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See this wonderful new five tube
iS LIPEK

CLEAR -O -DYNE

The Super Clear -O -Dyne in a
console cabinet, $190.00

An Astonishing Value at $120.00
you cannot get more in any five tube set made anywhere and

sold at any price than we offer you in this Super Clear -O -Dyne
Model. Test it against the best five tube set you know for selec-
tivity, for distance, for loud speaker volume on far -away stations.
Examine the materials and workmanship. Compare its appearance
in its splendid mahogany cabinet with gold finished front panel,
with that of any other set. You will agree that it is useless to pay
more for any receiver than we ask for the Super Clear -O -Dyne.

It is one of a line of moderately priced, high quality sets incorpo-
rating tuned radio frequency amplification - each of which offers
unapproached performance for its size and type. Write for litera-
ture and name of your dealer.

jobbers and Dealers: Avoid price resistance and give your cus-
tomers the best 'possible performance by selling them Clear -0-
Dyne sets. Order samples to test.
Clear -O -Dyne Model 70 $ 75.00 Clear -O -Dyne Model 80. . . .$12o.00
Clear -O -Dyne Model 71 90.00 Clear -O -Dyne Model 82.... 190.0o
Clear -O -Dyne Model 72 135.00 Other sets from $6o.00 up.

t*e,I

it-rfx THE CLEARTONE RADIO CO. NIZirlryst
CI NCINNATI.O. U.S.A.

THE CI. EA RTON R A DIO COMPANY , CINCINNATI, OHIO
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The New
MONOTROL

REG. U.S. PAT, OFF.

Type 54

In adding 24 improvements to the furthest previous development of the Inverse
Duplex System, the Sleeper Radio Corporation has so broadened possibilities for good
reception in all localities, so simplified the tuning 'while increasing selectivity, so
equalized the tone, so beautified appearance and improved construction, that close
comparison cannot be drawn with previous standards.

Features New to Radio
Sets heretofore were limited by type of aerial
which might or might not work in your locality.
The Monotrol, Type 54, however, works on an
aerial, or aerial -and ground, on any kind of loop,
or, for local reception, on the ground alone.
Sets heretofore were built to operate with dry
cells or with wet cells only. The Monotrol, Type
54, will operate with either storage batteries or
dry cells.
Unusual selectivity is assured by three stages of
tuned radio frequency, yet tuning itself has been
reduced to the utmost simplicity. Simply turn
the large tuning dial to find the wave length, and
reception is then sharpened with a vernier.
To get equal quality on both high and low wave
lengths-well, you simply could not do it hereto-
fore. You can and do with Type 54, Monotrol.

To Dealers:
The Monotrol will be sold throughout the
United States by Registered Community Deal-
ers. Our plan offers the dealer the strongest
sort of merchandising help, greater profit and
protection against illegitimate competition.
Ask your jobber for details or write to us direct.

More Worth While Improvements
The Sleeper Rectiformer, which eliminates the
noisy detector tube, the Doehler die-cast frame
-the double -spring sockets suspended on air-
plane rubber, the new type of intensity control,
the simplification and coding of wiring, the beau-
tiful cabinet of inlaid African mahogany with
panel etched in bronze are, with many others,
features which you must see and hear to note
the difference and to appreciate.

See, hear and operate this new type Monotrol at
your dealer's. Compare it in every way with every
former standard found in set or in reception. Its
performance will convince you that this new
Monotrol closely approaches attainable perfection
in present-day radio.

SLEEPER RADIO CORPORATION
Established

434 Washington Ave., Long Island City, New York
CHICAGO SAN FRANCISCO

10 South La Salle St. 110 New Montgomery St.

"The Most Perfect Radio Set in America"
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WILL YOU GET LONDON?

Licensed
Hetro Magnetic

Receiver

ANY radio engineer will tell you that Hetro Receivers are not only
the most powerful and superior, but get greater distances clearer
and louder than any other known type of receiving instrument.

EUROPEAN stations have frequently been heard, but cross continental reception
is nothing new to tell of when using Hetro Receivers.

