
the use of from one to five pairs of
phones, is easily attached. It is solid,
durab}e and can_be adjusted to receive
any size phone tip. It is being marketed
by Snow & Company, 149 Church Street,
New York City.

Tested and Approved by Radio World

Laboratories
RADIO WORLD’S FAIR, 1926,
TO BE OPENED SEPT. 13

The Third Annual Radio World’s Fair
will be held in the new Madison Square
Garden, New York City. It will occupy
the entire two exhibition floors of the
new building and the tentative date ap-
proved for the opening of the show is
September 13, 1926.

The Chicago Show will open October
11, 1926. It will be held in the Coliseum.

MUSICONE PRICE LOWERED
Following shortly the announcement of
price reductions in several of the Crosley
sets comes the news of a lower price on
the Crosley Musicone. This instrument,
which formerly sold for $17.50, is now
priced at $14.75.

l

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.

1 desire to receive radio literature.

Name eovvieiiiiiiniiiiiiiiniiii i
City of toWNh.......ooviiiviiinninnnnnnnn...
STALE g pume o 57 fmrermossmote b Ebisasme o mas's o erensi o < oloie

If not who is your dealer?
His Name ...
His Address

Philip H. Gimbel, Cleveland, O.

Leonard B. Napora, Buffalo, N. Y.

Melvin Melson, Mullica Hill, N. J. (Dealer). .

Howard M. Steffen, P. O. Box 245, Memphis,
Mo

William Eache, Bath, S. D. (Dealer). .

Alamo Camera Company, San Antonio, Tex.
(Dealer). .

Joe Applebaum, 34 Bristol St., Brooklyn, N. Y.

Robert W. Sulach, Kohler, Wis,

Robert M. Brick, 212 Summit St., Bethlehem, Pa.

M. Ogan, Box 17, Bellflower, Cal.

Geo. A. Gillam, McVeytown, Pa. X

R. D. Currier, 3513 10th Ave., Maples, Minn.

Coming Events

OCT. 3 to 10—Radio Exposition, Arena, 46th and
Market Streets, Philadelphia, Pa., G. B. Boden-
hof, manager, auspices Philadelphia Public Ledger.

OCT. 5 to lo—gecond Annual Northwest Radio
Exposition Auditorium, St. Paul, Minn. Write
515 Tribune Annex.

OCT. 5 to 11—Second Annual Radio Show, Con-
vention Hall, Washington, D. C. Write Radio
Merchants’ Association, 233 Woodward Bldg.

OCT. 10 to 16—National Radio Show, City Audi-
torium, Denver, Colo.

OCT. 12 to 15—South Texas Radio Exposition
Post-Dispatch (KPRC), Houston, Tex.

OCT. 12 to 17—Boston Radio Show, Mechanics’
Hall. Write to B. R. S., 209 Massachusetts Ave.
Boston, Mass,

OCT. 12 to 17—St. Louis Radio Show, Coliseum.
Write Thomas P. Convey, manager, 737 Frisco
Bidg., St. Louis, Mo.

OCT. 12 to 17—Radio Show, Montreal, Can.,
Canadian Expos. Co.

CT. 17_to 24—Brooklyn Radio Show, 23d Regt.
Armory. Write Jos. O’Malley, 1157 Atlantic Ave.
Brooklyn, N. Y

OCT. 19 to 25—Second Annual Cincinnati Radio
Exposition, Music Hall. Write to G. B. Boden-
hof, care Cincinnati Enquirer.

CT. 26 to 31—First Annual Rochester Times-
Union Radio Exposition, Convention Hall, Roch-
ester, N Write Howard H. Smith, care
Times-Union.

NOV. 2z to 7—Radio Show, Toronto, Can., Cana-
dian Expos Co,

NOV. 3 to 8—Radio Trade Association Exposi-
tion, Arena Gardens, Detroit. Write Robt )
Kirschner, chairman.

OV. 18 to 25—Milwaukee Radio Exp., Civic
Auditorium. Write Sidney Neu, of J. Andrae &
Sons. Milwaukee, Wis.

NOV. 17 to 22—4th Annual Chicago Radio Exp.,
Coliseum. Write Herrmann & Kerr, Cort Theatre
Bldg., Chicago, III,

Preparing for the Conference

From present appearances it seems that the Fourth National Radio Conference will
be held in Washington the middle of next month. The problems to be laid before it
are many, foremost being the devising of some means of finding room on the air for

all who seek to broadcast.

Unless some arbitrary plan is indorsed for curtailing the hours on the air that
existing stations enjoy, the only solution seems to be to lower the minimum wavelength
assignment, making the lowest wave, say, 150 meters instead of 200. Then the highest
wave limit, now 600 meters, might be lowered to 450 or so, because there are ever so
many more channels between 150 and 450 meters than between 200 and 600. This is

due to the frequency ratio.

The solution is easy to talk about but hard to put in practice. What about the sets
already in use and those being manufactured? What about the straight-line frequency
condensers, now so popular, and which would not show exactly straight-line charac-
teristics under the lowered band? The problem is inextricably woven into the woof of
the trade and an important voice will be raised by the manufacturers of sets particularly.
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553,000 Sets on Farms, But

That’s 8:%

Agriculturists State Views

By Thomas Stevenson

WASHINGTON.

An analysis of the survery just com-
pleted by the Department of Agriculture
reveals that while the number of radio
sets in use by farmers has nearly doubled
during the past year, only about 8%:% of
the farms of the country have receiving
apparatus.

The popularity and need for radio sets
on all farms is undisputed by farmers
possessing them, but these two obstacles
stand in the way:

(1) Lack of information regarding the
installation and operation of a receiver.

(2) The cost of a receiver capable of
bringing in distant stations.

553,000 Sets on Farms

The survey estimated that at present
there are 533,000 receivers on farms
throughout the country; this is nearly
twice the total for 1924 and more than
four times the number of 1923, Due to
greater interest and lower prices, it is con-
sidered probable that there may be even
a bigger increase during the coming year.

“The increasing number of radio sets
on farms,” says the Bureau of Agricultural
Economics which conducted the survey,
“places a responsibility upon those who
conduct broadcasting stations and those
who have information to distribute. When
half a million farmers turn a listening ear
toward the broadcasting stations of the
country they expect to hear something
worth while.”

The survey was made through a ques-
tionnaire sent to all county agents who
were also invited to give their views as
to the value of radio to their district
Some of the replies follow:

J. M. Eleazer, Sumter County, S. C.:

LA LTI
g g

12-Cell — 24-Volt
Storage‘B’Battery

Positively mven froe with euch
purchase of a WORLD
Storage Battery. You must
send this ad with your order,
RLD Batteries'are famous
for thelr guaranteed qusllty
andservice. Backed by years
of successfal munufuctureand
thousands of satmﬁed users.
Equlpped with Solid Ri
an ingprunce n%!nnt acid and Teak:
age. cent and gota

2- Year Guarantee

Bwo“r::l in Wt:ltlng mcwnu,';* Approved
ofr friends,”’ That's our beat proot and  Listed
of porformonce.  Send your order in tBioy
Solid Rubber Case Radio Battaries | 25 Standard
B} 5 | by Leading

. 132,00 | Authorties
Solid’ Rubhor Case Auto Batteries includlnmﬂh
$11.25 | N ra-

8-Volt, 11-Pla

GOl 13 Piate T L L L Ll B torle !
1Z.Volt, 7-Plate & L L Tt 1888 %{:n‘cch’&ﬁf
o .
Send No Money ot "'“:fd‘;;:,‘d ords, * Popular
e wil nhlxbd-y grder 1s recelvad by &N}ff* oL
rles,  Radio
i iy e

Bn_ arrigal. !
iz, PREE B Bate oratoriea Rudio
in fall with order'” Buy r'md nn‘éngelronrmcl‘:.rh tlo jthe flome,
an

hnu.or u! 0 peor cont maving to y d Lefax, tnc.
RLD BATTERY
1210 So. whbaen Ave: o C(;Mpa:mcnco .