H ERE you have a five -tube Hetro Receiver, employing the standard three -dial tun-
ing system, enabling one to get the same station at all times on the original dial set-
tings, using three stages of Hetro Magnetic frequency, detector and two audio,
enables you to get the most distant station on the loud speaker, exceptionally good
and clear.

T HE fact that less "B" battery current is consumed saves the purchaser much of the
outlay in buying renewal "B" batteries and recharging "A" batteries.

S o clear is the speech that the majority of progressive farmers who depend largely
upon agricultural reports, are discarding already purchased five -tube sets for the
Hetro Receiver. They are most dependable for reason that location does not inter-
fere in any way with the volume of the signals.

T HE set itself is selling for a remarkably low price, making the greatest value radio
manufacturers have ever offered. Built in a most beautiful solid mahogany cabinet
with a handsomely engraved panel, making the set fit for the most artistic reception
room.

Specifications
Circuit: Three stages of tuned Hetro Magnetic frequency

amplification and detector, and two stages of audio
frequency amplification.

Tubes: Five in all. Automatic five or four tube control.
Wave Lengths: 150 to 610, includes amateurs.
Aerial: Loop or out -door 75 to 100 ft.
Panel: Beautifully engraved, rubberlite or bakelite, high

polish.

Dials: Three 4 -inch Bakelite.
Rheostats: Standard Klossner.
Condensers: High Frequency-minimum loss.
Sockets: Hoosick, Bakelite.
Cabinet: Mahogany, Distinctive finish 7x26.
Price: Type "H," receiver only, 575.00.

Manufactured under special license, granted
August 13, 1924

GUARANTEE-Will replace any defective set within two years.

Price
Receiver only type 5 H - - - $75.00

Sidbenel Radio Equipment Manufacturing Co.
29 West Mount Eden Avenue

New York, N. Y.
'Manufactured under license granted August 13, 1924. Dealer inquiries welcome.
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A 1 -Tube, No -Crystal Reflex
By A. P. Peck

Associate, Institute of Radio Engineers

AFTER several weeks of intensive research and
experimenting I have developed the 1 -tube re-
flex published in Radio World, issue of July 12,

to a point that makes it one of the most interesting
and inviting of reflexes. The critical tuning present in
my original circuit has been eliminated. As new paths
were being blazed, naturally there was room for im-
provement.

The outstanding trouble seemed to be with the radio -
frequency transformer. Research showed that its func-
tion was nothing more or less than that of a feedback
coil and that radio -frequency amplification was ob-
tained by means of regeneration. With this point in
mind it was comparatively easy to solve the problem.
Fixed radio -frequency transformers as a whole are not
designed for the work that they had to do in the orig-
inal circuit and they worked well only on a small band
of wavelengths. This is true almost regardless of the
type used, although some worked better than others.
A transformer that works well over a broad band must
be tuned. But why use a radio -frequency transformer
at all when we are dealing only with regeneration?
I decided to try a tuned impedance coil in the plate cir-
cuit of the tube as well as one or two other methods
that will be mentioned later.

For most successful control of oscillation I found I
had to add a potentiometer. It helped so much that I
was not sorry. Gradually the several problems were
solved. The results were two circuits that required dif
ferent instruments but gave the same effects.