Tial? = CHICAZO
8et your Radlo D[nll uz 210
o Y Fett Worktstomas i
walt World Storage. lh'r
Btation, WSIiCy: Chicagn

RAGE BATTERIES Wate ntorunnoﬁnccm.nu
- L Y

of Eligibles;

“If improved a little more to eliminate
static it will come to be one of the great-
est educational factors in the advancement
of educatmg the farmers that we have to-
da
. A. Barton, Comanche County, Texas:
“Radlo fully equals the automobile in
maxing country life more pleasant and
gives the farmer who has always been
(Conciuded on next page)

For Maximum Amplification Without
Distortion and Tube Noises
use the well known
Como Duplex Transformer
Push-Pull
Send for Literature
COMO APPARATUS COMPANY

448 Tremont Streot Boston, Mass,

1 'RADIO TUBES

All Types, guaranteed.

$1.50 each

ACME PRODUCTS CO.

Oept, 103
903 Broad 8t. Nowark, N. J.

DYNETRON

type 201-4

A real good tube that
will  Increase volume
and give added clear-
ness and distance, 25
smperes.

98c

Send cash or
Money Order.

Sold on a
money-back basis.

CUT RATE RADIO CO. |

P, O. Box 472 Newark, N. J.

T‘
Gnsgs'TOR

To bulld the most perfect Re-
slstance Coupled Amplifler 1t 1s
essentizl to uso Megolt Resistors
and Grid Leaks—thoy are nolso-
less. molsture proof and accy-
rate In resistance.

Bend 10e for booklet on
Realstance Coupled Am
Dlification  with d.rcull
dlagrams.

COLE RADIO MF@, CO.
;‘ow?ﬂeld

The Voice of Authority!

J. E. Anderson, noted radio e
selected Radio World’s 1926 Mod’;lgme"'
mond of the Air for his personal use,
and choge Bruno parts.

Complete Kit for the 1925 D

with Drilled and En- jamend,

graved Panel, the same $39 50
as Mr, Anderson used. .

|

\
|
]
|

“Bruno
“99"” 3-circuit
tuner wound on
quartzite with
specially de-
signed tickler.
Used in the
Diamond.

$5.50

Enmu ’

“55” matched Radio
Frequency coil for
use with the “99.”

For Short Waves Build Sidney
E. Finkelstein’s 2-Tube, 25-110

x:::rxife.t.' - com$ 12.95

traight Line Frequency
Condenser

Thordars‘(t)’n Wade $44 50

Exactly as described
in this issue.

E. Anderson, noted radlo senglneer. and his
1926 Diamond

‘Bruun”

short wave coll
tunes from 25-
110 meters,
Wound on Quart-
zlte alass, mini.
mizing losses.

$5.50

Write for Free Catalogue

B-C-L Radio Service Co.

218 Fulton Street, New York City
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(Concluded from preceding page)
circumscribed by his circumstances in-
finite reach.”

Harry P. Muffly, Hardy County, W. Va.:
“A large percentage of the farmers do
not know which are reliable sets and are
afraid to buy on account of getting stuck.
They also fecel that if they wait sets will
be simpler and cheaper.

J Hearn, Huntsville, Ark.: “There is
na, question but that the farmers are put-
ting in receiving sets to a greater extent
than town people in my county, and I
look upon it as a great educational and
broadening factor for the rural folks.”

H. A. Wemland, Senema County, Cal.:

WET@DU

MOST FCONOMICAL

performance.
3—TODD “B” has tens of thousands of

5—Recharging cost—practically nil.

The 100 Volt Unit

2ct

1-TODD “B” BATTERY challenges any substitute battery to equal it in
2—With a TODD *“B’ reception is the clearest obtaiable.

4—Most economical both in cost and up-keep.

6—The ONLY Radio Product, since Radio achieved popularity, to “hold its own.”
7--A product absolutely GUARANTEED against mechanical
8—A battery 0'Ked and recommended by Radio Authorities and the PRESS.
9—Accredited as being ‘the everlasting ‘B’ battery.”

10—A product the Radio world is proud of.

Don’t Fail to Own One. Price $21.00 with A. C. Charger.

THE TODD ELECTRIC CO., Inc.

“The greatest value so far to my mind has
been the removal of the feeling of isola-
tion and the fact of being able to receive
important news as rapidly on the farm as
in the city. The real practical values out-
side of this in radio to my mind must come
from the deVelopment of services in the
nature of weather forecasts, market pre-
dictions, and pest and disease control
warnings which will really apply to the
farm.” \

L. C. Gilbert, Hugo, Col.: “The radio is
doing wonders for our isolated districts
in keeping them in touch with the outside
world. The weather report is especially
useful to the stockmen, the market condi-

OuTh Y % 4 //

satisfied users:

defects.

36 W. 20th Street
(Tel. Watkins 9266)
New York

LEASE NOT

ast few weeks.
irst come—First served.

An Opportanit

= P
We advertised 1,400 of Type 110 sets in The Times, Telegram, Sun and Herald Tribune the
Hundreds bought from all over the countdry,

LIKE THIS WILL NEVER

AGAIN BE PRESENTED AS

LONG AS YOU LIVE. THIS

IS NOT JUST ADVERTISING
TALK.

They're going fast—uvery fast.

Please consider—The Federal is a Ten Million Dollar ($10,000,000) Corporation and the l
Federal is one of the best sets on the market.

Federal Standar

4 TUBES
Tho recelver comprises one stage of
radio detector and two stages of -eudlo
frequency amplification with a control
which allows the degres of amplifica-
tion to be var- QUR

{ed betw
woldo Umits. o ls’ﬁll_(!:':E 39 ] OO

We bercby guaranlee
d Badio Pro-

Type 59 Recclver, List $177.00 Mnﬁ:‘lb:iabﬁ.:ﬁ':ﬁ;

Type 110 Receiver, List $105.00
3 TUBES

Conslsts of one stage Radlo detector
and one stage of audio froquency
amplification with a control which
allows the degree of amplification to be
varled between QUR

wide Mmits. SALE
st 16-95

Mail orders prompt-
ly filled in order of
receipt. Send orders
to 577 Myrtle Ave- Plug.
nue, Brooklyn.

Included in the
ABSOLUTELY

FREE

either of these sets, we will give
FREE a §7 Fed-
eral Head Set and an 80c Phone

SPECIAL TO
DEALERS — ALL
OVER THE
UNITED STATES.

We have a special

purchase of

Sets Come
In Original | TH
Sealed Factory
Cartons.

All Stores Open Evenings

T wRA0

7 Myrtle Ave. on  the
BROOKLYN

Smith and Livingston Streets
Fulton Street and Bedford Avenue

proposition to  make
you regardine the Fed-
eral  Sets advertised
above as well as other
Federal sets. Big prof-
Iy its guaranteed. Get in
ground floor.
Write, phone or wire
us at 577 Myrtle Ave.,
Broocklyn, N.

tions help in marketmg, the entertain-
ment features help to brighten the home
life and in general it keeps them in touch
with the outside world.”

R. S. Doughty, Anniston, Ala.: “There
is no question but what radio sets in farm
homies are of untold value. I cannot help
feeling the crying needs in our rural
homes today for good clean entertain-
ment, and because of the remoteness of
some homes, radio undoubtedly is the
answer.”