In Fig. 1 we see what is practically a standard 3 -
circuit tuner with an audio -frequency transformer
added. The constants of the circuit are : L and Ll.
stator and rotor respectively of a standard variocoupler
(with stator tapped in units and tens); Cl, a variable
condenser, .0005 mfd.; C2, standard grid condenser; R,
variable grid leak. The one that I used contained a
liquid resistance element that could be varied by turn-
ing the containing tube. This type was not subject to
temperature changes. Since I changed the constants
of the Peck reflex quite some, I tried to compensate for
this. One of the great helps that I found was the use
of a fixed filament resistance in place of the rheostat.
With a fairly hard tube this was as good as a standard
rheostat and of course had the advantage of not re-
quiring adjustment. Therefore, these resistances are
shown in both of the accompanying illustrations and
are indicated by Rl. R2 is a standard 200 to 300 ohm
potentiometer connected across the A battery. A
switch should be provided so that the battery circuit
can be opened when the set is not in use. L2 is a
honeycomb coil, 35 or 50 turns. The condenser, C3,
should have a maximum capacity of .00035 to .0005 mfd.,
and should be low -loss. The coil, L2, and the condenser,
C3, tune the plate circuit of the tube and provide re-
generation, used in this circuit instead of RF amplifi-
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- Fig.
PECK'S IMPROVED REFLEX (Fig. I.), using the 3 -circuit tuner, the tube
functioning as detector and being reflexed for one stage of AF. The 201A
or 301A type of tube is best, but 199 or 299 works welL L and LI are the
stator and rotor of a variocoupler. L should be tapped for units and tens,
L e., tapped each turn for the first ten turns and once for each succeeding
total of ten turns. CI is a .0005 mfd. variable condenser (normally 23
plates); C2 a grid condenser; C3 a .00035 to .0005 mfd. variable condenser
(17 to 23 plates), shunting a honeycomb coils L2, of 35 to SO turns R is the
grid leak, connected directly from the grid post of the socket to the A-
post of the battery. 121 is a fixed filament resistance. A rheostat may be
used instead. R2 is a potentiometer, 300 to 400 ohms. The midpoint of R2
goes to the F post (S2 on some instruments) of the AF transformer. C4 is

.001 mfd. Use 45 volts of B battery.

cation. C4 is a fixed phone condenser, .001 mfd. I had
very good results with the Federal and the Shermatran
AF transformers. When connecting the transformer
be sure that the leads are joined to the proper binding
posts as indicated in the illustrations.

The circuit given in Fig. 2 is the Peck reflex applied
to a so-called single -circuit tuner. The constants here
are practically the same as in Fig. 1. The only differ-
ence is that a series variable condenser is used. This
is the preferred method in this circuit and the con-
denser is preferable even if a coupler tapped in units
and tens is used. All .of the foregoing remarks relative
to Fig. 1 apply to Fig. 2 also.

Throughout all my work, the one point kept in mind
was to make the circuits work with instruments that
almost all radio fans have on hand. No funny coils or
special condensers were used. In fact the two circuits
can be made from standard sets of the types mentioned
by merely adding an audio -frequency transformer, a
potentiometer and probably one or two fixed con-
densers.

The set may not work properly the first time or
even the second. But in all cases the trouble can be
traced to some fault in the wiring or in the apparatus.

Mounting Parts
Using a 7x14" panel, drill the hole for the vario-

coupler centershaft at left, 4" from the end of the
panel. Measuring 6" to the right from the hole just
drilled, bore the hole for the shaft of Cl and proceed
similarly for the shaft of C3. The tube is fastened to
the baseboard, behind the position to be occupied by
Cl. The rheostat is in front of Cl or at right of panel.
If a jack is used it should he of the single -circuit type
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Wiring

Li

-Fig. 2 -

Peck's Reflex

M=I

FIG. 2-Another form of Peck's Improved Reflex, using the double circuitinstead of the triple one. Fig. 1 is more selective. Note that in Fig. 2 thetuning condenser is in series with the aerial. The tickler of the vario-
coupler is used for regeneration, instead of a honeycomb coil and condenser.

and placed at right of the rheostat. The AF trans-
 former is placed between the condensers Cl and C3 and

the tap switches at top to left of variocoupler.
Tap Switches

In connecting the switch points and taps pursue the
following course: Scrape a little of the insulation off
the wire taps on the stator. These are indentified by
the loops on the stator. To these solder the one end of
each of the connecting wires that are to join these leads
to the switch points. Flexible leads are preferred and
this means stranded wire, insulated. However, No. 18
DCC wire or annunciator wire may be used. Leave
these leads a few inches longer thaii necessary. Now
determine just where the switch is to go. If you are
making your own switch be sure to leave enough room
on the panel for it in calculating your measurements.
Place one switch knob above the other. Drill for the
ten points that will connect to the aerial, then for the
five going to the ground. After the switch holes are
drilled, mount the coupler temporarily, inserting the
shaft through the hole drilled in panel therefor and see
just how much wire is needed for each tap lead from
coil to switch point. Leave Y2" free space and cut the
wire. Then remove the coupler, after all these lengths
are determined, and solder the remaining ends of these
leads to lugs. These lugs are secured to the switch
points with setscrews that also hold the points in place.
In this way you avoid most uncomfortable soldering
after the coupler and switch are permanently mounted.