G. W. Sidwell, Ness County, Kan.: I
think the radio for rural people is one of
the greatest inventions of civilization.
The big problem is to be sure the receiv-
ing sets are standardized and reliable.
Cutting out all regenerative makes to
prevent interference, then a thorough
educational campaign to get’farmers to
buy them personally and save their gaso-
line. Good makes at reasonable prices
with honest local dealers will radioize the
rural sections.”

B. S. Russell, Clay Center, Neb.: “On
the whole I find the farmers in my county
are open-minded and well posted on cur-
rent events and town topics. This is
largely due to the information received
by radio.

W. E. Hanlen, Hebron, Neb.: “Every
elevator in this county receives their
market reports by radio. I look on the
radio as one of the biggest factors in
keeping the present generation on the
farm as you are able to keep in touch
with the world through them. Most of the
radios in this county are operated by the
young folks.”

Charles L. Doughty, Chattanooga,
Tenn.: “Farmers in our county have not
bought outfits very much. as yet. Possibly
the biggest reason is that no one has
gone out on their farms to sell them and
no particular advertising has been done
and no special effort has been made to
sell radio outfits to farmers Possibly an-
other reason why farmers have not bought
outfits in great numbers is that for the
last few years, excluding last year, farm-
ers have made very little money.

G. W. Vergerent, Jackson County,
Wis.: “I believe that the radio is a2 won-
derful invention and that farmers are
buying them whether or not they can
afford them. I also feel that it is not the
duty of an agricultural agent to urge the
purchase of such commodities when they
are now selling far above their value.”

Robert Zeiger, Laramie County,
Wyo.: “I believe that many more of our
ranchers and farmers will buy radio sets
when agricultural conditions have im-
proved and they can afford them. We
can use only the expensive multi-tube
sets because of distances from broadcast-
ing stations.”

(Copyright, 1925, by Stevenson Radie Syndicate)

ST | Get the lowest rock-bottom prices
\Jsﬁ 05 on radio parts, sets, kitg. - New free
) *“ \% 323:&;%“3'17%?“ Guide brimful ot

, fe 3 1
o N“" &0“:100 uble, guarantced poods

0 tions. Be sure
o‘ book before yor It puts money
“k D your pocket.” Saves you as |g

—= much as half on aset. Also Dlease
Include name of radio fan. Send
letter or postal NOW.

RAWIK company

103-140 5. Canal St., Chicago, U, S. A,

Mailing List

WHI help you Incrunse sales
Send for FREE eatalog giving
counts and prices on classified
names of your best prospective
customers — National,
Local — Trdividuals,

stons, Business Firms.

99‘7 Guaranteed 5C each

by refund
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FREE RADIO BOOK

Science has invented a new kind of coil.

Now have it on your present set. Gives 4
great advamag;: otherwise impossible.
Write for new k just published showing

many new ideas. Also 8 new circloid cir-

cuits. Address Electrcal Resiearch Labora-
tories, R.W., 2548 Cottage Grove Avenue,
Chicago.

GOLD SEAL TUBES

One man tells ‘another actual performance has bollt
Gc:ild Seal' %unul:“u. Evesv&w:ers s 50
and guaranteed. types—Standar

base. 2'
GOLD SEAL PRODUCTS CORP.
250 PARK AVENUE New York

50

—
THE RABAT- SENIOR
4200 MIL. AMPS CAPACIT
THE most amazing offer ever made on wet ‘B batteries,

Rabats are used with any type radio set. Theyproduce
stronger, clearer tones. 12 cell 24 volt onlv $3.50, 24~cell
48 volt 37.00, fully charged ready to use.

Rabat Super “B” Charger Only $3.00
Rabat Double Duty A & BCharger *11.00
SEND NO MONEY but order today. Alter examination ana
approval pay expressman small c.0.d. charges, All prices{,o.b,
factory. These gold medal Rabat Batteries are sold on an ab-
solute money back guarantee. Over 100,000 satisfied users.

THE RADIO RABAT €0.1247 Oragon. Cleveland, 0.

The VEBY Resistance
3 Coupled Amplifier

Mr. Ilerman Bernard, in his recelver, |3
2The Dlamond of the Alr," used the 3

VEBY nethod of Resistance Coupled
Amplification to the exclusion of all 3
others—he wanted the hest—he got the ‘

best and malntulned the supremacy of
his recolver.

The VEBY Amplifier lltus-
trated; completely assembled;
nothlng alsa ta "buy. §10.

VEBY RADIO COMPAN
“Quality Resisters”
47-51 Morris Ave.
Newark, N. J.

STATIONS

(Concluded from page 15)

Station Owner and Location Meters

WOCL~Hotel Jamestown, Jamestown, N, Y... 275

WOCG—Triple -A?lliancc kadio Station, Syca-
more, Ill. ............

WOI—Iowa State College, Am
WOK—Nettrowound dio M,

wood, 1lI. .
WOKO—Otto Baur, N. Y. y
WOO—John Wanamaker, Philadelphia, S08
WOQ—Unity Schoal of Christianity, Kansas

City, Mo, ..o,
WOR-—L. Bamberger & Co., Newark, N. J... 405
WORD—Peoples Pulpit Assn., Batavia, IIl.... 275
WOS-—Mo. State Marketing Bureau, jefferson

City, Mo. oy R e e T 441
WOWO-—Main Auto Supply Co., Ft. Wayne,

Ind. ... boo —ccoFad oo™ .. 2
WPAK—N. D. Agricultural College, Agricul-

tural College, N. D. ........
WPAZ—Dr. John R. Koch, Charleston, W.

Va, ........ g ioon 2 o e SRS ... 268
WPG—Municipality, Atlantic City, N. J....... dw
WPSC—Penn State College, State College, Pa. 261
WQAA—H. A. Beale, Jr.,, Parkersburg, Pa... 220
WQAC—-Gish Radio Service, Amarillo, Texas 234
WQAE—Moore Radio News Station, Spring-

field, Vermont ....... T ™
WQAM—Electric Equipment Co., Miami, Fla. 268
WOAM-—Electric Equipment Co., Miami, Fla. 263

WQAO—(S‘Yalv‘a,ry Baptist Church, New York,
WQJ—Calumet Rainbo Broadcasting Co., Chi-
cago, Il - R L., 448

WRAF—Radio Club, - porte, Ind........ 224
WRAK—Economy Light Co., Escanaba, Mich. 256
WRAM—Lombard College, Galesburg, IIl..... 244
WRAV—Antioch College, Yellow Springs, O. 263
WRAW-—Avenue Radio Shop, Reading, Pa... 238

WRAX--Fle)}on's Garage, Gloucester City,
N g
WRBC—Immanuel _ Lutheran Church, Val-
pariaso, Ind. ................ ——_ 278
WRC—Radio Corp. of Ama, Washington,

Coldwiter,
254

Mich......

Fund, Washington,

Miss. ...
WREOQ--Reo Motor Co., :Lansing,

WRHF—-gad(i:o Hospital
WRHM—Rosedale ~ Hospital,  Minneapolis.
WRK—Doron Bros. Elec. Co., Hamilten, O... 270

WRNY-—Experimenter Publishing Co., (Radio
News) N. Y. City 258

WRM-—University of Illinois, Urbana, Il..... 273
WRMU—A. H. Grebe & Co., inc., Motor Yacht
Mu-1, N. Y, City..ooooviineoiiiiinn..
WRST—Radiotol Mfg. Co., Inc., § First Ave.,
Bay Shore, N. Y. ... ...ooceiiiii... 216
WRW-—Tarrytown Research Laboratory, Tar-
rytown, N. s Bt hooo) 273
WSAC—Clemson Agricultural College, Clem-

son  College, e eee.s 337
WSAI-U, S. Playing Card Co., Cincinnati, O. 326
WSAJ—Grove City College, Grove City, Pa... 229
WSAN-—Allentown Call, Allentown~ Pa....... 229
WSAP—City Temple, New York, N.
WSAR—Doughty & Welch Elec. Co.,

River, Mass. .........
WSAU—Camp Marenfeed, Chepham, N. H..... 229
WSAV—-C. W. Vick Radio Censtruction Co.,

Houston, Tex. ........... e 248
WSAZ—Chase Electric Shop, Pomeroy, Ohio.. 244
WSB-—The Atlanta Journal, Atlanta, Ga.... 428

WSBC—World Battery Co., Chicago, IlL..... 210
WSBF—Stix Baer_and Fuller, St. Louis, Mo. 273
WEDA—Scventh Day Adventist Church, N.