Wiring Directions

1
Connect the A plus direct to the F plus post of the

 socket, also to one side of the potentiometer R2
and to the B post of the AF transformer, sometimes
designated P2. The A minus is connected from the
battery to one side of the fixed resistance, R1, the other
end of this resistance going to the F minus post of
the socket. Connect the A minus to the remaining
side of Rl.

2 Connect the aerial to the knob controlling one
 series of tap switches (ten switch points being ad-

visable) and connect the ground to the other tap switch
knob. The tap switch connections to the coupler stator
have been described previously in this article.

Connect the beginning to L to one side of the grid3. condenser C2 and to the stator plates of the vari-
able condenser Cl. Connect the end of Ll to the rotor
plates of this condenser and to the minus A on the bat-
tery or the battery side of the fixed resistance. Do not
connect this lead to the socket side of the resistance.

4Connect the P post of the socket to one side of the
 variable condenser C3 and to the beginning of the

honeycomb coil, L2. The end of L2 goes to the remain-
ing side of C3 and to one side of the fixed condenser
C3, this lead also connecting to one of the phones. If
a jack is used, the lead goes to one of the springs of the
single -circuit jack.

5Connect the other phone or jack spring to B plus
.45 volts and connect the B minus to the P post

(sometimes designated P1) of the AF transformer. The
B post, or P2, is connected to the remaining uncon-
nected side of the fixed condenser C4. The G on the
transformer (S1 on some transformers) goes to the
grid post of the socket. The F post or S2 on the AFT
goes to' the midpoint of the potentiometer.

Before testing for signals, disconnect the lead to B
plus and see if the tube lights. If it does, reconnect the
B plus lead.

List of Parts
One standard variocoupler,

stator tapped in units and
tens. (1 LL1)

Two 4" dials.
One double tap switch, or a

series of switch points for
making ten connections con-
trolled by one knob and 4 or
5 controlled by another.

One low -loss variable con-
denser, .0005 mfd., normally 23
plates. (C1)

One variable condenser,
.00035 mfd. to .0005 mfd.,
normally 17 to 23 plates.
(C3)

One 50 - turn honeycomb
coil. (L2)

One fixed condenser, .001
mfd. (C4)

One audio -frequency trans-

former, 5 -to -1 or 6 -to -1 ratio.
(AFT)

One 300 or 400 ohm poten-
tiometer, R2.

One fixed resistance or
rheostat, RI.

One variable grid leak, R.
One cabinet, 7 x 14".
One panel, 7 x 14".
One pair of earphones.
One tube (201A or 301A

preferred).
One socket to match tube.
One A battery to match

tube.
One B battery, 45 volts.
Note: As this set can work

nearby locals on a loud speak-
er, if such operation is de-
sired a speaker should be pur-
chased also.

Why Battery
Readings Differ

AHIGH gravity storage battery has a greater
percentage of sulphuric acid in the electrolyte
or battery solution, and is fully charged when the

hydrometer reads 1.285. The full charge reading of a
low gravity battery is 1.250. Automobile storage bat-
teries are generally high gravity. A low gravity bat-
tery generally lasts longer because the acid solution is
not as strong.

Restoring Tube's
Sensitivity

WHEN the 199 or 299 tube is subjected to ex-cessive A battery current the tube is likely tolose its sensitiveness. The tube can generallybe restored by disconnecting the B battery and operatethe set as usual for about twenty minutes, with the Abattery current 10 per cent. in excess of the normalrating. Some tubes require more than a twenty -minutetest to bring the tube back to normal.
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3 Stages of Resistance AF

IHOW to connect up three stages of

Volume Without Distortion Is Produced

resistance -coupled audio -frequency ampli fication. The cenlnnt ore givrn in th.. lest. I he fun. Gird, tune moat., ed
by resLstance AF and economy d outlay cee &denotes.» of this method.

By Wainwright Astor
THREE stages of resistance -coupled audio -fre-

quency amplification, if properly constructed of
good parts, is about equal to two stages of

transformer -coupled AF. If excellent resistances are
not used the volume may be less and therefore, special
emphasis is laid on the purchase of only the best resist
ance. Also the resistances must be exactly as those
set forth in this article.

The advantage of resistance AF is that amplification
is obtained without distortion. Much discussion has
been waged on the subject of distortion. Some tech-
nicians claim the existance of distortion when it is dis-
covered only by the use of a meter. However, it may
be generally accepted as true that no distortion exists
unless it is such that the ear alone detects it.

also produce no distortion if
only two stages are used and the wiring is correctly
done.

To construct three stages of resistance AF get a
7"x10" baseboard and place temporarily thereon the
three tube sockets, as shown in diagram. The resist-
ances used in the amplification are next to be provided
for, after the manner shown in the diagram, which
serves also as an assembly plan. In making these pro-
visions don't neglect to leave room for the two jacks,
J1 and J2.

One fixed resistance is used to light the 3 tubes and
its value will depend upon the tubes used. The resist-
ances designated in this article are calculated for 201A
and 301A tubes, hence the fixed resistance R7 should be
12 ohms. It lights all three tubes. A switch inserted
so as to interrupt the A+ lead and thus you light tile
amplifier if you pull out the switch. If no switch is
used, the R7 should be rheostat.

Resistances
Resistance, R1, is .1 megohm, that is, 100000 ohms.

R2 is 3 megohms, or 3,000,000 ohms. R3 is .1 megohm.
R4. 5 megohms, R5, .1 megohm, R6, .25 megohm.

Condensers
The fixed condensers are all .00025 mfd. each.

Wiring Directions
The A- lead goes from the battery direct to the F-

posts on the three tube sockets. The A+ is connected
to one side of the fixed resistance, R7, or, if a rheostat
is used, to one leg of the rheostat. The other end of
the rheostat or fixed resistance goes to the F plus posts
on all three tubes. The leads from the detector part
of the circuit are indicated by the posts marked P and
B, the input of the amplifier. The P post is the one
to which the plate of the detector tube is connected and
the B post is the B+ of the detector, usually 22% volts.
Join the plate input to one side of R1, .1 megohm, and
to one side of the fixed condenser, Cl. The B battery
plate of the detector goes to the other side of Rl. The

remaining side of Cl goes to the grid of the first ampli-
fier tube and to one side of the resistance R2, 3 meg-
ohmes. The other side of R2 goes to the A-. The
plate of the first amplifier tube, at the extreme left of
diagram, goes to one leaf of the closed single circuit
jack, J I. This jack has three leaves, two of which are
joined to one jack terminal, and it is to this combina-
tion post that the plate goes. Thus when the plug is
inserted, one stage of AF is cut in. The remaining leaf
of JI goes to one side of the fixed resistance R3, meg-
ohm, and to one side of fixed condenser, C2. The other
side of R3 goes to B+ 90 volts. The remaining open
side of C2 goes to the grid of the second tube and to
one side of the fixed resistance R4, 5 megohms. The
remaining open side of R4 goes to A minus. The plate
of the second tube is connected to one side of the fixed
resistance, R5, .1 megohm, and to one side of the fixed
condenser, C3. The remaining side of R5 goes'to B+
90 volts and the remaining side of C3 to one side of
fixed resistance, R5, .25 megohms, and to the grid of the
third tube. The plate of that tube goes to one of the
springs .,1 the single -circuit lack, J2. the other spring
going to B+ 90 volts. B- is connected to A+.