Y. City .
WSKC‘—Wor;ld’s Star Knitting Co., Bay City,

fich. ...
WSMB—Eaenger

a. . . cesrea ..
WSMH—Shathick Music House, Qwosso. h. 240
WSMK—S. M. K. Radio Corp., Dayton, O.... 275

for Thordaresn. Wada set
described In this lssue
obtaln 2 Aero Coll

« Why

. S . g ’ Dlielectrie
eren -

Aero Coil Units |
T R.F. Kit of 3 Dapcless
. l;‘nr% Colls  $i2.00 Alr-Spaced
- R. F. Regen-

erative Kt s {rding™
{One Speclal 3

Clrewlt Tuner

and | Anten-

3 Clreuit Tuner
Wave Trap Unlt
Osclllator Unlt.

nae caupler). . $11.00
$ 8.

.$ 4.00
-$.5.50

RADIO WORLD
Specifies AERO COILS

Because—they are, by laboratory and per_form-
ance tests, the most powerful, most sensitive as
well as the most selective tuned radio frequency
transformers ever designed.

Test them! You will find their high frequency
resistance,
capacity far lower than the usual standard.

This means stations you never heard before,
tremendous volume and needle sharp tuning
right through locals!

Build with Aero Coils.
for every inductance requirement.

AERO PRODUCTS, Inc.

circuit resistance and distributed

There’s an Aero Coil

Order dircet if your dealer
IS NOT YET SUPPLIED

Get the Free Aero Booklet

1772 WILSON AVE.,
CHICAGO

|
: {
|

i
i

| WTHS—Flint Senior H.
WTIC—Travelers

| WWAD-—\Vright & Wright, Inc., Ph

phia, Pa. ... ..., - FhsT TS
WWAE—Alama Ballroom, Joliet, 1
WWGL-—RndioNEn\;zineering

L

Wofks on One Meter

-

HERE is a 1-meter coil, hooked up'to a

t

ransmitfer, Sidney E. Finkelstein is

demonstrating the transmitter, made by
Leon P. Adelman, distinguished radio
author. (Underwood & Underwood).

WSOE—School of Engineering, Milwaukee,

ise.
WSRF—Harden
WSRO—Radio’ Co., Hamilton, Ohio. .

Sales & Service Co.,
lands, .

burn, a.. . .. o
WTAB—Jall Riyer Daily Herald, Fall River

{ass. . ceetaene. 266
WTAC—Penna. Traffic C ., Johnstown, Pa.. 268

WTAD—
WTAL—|oledo Radio & Elc. Co., Toledo,
WTAM--I\Vi(lilard Storage Battery Co.,

an L AR
WTAP—Cambridge Radio Elec.
WTAQ--S.

R. E. Compton ... 236
0... 252
devc-

...... . 242
Wis. 254

rthage, IIl...

, Ohio

1 Co.,
bridge, 1! .
Van Gordon & Son, Osseo,

WTAR- -{(]cliance Radio & Elec. Co., Norfolk,
a.

WTAS—Charles E.
WTAT—Edison Elec. 1Il.

Erbstein, Elgin, MI. 303

Co. (Portable), Bos-

ton, Mass.

WTAW.-—Agricultural & Mech. (.R.)llege, Col-

WTAX —Williams
WTAY-

Park, o
WTAZ-—T. ] McGuire, Lambertville,
WTG—Kansas

WWJ_Detroit News, 517
WWL~—Loyola University, New Orleans, La.. 275

lege Station, Tex.. 270
\ Hardware
Streator, INl. ...... .
Oak Leaves Broadcasting Assn

pui]

N. J... 261
State  Agricultural College,
Manhattan, Kas. ........... ... oN

.. Flint, Mich.... """ 219
Insurance Co., Hartford,
.47

Corp., l.iichmo'n.xi

Hill, L cieeeeeaa. 213
WWI—Ford Motor Co., Dearborn, Mich. . 266

Detroit, Mich.

No danger of grounding ‘phone 28 Antena-mat has
no connection whatever with ‘phone.
need of outslde aerlal, loop or tape.
Taction guaranteed or
in envelope and mail

Antena-Mat

A unique device to be placed under your
tele_plimne receiver which acts as a perfect
aerial.

Does away with
Absolyte “satis-
money back. Place a dollar

at our risk.
T. M. CAVEN CO.

23’27 Crescont Avenue. Astoria, L. I., N. Y.
Tested and approved by Radio World

A

REAL AUDIO AMPLIFIER!

Only $7.00

Postpaid

Wil positively increase
tha ranga and volume ¢!
Rny tube or ervstal set
three or four times. In-
audible slgnals bullt up
to speaker volume. Com.
aletr as {llustrated. in-
cluding tube. Best parts
and workmanship. Satls-
faction absolutely guar-
anteed.

TRELLCOTT CO.

2118 Hale Avenue Loulsviile, Ky.
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Battery Voltdges to Use
on Thordarson-Wade

(Concluded from page 6)
battery value can not be given as standard
for all cases. For the detector plate con-
nect the 45-volt tap of the B battery block,
but this voltage may be even 6714 for greater
volume and richer tone. Try both and even
other voltages, higher and lower. Any ten-
dency of the set toward over-oscillation may
be checked by reducing the experimental
B battery voltage here. The B posts of
the two remaining auto-transformers are
connected to B plus 135 volts, and this may
be taken as standard, although the grid
bias should be varied from 6 to 12 volts. It
is assumed that the 201A type tube is used
throughout. The bias that is theoretically
correct for minimum B battery consumption

Use 1| to 5 headsets on any Radlo

Set with P and N BindIng Posts.

Ask your Dealer, or 25c. palr, |
postpaid.

JOBBERS, DEALERS
PRICES ON REQUEST

SNOW & CCMPANY
Dept. W. (49 Church St.,, New York

INTHEWEST
it's “‘RADIO™

For Seven Years the Best
Practical Radio Magazine.

A Free Sample Copy
for the asking

PACIFIC RADIO PUB. CO. |

Pacific Bldg.

San Francisco |

The New
and Better

Diamond
of the Air

CEPPIPT

and maximum grid response can not be al-
ways accepted as best from a quality view-
point, and one may determine the C voltage
on the basis of auditory effects alone.

The set is to be operated exclusively on
a speaker, hence no provision is made for
a detector tube listening post.

The overloading that takes place, and
which is enirely curable, is not due to the
form of coupling at all, but to the limita-
tions of tubes. Of course, much of this
strain can be more simply averted by using
high-Mu tubes in the first and second audio
stages (tubes 3 and 4). Instead of 6 to
8, the normal Mu of the 201A, etc, you
would have about 20. Such a high-Mu
tube must not be used in the fina] audio
stage, but the 201A type or a special last-
stage Mu tube being employed. The regula-
tion high-Mu tube in the final audio stage
cuts down the volume and injures tone
quahty

The 1.0 mfd. fixed condenser that by-
passes the RF current around the batteries
is optional and if a small condenser is in
mind for use here it certainly should be
omitted, for only a large one serves the
purpose.

The Adjustable Factor

Looking over the variable factors in the
set we find the following

(1) the tuning condenser Cl regulating
wavelength.

(2) the tuning condenser C2 regulating
wavelength.

(3) the regeneration condenser C3 regu-
latmg feedback.

(4) the rheostat controlling the RF tube.

(5) the rheostat controlling the detector
tube.

(6) the grid leak controlling the dis-
charge of excessive negative electrons from
the detector grid

(7) the potentiometer controlling the
leakage from the second AF tube’s grid.

Every one of these is a volume regula-
tor. But not every one ranks as a control.
Once the detector grid leaks, the potentio-

| meter and the two rheostats are set they

may be left that way. Hence remain only
the three tuning controls or radio-frequen-
cy elements.

The original set was wired for me by
Bob Barbley, 135 Liberty St., . C.

LOUD CRYSTAL SET

Resurts Ebitor:

I thank you very much for your informa-
tion in the Radio University, given to me
in the Sept. 26th issue of Rapto WorLD in
regard to the Crystal Set described ‘in the
July 25th issue by Lewis Winner. The
special hookup that I am referring to is the

¢ 1

The Bernard Audio Amplifier

DX, Selectivity, Volume and Quality
—AIll Marvelously Combined in
RADIO WORLD'S 1926 Model

DIAMOND

OF THE I

AIR

5 tubes, including Bernard AF  hookup,

Sept. 12, 19 and 26 issues of RADIO
WORLD. including picture diagrams of
wiring.

Send 4Sc. for these three numbers or

start your subscription with the Sept.
12 iasue. Send $6 for year’y subscrip-
tion and get these three issues FREE.
Address Circulation Manager, RADIO
gVORLD 145 W. 45th St.,, New York
ity

L

LESTRON

‘

one employing the Carborundum crystal
with the small battery. After fixing the
set as you told me to, the results were re-
markable. The set worked a loud speaker.

G. Claybrooke,
616 E 25th St Los Angeles, Cal

DAVID GRIMES
Super-Selective RADlO

Baby Grand ODuplex Model, $59.50
Emplre Model. .. ... .. .. o 100.00
itatlan Renalssance Model 00.00
Dnvid Grimes Super-Tono Loud Speaker. 28.00

Ask a Grimes Dealer for Demonsriation
David Grimes Radio & Cameo Record Cov
157t Broadway New York,

The New Type 54

Qlceper

MONOTROL

Reg. U. 8. Pat. 0.

Has tho extragrdinary oowe of six stagés of ampli
fieatlon, 8 of radle and 3 of audle, The utmost
simplicity of tuning. Flawless tono qurilty. Excep-
tional selectivity.

Write for booklet “W.” It's FREE.

SLEEPER RADIO CORPORATION
434 washington Street Long Island Clty, N. Y

WHY

Resistance Coupled
Amplification?

BECAUSE this method of amplifi-
cation is the only way to procure
quality of tone without the slightest
distortion. The Daven Super-Ampli~
fier can be conveniently put into any
existing set. Use it also in the new
set you are going to build.

To increase volume 50% and have no
distortion use Daven High Mu Tubes
in Resistance Coupled Amplifiers.
Pri High Mu-20, $4.00. Mu-6 (for

THE REAL 110 VOLT

TUBE

Works Without Batteries
FOR A. C. or D. C. NO REWIRING

LESTEIN CORPORATION

2 BROADWAY CITY

JUST OUT—THE NEW SUPER

HETRO MAGNETIC

The Long Distance Daylight Receiver.
More Power. Reduced Prices.
Bigger Discounts.

Send for New Catalogue
MERCURY ELECTRIC CORP.

2030 GRAND AVE., N, Y. C.

last or output stage), $5.00.
Mail the cotpon for complete information.
e Sne of Mocit”

"DAVEN RATQ \COBPORYIOY”

Resistor Spocialisls
Newark fies. U.S.#at. 0. New Jersey

DaveN Papio Conrorarion  L-10-26
1.8 Summit Streut, Nowark,N. J.
Tlcaso send mo tho following:
+...Resistor Manual. 30c fo anclosed.
/ ++..Complete Catalogue (frec).
t e Hundbook
of Reslstanco Cor
faa Aol Cation. h
aler's

N

Addres:

FOR DEALERS: Send your letter-
hend and wo will have are pearest dis-
utor communlcate with you.

LITTI.E THINGS 0I' RADIO

mail

TIIE nIG

HAVE YOU ANYTHING TO SELL OR EX-.
CHANGE? Use RADIO WORLD’S Clasalfied
Department and get great results, 10c a word.
RADIO WORLD.
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“#rune” [agic Dial
AT Makes any semi-
circular plate con-
denser tune like the
straight-line

quency type.
gears, no backlash

$250

BRUNO RAD!O CORPORATION
Dept. W103 221 Fulton St. New York City

Inquiries Solicited from the Trade

fre-

“Hunt and _Twist”
Gone for Good

Fill in blank spaces on revolving

disc of AUTOMATIC RADIO
LOG CHART with dial settings
from your own set. Bother and
tuss ot locating stations ended. In-
formation on 180 Eastern, Western,
Canadian and local stations ready
instantly at any time. Device meas-
ures 8 inches in diameter and is
handsomely finished in two colors.
Send $1 with coupon today.

Sent Postpaid $ .ﬁ- .OO

to Any Address
R W

on Receipt of

Poelfis Radia Mfa, Co.
8.10 Contralla Bank Bldg.,
Contralla,  Wash.
Gentlemen—Enclosed is _$1 for which please
send me Automatic Radlo Log Chart

Name
Street
Clty State

THE KEY TO THE AIR

(Concluded from page 19)

WCAE Pmsburgh Pa., 461.3 (CST)-—IZ 30 PM

1:30; :30 to 5:3 0,6 to

WCBD Zion, Il., 344.6 (CST)—B PM to 10.

WCCO, Sf. Paul and Minneapolis, an 416,4.
(CST3—9 :30 AM to 12 M; 1:30 PM to 4; 5:50

o 10,
WBAF, New York City, #2 (EST)—645 AM
to 7-45; 11 to 12 M; 4 PM to 5; 6 to 12
WEAR, ' Cleveland, ‘0., 3% (EST)—IO 30 AM
to 12:10 PM; 3:30 to 4:15; 7 to 1
WEEI,  Boston, (ES’I')—6 45 AM
2; 2:30 to 10.

weli 45, 1 PM to
AA, Dallas, Texas 4759 (CST)—10:30 AM to
uso "12:30 PM to 1;2:30 to 6; 6:45 to 7; 8:30 to
WAL to T AM.

i{ New York City, 2726 (EST)—2 PM

WGBS ‘New York City, 316 (EST)—10 AM to
11130PMlo4 6 to 10:3

WGCSP New York City, 316 (EST)~—2:30 PM
to

WGES, Chlcaﬁ L, 250 (CST)—5 PM to 8;

10:30 to
370 (CST)—9:31 AM to 3:30

WGN, Ch|cago, Ill
PM; 5:30 to 11

WHAD Mll\vaukce, Wis., 275 (CST)-—ll AM to
11:30; 6 PM to_ 7:15; 8:30 to

WGR, Buffalo, N. 319 (EST)—IZ M to 12:45
PM; 2 to 4; 7:30 !o 1.