How to Tell
Battery's Polarity

THE polarity of a storage battery can be deter-
mined by placing wires leading from the ter-
minals in a glass of salt water. The wires must

not come near each other or a short circuit will result.
Small bubbles of gas will accumulate and rise from one
of the wires when the current is turned on. The wire
from which the bubbles rise is negative. A similar
test which gives a plainer indication may he had by
using with the salt one or two pills of phenolphthalein,
obtainable at drug stores. The negative will turn
bright red in this test.

Computing Aerial's
Natural Wavelength

THE natural wavelength of an antenna can be
calculated approximately by adding the length
of the antenna, length of the lead-in and length_

of the ground wire, then multiplying the total length of
all by one and one-half. For example, suppose ' the
antenna is 100 feet long, lead-in 30 feet and ground wire
20 feet, making a total of 150 feet. Multiplying the 150
by one and one-half, the result is 225, the natural period
or fundamental wavelength of the antenna.
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Buying a Complete Set
By N. N. Bernstein

Technical Editor

yES, brother radio fans, we are all getting the
same old thrill-old, yet ever new, like life, love
and marriage. The exquisite thrill is of know-

ing that DX is in the air, winging its untrammeled way
through everlasting space. You wonder if the old
radio set is going to eclipse its record of last year. You
wonder if you really ought to live up to your promise
made during the Summer that you would build a new
and up-to-date receiver with the most modern improve-
ments. Or maybe you want to donate the old set to
your cousin, nephew or uncle and wish to buy a com-
plete outfit all "ready to wear," something that will
look like a real piece of furniture in the home.

Almost weekly a new set appears on the market.
But there are only two fundamental tube circuits, re-
generative and radio -frequency. This, of course,
leaves out the crystal set.

Reflex circuits are merely radio -frequency or regen-
erative circuits so wired as to use one or more tubes
twice, obtaining amplification without the use of extra
tubes.

Referring to the table, under the head of Regener-
ative Circuits, first comes the single -circuit regener-
ative set. This type uses a variometer and condenser
for tuning and regeneration. It depends entirely on
circuit oscillation for its ability to pick up signals.
Properly designed, this set is fairly sensitive, but as
oscillation is almost continually present, and because
tuning is rather broad, this circuit has almost passed
out of popular use. Its great drawback is that it radi-
ates energy from the oscillating detector, which oscil-
lation travels for great distances and is heard in every
receiver, sometimes for several square miles around.
Thus, the single circuit type of set is obnoxious to those
radio fans who understand the serious annoyance its
squealing causes to others.

The double -circuit receiver, employing either two
honeycomb coils or a variocoupler, is almost in the
same class as the single circuit outfit in that it is great
"squealer" or oscillator. The tuning with this circuit
is a great deal sharper than with the single circuit set,
but still it is fast going into disuse simply on account
of its annoying proclivities.

The 3 -circuit honeycomb coil set employs one coil for
the primary, another for the secondary and a third as
the tickler or regenerator coil. This circuit is more
stable in operation than those previously mentioned,
and oscillation is easily controlled. In this class there
is also the three -circuit set using variometers for grid
and plate tuning (the plate tuning regulates the regen-
eration) and the three -circuit set using aperiodic pri-
mary (untuned), condenser tuned secondary and tickler
coil regeneration.

The variometer circuit uses a variocoupler to tune
the antenna, and one variometer in series with the grid
of the detector tube and secondary of the coupler to
tune the grid, and another variometer in the plate cir-
cuit for regeneration. This set is probably the most
difficult of all sets to tune, but really remarkable re-
sults are had from this circuit by persons who have
long experience in tuning. When all three circuits are
correctly balanced there is an extraordinary degree of
sensitivity and regenerative amplification obtained.

In the same class comes the last-named of the 3 -cir-
cuit sets, the one using a fixed or aperiodic primary.
The secondary circuit of this type of set is tuned with
a variable condenser and incidentally it is the grid of
the detector that is thus tuned. The regeneration is
controlled by the movable tickler coil, or rotor. This
circuit is very selective and sensitive, bringing in sta-

tions at great distances, under favorable conditions.
These three 3 -circuit sets are all squealers if improper-
ly operated, but as oscillation is easily controlled, and
also because the radio public is fast learning how to
operate such circuits without interfering with neigh-
bors, this type remains in popular demand. No inter-
ference is caused by this type of circuit if the detector
is not caused to go into oscillation. This is accom-
plished by tuning the set to the actual voice or music
of the radiocasting station, rather than first picking up
the whistle or carrier wave.

The most recent development in regenerative circuits
is the commercial adaptation of the Super -Heterodyne
principle, known and used for several years experi-
mentally before its perfection for the public. The
Super -Heterodyne in its original commercial form em-
ployed eight tubes. The first tube was an ordinary
detector, the second an oscillator, the next three inter-
mediate frequency transformers, the sixth tube an-
other detector and the last two audio -frequency ampli-
fiers. The first tube rectified the signals brought in
from the outdoor or loop antenna and impressed them
on the second tube, which was in a continual state of
oscillation. The second tube or oscillator may be
likened to a miniature transmitting station. The voice
from the first tube impressed itself on the carrier wave
of the oscillator, which is in turn amplified three times.
The resultant signal was again detected by the second
detector (sixth tube) and the signal amplified twice at
audible frequencies for the loud speaker. Properly
constructed and operated, the Super -Heterodyne is the
most sensitive set extant.

Under the head of radio -frequency we have not many
choices. The first RF sets used fixed transformers,
having the most efficient amplification peak at a pre-
determined wavelength, and because of that fact would
only work well over a narrow band of frequencies.
Next came the tuned radio frequency sets, employing
the well known Neutroformers or similar coils. These
transformers are tuned with variable condensers, thus
giving high amplification efficiency over the entire
wavelength of the transformers. The tuned radio-
frequency circuit has developed into the most popular
circuit in use today, owing to its great sensitivity and
selectivity, and to the ease with which the set may be
tuned for any desired station. As tuned RF circuits
have a tendency towards self -oscillation, small cap-
acities are placed between the grids and plates of the
RF tubes to prevent this oscillation, and thereby pre-
vent the set from sending out energy to interfere with
other receiving sets. This is the neutralization. Some
RF sets employ compensating coils which do not need
neutralization. There are also some sets using a com-
bination of fixed and tuned RF, but the general demandis for straight tuned RF. There are very few com-
mercial sets using RF amplification employing variable
inductances as tuning elements, probably because they
are so difficult of quantity and quality factory produc-tion.

Reflex sets use either tuned radio frequency ampli-fication or regeneration as a primary means of build-ing up the signals. Commercially, either crystal orvacuum tube is used for detection. The drawback ,tocrystal detection is that sooner or later the sensitivity
of the crystal is destroyed due to the excessivestrength of the signals, and the presence of a local hattery current, which, although not directly in the crystalcircuit, induces a current into that cireuit. Of course,one tube is saved by the use of a crystal detector, andin cases where there is only one stage of RF. the
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THE NEUTRODYNE from its start has been one of the most popular sets. This is becanse of the very good sensitivity of the circuit, combined withthe ease of tuning and good quality of reception. As all things either go forward or backslide, the Neutrodyne has been on the improve. In the courseof time this low -loss NeutrodYne, called the Magnadyne, utilising low -loss radio -frequency transformers and condensers, found great favor with manyradio fans. The construction of this receiver was described in RADIO WORLD, issues of August 16 and Z3.

THE SELECTIVE CRYSTAL CIRCUIT is a great favorite with beginnerswho want something inexpensive. LI12 is a variocoupler, Cl a 43 -platevariable condenser and CZ a 23 -plate variable. Although a fixed crystaldetector may be used with good results, the adjustable type usually givesgreater satisfaction. There are three controls on this circuit, the antennatuning, the coupling and the secondary tuning, all of which is necessaryto make a crystal circuit tune sharply. This circuit was described in
RADIO WORLD, issue of August 23.

crystal lasts quite a long time. The 1 -tube -and -crystal
set is very popular among newcomers in radio, as this
set gives excellent distance results and is selective
enough for all practical purposes.