. Milwaukee, Wis,, 275 (CST)—H AM to

5 PM; 4 to 5; 6!0730 8 t
WHA.R Atlamnc City, T, 275 (EST)—Z PM

to 3 7:30 to 10.
W7 i Lomsvnlle, Ky., 399.6 (CST)—4 PM to 5;
0 to 9.
WHN New York City, 360 (EST)—2:15 PM
730 to 11; 11:30 to 12:30 AM
WH?i es Momes, lowa, 526 (CST)—7 30 PM to
to 12,
wh'r Chicago, IIL, 400 CSD—11 AM to 2
PM; 7 to 8:30; 10: 30 to 1

WJY New York City, 405 (ES’I')—7 30 PM to

WJZ Ncw York City, 455 (EST)—IO AM to
11; 1 PM to 2; 4 to 6; 7 to 12

WLIT Phnladelphla, Pa 395 (EST)—IZOZ PM
to 12:30; 2 to 3; 4:30 ¢ 068

WLW, Cmcmnan, 0., 4 (EST)—1040 AM to
lZ]SPM,]SOloS 6!08 10 to 1

WIMAK Lockport, N, Y., 2655 (EST)—ll PM to

WMCA New York Cuy, 341 (EST)—11 AM to
M, 6:30 PM to
New York Cty, 526 (EST)—-3:15 PM
© 4 15; 6:50 to 11,
WOAW, Omaha, Neb., 526 (CST)—12:30 PM to
1:30; 3145 to
wOoC, Davcnport Iowa, 484
2 M,3 330 4!0710
WOR, Ncwark N. (EST)—6:45 AM to
7:45; 2:30 PM to 4; 615(07
WPG Atlantic City, N. J., 299.8 (EST)—7 PM
WQJ, Chlcago 1L, 448 (CST —11 AM to 12 M
3 PM 7 ta 8 10 to 2 AM.
WRC Washmgton D. C, 469 (EST)—1 PM 1o
2 4 to 6:30
EOQ, Lansmg, Mlch|gan 285.5 (EST)—8:15 PM
to 9: 45 10 to
WRNY, Ne\v York C|ty, 258.5 (EST)—11:59 AM
to 2 PM 139 t
WSB, Atlanta Ga 4283 (CST)—12 M to 1 PM;
230:0330 106 8 t0 9; 10:45 t
\.\;S F4 St. Louls Mo., 273 (CST)—IZ M to 1 PM;
to 8 to 9.
WW]J, Detroit, M|ch 352.7 (EST)-8 AM to 8:30;
9:30 tc 10:30; 11: 55(0130 3tod4;6to7;8to9.
KDKA, Plttsburgh Pa., 309 (EST)—9 45 AM to
12:15 PM, 2:30 10330, 5:30 to 10:15.
KI‘.?E ;tl\a!e College of Washington, 348.6 (PST)
KFI, Los Angcles Cal., 467 (PST)—5 PM to 1I.
KFKX, Hastings, Ncb 288.3 (CST)—]Z 30 PM to
1:30; 5:15 to 6:15; 9:30 to 12:3
KFNF Shenandoah Iowa. 266 (CST)—12:15 to
115PM 3 to 4; 6:30 to 10.

(CST)—912 57 AM to

IF YOUR INVENTION Iy new and useful it Is
patentable. Send me your sketeh. Z. H.
POLACHEK, 70 Wall St.,, New York.
Reg. Patent Attorney-Englnse

LOUD SPEAKER RECEPTION
from either coast on three tubes.

Blueprint and instructions.............. $1.00
Necessary low loss coil........
Beautiful finished instrument

S. A. TWITCHELL CO
1930 Western Avenue Minneapolis, Minn,

45

NEUTRODYNE KIT $19.75

Complete kit of licensed Neutrodyne parts, including

panel, tube sockels, rheostats, jack, fixed condensers

and grid leak. Neutroformers complete with varlable

condensers and neutrodons. Every part included even

to serews and wire. Easy read plans,

Send No Monsy Order by Posteard
Pay the Postman

RADIO SURPLUS STORES
MONTANA

HERCULES
AERIAL MAST

20 Ft. Mast $10

HELENA

40 FL mast 525 EE
> Ft. Mast $§45 WF‘R t
L Al steel constructlon, complete u”“ {5
with guy wires and masthead ‘:::;““
pulley We mz the {"I;?l::. g3l Brueprine
2 2048 E 79th SL Cleveland, 0.

FOR
ur new 64-page Radio

“FANS” FOR “HAMS”

NE\V 33-page booklet of
army and navy trans-
mitting apparatus and mis-
cellaneous speclals for
“hams’  such as
Choke Colls, Ganentors
Reslstance Boxes, ete.
More than 1.000.000 fans and hams make our store
thelr headquarters—get these books and find out why.

Write for either or both

Catalog Including  sall
the best and latest Kiis
Parts and Accessorles for
broadcast recelving  mets
Lowest prices In the coun-

509 e Dept.
South C ALO R. W.¢
State TR T S R EFNT 37 Chicago
Street v m.

COMING!

provements over those of former years.

Advertising rates: $300 a page, $150

The 1925 FALL BUYERS’ NUMBER will be much be

If copy for page is received by October 5. it will be printed, on request.
Get in your order and copy now for Radio World’
profit-making circulation.

RADIO WORLD’S

one-half page, $75 one-quarter page,

4th Annual Fall Buyers’ Number!

Dated October 17, 1925. Last form closes October 6§

EVERY READER A BUYER OF RADIO GOODS

Advertisers have found that Radio World’s FALL BUYERS’ NUMBER of former years were business- -bringing issues.
tter than the former issues, as our regular editions now are im-

Use space in this goods-selling issue and reach the thousands of purchasers of sets and parts who are contemplating
buying radio goods for the first time, or are about to change their radio equipment.

Regular advertising rates in force for an enlarged edition and sale.
$100 1 column, $10 per inch.

in an extra color without extra cost.

s 4TH ANNUAL FALL BUYERS’ NUMBER, and cash in on its
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Field Intensity Studied st Biing, ihpenil i el
g ° ° o RADIO DE LUXE

By U. S. in Drive Against oo ECLEARIEO S TUEE

queney with R Coupled Amplin,

tlon.  True Tone Quality. List Price.. ..

Avoidable Interference || st

112-114 Trinity Pines New York, N. Y.
WASHINGTON. Dealers write for our proposition.

6« ” Qe M In an effort to lessen interference the . = = —
LE CALLE SlX TUbe Radlo Bureau of Standards is developing a port-
able apparatus for radio supervisors which

LoV NSRS RN  (ILTRA-LOWLOSS
NET

power of stations so that they do not pro- CONDENSER
All complete, In console du]c)e e.xceSSive interference' SPECIAL CUTLASS PLATES DISTRIBUTE THE STA-
as shown. uring the past few months a study has TIONS EVENLY OVER THE DIAL SIMPLIFIES
$200.00 list been made of several methods hitherto LU AL a4 Gt T N
. used for the measurement of field inten- s $5.00 ’

Long jJistance recelver .| sities. It has been learned that the factor

Tubes, batteries, unit, which de i f signal
aerlal outfit,  Everything determines the strength of signals
Somplete.  Simpte o op- | Produced in a radio receiving set by the

erate. fully guaranteed. | waves from any transmitting station is the

[ S o ——
Two tone walnug field intensity produced by the station.
polmih CAbr wwn. | This field intensity is not determinable |
balance C.O.D. from a knowledge of the power of the
A‘xt‘"" wanted. . transmitting station, and so the interfer-
:::)‘;; “B"‘:Yr;“;;'_' ence cause&i byz station at a given point | s 4
| is measured not by the station’s power but R d B
SYNDICATE by the field intensity which it produces, adlo batteries
R L L G With the advent of higher-power broad
= ey casting this summer, the Bureau of
Standards has measured the field intensi- —t-
ties produced at Washington by a num-

ber of the higher-power stations. These J THEMONEY BCh STOGE o
measurements have shown that the effect - o~

of the higher power is to produce louder ITY RADIO
signals and to increase the radius of the

small zone around the broadcasting station 79 C

in which there is freedom from atmo- QB]JRA“NQLSJ
spheric disturbances and other inter-

ference. This gain is not proportional to

It 4
PHERIX RADIO CORP., 116.F East 2581, N.Y.C.

—they last longer

the increase of power. The higher power Dept. RW, New York City, N. Y.
does not materially nicrease the inter- | Immediate service on Mail Orders. Orders
ference produced by the stations. Fading shipped same day received. Every pur-
at a distance is not reduced by higher chase guaranteed by the oldest radio store
power and limits the zone of satisfactory in New York.

reception. One of the greatest obstacles Daven Super Amplifier Kits (new)....$11.45
to good reception is fading. The Bureau, Exide Sto. Bat.. 100 amp., rubber case 12.95
. in coperation with about 40 other labora- Sterling 100 rubber case, 2-yr. guar.. 1025
tories, has been making graphical records

Tone Clarity
Beyond Expectation

. of fading on prearranged schedules to | | Freshman Eliminators—D.C, $17.50
gﬁfg;:ﬂdtgﬁh:gﬁf‘f 33,‘1 :,?;e;,},‘: | study the changes in fading during the | A C . 20.00
perite-equipped set gives you. Amper- | sunset period. Accurate knowledge of the Clarostat ... 370

— 3 i Freshman Kit.‘ Regular $17.50. 8.95
Complete Bremer Tully Kit, including
Drilled and Engraved Bakelite Panel 39.50

ite is the automatic rheostat which
does away with hand rheostats and
filament meters. No guessing. Noun- ‘J

-
certainty as to correct tube current. -—-l PANELS = Amperites .19
Tubes last longer. Makes any novice | | Erla Balloon Coils. set of three ... 895
amaster operator. Insistupon Amper- RADION and HARD RUBBER Erla Kits, complete eoils and con-
ite when you buy or build. Price $1.10. RETAIL ANY SIZE WHOLESALE dencers 16.50
) g o PRICE LIST MAILED ON REQUEST Amsco Cond., wtr. lne fre, .0005...... 3.35
Write for free hook-ups ‘ Morrison Units adj. 1 325
RapiaLL CoMPANY HARD RUBBER Sterling double reading meter, 08
an -
g Derl RW 13, 50 Franklin St.N.Y.City W | SHEETS—RODS—TUBING | Magravon Hom M. o
F apesial Hard Rubbar Parts Made to Order. Federal Trans. 65 and 65A 3.15
MP T Send Samopls or Sketeh for Quotatlon. Bremer-Tully Nameless Kit 16.95
i NEW YORK HARD RUBBER TURNING CO. Send name and address for our latest
A&, U 5. maT " 212 CENTRE ST. NEW YORK ‘ Radio Catalogue and radio map of the world.
“ ”
The "SELF-ADJUSTING” Rheostat |

Roncrs 2-For-Price-of-1 Subscription Offer
For NEW RADIO WORLD Subscribers Ordering NOW

Radio World has made arrangements This is the way to get two publications

—To offer a ye&:s ?ul?scn'pﬂm iﬁEE for —for the price of onei —Add $1.00 a year extra for

any one of ollowing publications N R
with une year's subscription for RADIO WORLD —Send $6.00 today for RADIO WORLD ~ —Canadian or Foreign Postage.
—RADIO NEWS or —RADIO DEALER or —tor one year (regular price —Present RADIO WORLD subscribers

—RADIO JOURNAL or —for 52 numbers) ~—can take advantage of this offer b:

—POPULAR RADIO or —RADIO (San Francisco) ur _oo4 o1 . = offer by
—RADIO BROADCAST or "IHE EXPERIMENTER or select any one of the other —extending subscriptions one year
—SCIENCE AND INVENTION or -RADIO AGE —nine publications for twelve months. —it they send remewals NOW,

RADIO WORLD’S SPECIAL TWO-FOR-PRICE-OF-ONE SUBSCRIPTION BLANK
RADIO WORLD, 145 West 45th St.,, N. Y. City
Enclosed find $6.00, for which send me RADIO WORLD for twelve months (52 numbers), beginming..........o.ovvecriiiiniiiiiaiie,

4 £ X 3
and also without additional cosi, Radio News, or Polg:éqr RAadioi orsll%)a&i)wf Br&a;ldc;i;. loyr Scl;enc.ep:nd )lnvenuon. or Radio Dealer, or Radio (San Fran-
10 ge (or 3 or (] T subscriptions).

cisco), or The Experimenter, or ‘Radio Journal, or

Indicate if renewal.
Offer Good Until
| October 25, 1925

e
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How to Obtain the Best
Results from the Diamond

(Continued from page 11)
station, then more turns must be put on
the secondary, to make its inductance the
same as that of the loop. However, other
considerations arise, and these you must set-
tle for yourself. For instance, if with the
loop in use the RF and the detector con-
denser both tune in step, you may prefer
to keep this advantage. Then stations may
be logged, as to this pair of dials, with the
same reading for both condensers. You
might not desire to alter the secondary of

-Tl_ne T_hordarson-Wade Set

Shown on front cover of this
issue was constructed by

Barbley’s Radio Service
135 Liberty Street N. Y. City

HEADQUARTERS FOR

This and all other RADIO WORLD Cir-
cuits. Endorsed and recommended by
HERMAN BERNARD.

WRITE FOR PRICES

EVERY SET BUILDER

NEEDS w
& !

THIS
“Morsing Bus-Bar Union”

Makes for quick assembling.
can be made by using Morsing
Union without taking set apart.

Repairs
Bus-Bar

Assemble round or square Bus-Bar and
solder three wires at a time. Order No.
1 for No. 14, No. 2 for 12 wire. Send
25 cents for enough for building one set,
or ten dozen for $1.00,

Newark Watch Case Material Co.
15 Ward Street Newark, N. J.
DISTRIBUTORS WANTED

the RFT to make is correspond to the loop
| readings, because then the parity of read-

ings with the other dial would be lost. That
‘being so, you would want to adjust the

loop. If the collapsible type is employed,
the inductance may be reduced by push-
| ing the top of the loop farther down, mak-
ing the loop more “squat.” Also, the num-
ber of turns on the loop may be increased
| or reduced, depending on whether lower or
higher readings are required.
loop may offer ready solution of
culty.

In dealing with these matters one must
not forget that the set must tune in the
entire broadcast band of wavelengths. Thus
it would ‘be idle to readjust the inductance
on loop or recondary, oniy to make one coil
conform to another that prevents tuning
in the entire band! The winding direc-
tions given in the constructional article, is-
sue of April 11, would enable you to tune
in the entire band with .00005 condensers.
| Therefore attention should be concentrated

on the loop to make its inductive value the

same as that of the secondaries of the RFT
and the detector stage coupler., This in-
ductance is about 176 microhenries.

If anybody has the misfortune of build
| ing the set without being able to obtain
a peep out of it, the wiring should be
checked against the schematic and picture
diagrams. Look over the B batteries, using
a voltmeter. If these batteries show a
| reading of 25 per cent. less than the rated
voltage it is time to replenish. Test the A
battery with ammeter or hydrometer. The
next concern is the tubes. If you can try
them out in some other set, that's preferable.
| A set that doesn’t work usually means (1)
a broken connection, (2) tube trouble, (3)
rundown batteries.

| MOST GRATIFYING RESULTS
OBTAINED WITH DIAMOND
DiamoNp Eprtor :
I have built the Diamond of the Air with

A tapped
the diffi-

A Special Combination !—
The Powertone

Licensed Under Hogan Patent

wit

Bretwood Variable

Grid Leak

In the Set

The Great 5-Tube 1-Dial Receiver Equipped with the Sensational Leak.
COLUMBIA PRINT

RADIO DIVISION,
145 WEST 45th STREET

$41.00

New York City

most gratifying results.

I believe Rapto WoRrLD to be of great
value to the intelligent radio constructor,
the man who is fair-minded enough to inake
allowance for the personal element, with

| "its errors; the man who recognizes that in

| all constructive work, mental or physical,

self-blame, or helpful self-criticism, is.

a greater aid than is arrogant assumptjon
of self-superiority.

CHaARLES G. MANDEVILLE,
505 West 168th St.,
N. Y. City

AUDIO AMPLIFICATION AT ITS |

MAXIMUM $3.50 |

WITH
FLANT
Distortionlets Transformer
Sold on Money-Back
Guaranteg

FLINT RADIO €O.
1816 Wilson Ave., Chicago

JOMmes
MULTF-PLUG
THE srmn@\sérjcbnuzcron

HOWARD B. JONES
918 8. CANAL STREET CHICAGO
NEW IMPROVED

FRESHM

MASMRH@C%

AT AUTHORIZED
FRESHMAN DEALERS ONLY

Get Your Coil
| Connections Right

When You Build

The

Powertone

Construction of this 1.dial, S5-tube quality
receiver fuly described and illustrated, with
“blue prin’ "in black” included, In Aug. 29
and Sept. S issues. Special discussion of how
to connect the coil terminals. Trouble-shoot-
ing in this set, Sept. 12 lssue. Send 45¢. |
Get all three.

RADIO WORLD
‘ 145 West 45th St, N. Y. City

RADIOWORLD’S QUICK-ACTION CLASSIFI

10 CENTS A WORD. 10 WORDS MINIMUM

:DADS.

DINING AND SLEEPING CAR CONDUCTORS
(White), Exp. unnecessary, We train you. Send
for book of Rules and arplicahon. Supt. Railway
Exchange, Sta. C, Los / ngeles.

RADIO HOSPITAL~S
and Super-Heterodynes.

ecialists in Neutrodynes
pt. 4, Abilene, Kansas,

A 1-CONTROL PORTABLE, by Capt. P, V.
O'Rourke; A Baby Super-Heterodyne, only 4
Tubes, by J. E. Anderson; A More Powerful
Diamond, Still only 4 Tubes, by Herman Bernard.
Other features in RADIO WORLD, dated July
n, 1925, 15¢ a copy, or start your subscription
with that number. RADIO WORLD

MAKE $100 WEEKLY in spare time. Sell what
the public wants—long-distance radio receiving

sets.  Two sales weekly pays $100 profit. No
big investment, no canvassing. Sharpe of
Colorado made $955 in one month, Representa-

tives wanted at once. This plan is sweeping the
country—write today before your county is gone,
1

glzarka. c., 126-Y. West Austin Ave., Chicago,

POWERTONE, 1 dial,
described in RADIO WORLD, issues of
Aug. 29 and Sept. 5. Powertone Trouble-shooting,
Sept. 12. Send 15¢ for all three. Special diagrams

and “blueprint in black” included among the many
illustrations. RADIO WORLD

AGENTS WANTED TO SELL standard radio
apparatus. Write us at once if interested. Radio
gevelg._.)n}(cnt and Engineering Co., 180 Broadway.

€W YOork.

BATTERY ELIMINATORS, Radio Sets. Bar-
gains. G. Sims, Lake, New York.

A TRIPLE TESTED SILVERED DETECTOR
or Amplifier WW.201-A Tubes, with Standard
Base, for $4.25, or $$1.50 each. Guaranteed. Wil-
liams Distributing Co., 4301 Third St., Louisville,

BABY PORTABLE SET. How to make it.
See RADIO WORLD dated May 16. 15¢c per copy,
or start your subscription with that number,
RADIO WORLD,

o
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EVERY LEAK is thoroughly tested by the audible beat method, with
an Osglim tube (above), and azain on a megometer. (Foto Topics.)

The Bretwood Variable Grid Leak

(Made in England)

Guaranteed Precision Scale of %4 to 10 megobms

When the King Wanted
A Grid Leak He Commanded
Bretwood

The Bretwood is the world’s most scientific vari-
able grid leak. Noiseless, accurate, it will improve
tonal quality and increase distance range.

Try one. Money back if you’re not elated.

The Bretwood is the officially prescribed leak for
RADIO WORLD’S 1926 Model Diamond of the
Air.

I T ST ST =/ T/ ™" Dealers and Jobbers

Write for
Trade Terms

North American Bretwood Co., 145 W, 45th St., New
Yor_k City :—Enclosed find $1.50. Send one Bretwood
Variable Grid Leak, prepaid, on 10-day money-back
guarantee.

Name .

Street

145 West 45th St. New York City

City.............

[
|
|
.................... : NOI’th American BretWOOd COr
|
ﬂ
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after all. . ...

“HOW WELL YOU CAN HEARZ:

~L
99 IV

is the only thing that really counts

7 OR a few weeks after
we get a new radio set

we all have the “logged 57
varieties of stations last
night” feeling in our
blood. Then we get tired
and want to sit back and
have some real entertain-
ment. For, after all, ==
“How well you can hear feme ¥ 17 uio rrc
is the only thing that amplification without dis.
really counts—no matter terhion.
whether the entertainment is coming from a local
station or one a thousand miles away.

“How well you can hear”

In this “how well you can hear” proposition is
where quality comes in—and so does Acme. The
Acme Apparatus Company, pioneer radio and
transformer engineers and manufacturers, have
long made both trans-
mitting and receiving ap-
paratus of only the high-
est efficiency. Specialists
in amplification, even be-
fore the days of broadcast-
ﬂ . ing, this company has
perfected “amplification
without distortion.”

Aceme’  “Double  Free-edge
Cone” Loud Speaker—for

reproduction  without  dis- . .
tortion. ¥ Distortion does not mean

9th edition of this famous book

just off press—send for your copy

A 40-page book—over 200,000 of which have been
sold at 10c. a copy—gives the complete story of
“Amplification Without Distortion.” Use coupon.

ACME

~ for amplification

merely squeals and howls. Any thing which fails
to give you an exact reproduction of the human
voice Is distortion.

Make this test with your set

Here is how you can test your own set. Start your radio
and at the same time keep up a conversation with two
or three friends.

Unless you can understand the voice over the radio
as easily as that of a friend several feet from you, and
without any more concentration and effort than is or-
dinarily required in talking with him, then you have
distortion.

The reason you have to con-
centrate when listening to a
voice speaking over the or-
dinary radio (an action un-
necessary in ordinary conver-
sation) s simply this: the
individuality of the voice is
lost because distortion has
blurred out the over tones
which give this vitality and .

individuality. Monotones are Z7¢ B —eliminaior  for
always hard to understand. tortion.

The whole story of distortion and how it can be over-
come is carefully and fully explained in “Amplification
Without Distortion,” a book on radio reception which is
invaluable because it is written by a famous radio en-
gineer in language even the radio novice can completely
understand. Over two hundred thousand radio en-
thusiasts can vouch for the service it will give you. Thou-
sands have written us

their thanks. The 9th edi-.

tion is just off the press,

Send for your copy.

Pres., Acme Apparatus Co.

ACME APPARATUS CO,,
DEPT L6, CAMBRIDGE, MASS.

Enclosed find 10c (coin) (stamps) to cover mailing of one copy of 40-
page book, “Amplification Without Distortion.”