The tuned RF reflex sets employ coils greatly similar
to the ones used in the neutrodyne or other tuned RF
sets. Commercially there are some sets that effective-ly use a combination of untuned and tuned RF, with
either crystal or tube detection. There is also a circuit
using one stage of tuned RF regeneration, first audio
stage reflexed back through the RF tube, and an addi-tional stage of audio -frequency amplification. Thiscircuit is a bit critical to adjust, but once the knack is

THE 3 -CIRCUIT TUNER, using the aperiodic primary, tuned secondaryand tickler coil regeneration. This set, described in RADIO WORLD forSeptember 13, is a remarkable DX getter when low -loss instruments are
used throughout. L is the aperiodic primary, 12 the secondary tuned bycondenser Cl, and L3 is the tickler coil or rotor which is in the platecirc.'it, all three coils constituting one variocoupler. The dotted lines rep-
resent additional condensers which may be added to the circuit to increase
regeneration on certain wavelengths. Tuning on this set is controlled by

the condenser dial and the tickler dial.

obtained, excellent work may be done with it. The most
recent development of the Super -Heterodyne set uses
but six tubes. The first tube is a radio -frequency am-
plifier, the second a frequency changer. From there
the signal is again passed through the first tube at the
changed frequency, thus saving one tube, through a
stage of straight intermediate frequency amplification,
and on to the detector and audio -frequency amplifiers.
Hence it is a reflex that uses regeneration and RF.

In general, reflex sets are very sensitive, though
some are not so selective. Good volume on distant
stations is obtained on both indoor and outdoor an-
tenna, and is, of course, governed by the number of
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THE LATEST DEVELOPMENT of the Superdyne circuit, using low -loss cods and condensers throughout. It uses 3 stages of resistance -coupled audio-frequency amplification. The substitution of resistance for transformer amplification reduces the cost of the complete outfit. The two cam switches usedprovide the change -over facilities from short to long waves if taps are ue..ired, and the other cam switch the high and low volume of the amplifiers..The new Superdyne, described fully in RADIO WORLD in the issues of August 23 and 30, Is a sure-fire set.
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THE ULTRADYNE, described in RADIO WORLD for August 30 and September 6, is a Super -Heterodyne. Provision is made for the use of outdoor antennaor a loop. Two tuning controls are used, one for the antenna and the other for the oscillator.

tubes used. Although they are not supposed to, many
reflex sets do oscillate, thereby detracting greatly from
their best efficiency. As reflex sets may be success-
fully operated on loop antennas, they are in demand in
locations where outdoor antennas are impractical.

The only commercial product that uses tuned radio -
frequency, tuned grid and regeneration has met with a
high degree of success everywhere, and although a bit
difficult for the novice to tune it has great sensitivity
that makes it a favorite.

If you are at a loss as to what to buy, go to your
local radio shop and listen to sets in operation. You
will be able to tell which gives what you consider the

best results. If you are located in a large city wherethere are a number of radiocasting stations, you willrequire a set that is very selective. Bear that in mind,so there will be no regrets later at your selection.
Super -Heterodyne, Neutrodyne and 3 -circuit tuner arein that class, also reflexes and the Superdyne. If youare situated in the country, far from any station, youwill need an extra sensitive set, where selectivity maybe sacrificed. The foregoing descriptions of the vari-ous circuits will guide you as to the type of circuitwhich will suit your needs. The number of tubes youwish, and the quality of set you want to own will begoverned largely by the dictates of your pocketbook.
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A 2 -Tube Reflex, 1 Control
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COMBINED circuit diagram and assembly layout of the 2 -tube, 1 -control
reflex, which gives excellent tone quality (Fig. 2). The variable condenser,
the only tuning control, is .00035 mfd., 17 plates, and should be low -loss.
The crystal detector may be fixed or adjustable, but in the experimental
set an Ambrose vernier crystal was used with excellent results, the adjust-
ment lasting for several days, hence not being a ratable control. It is
important to use an excellent crystal, one that stands up on a reflex circuit,
which places more exacting demands on the crystal. The crystal may be
mounted on the P post of the first audio -frequency transformer, on the
baseboard or on the panel. The placement, of course, is more convenient
if panel mounting is employed, The only objection to this is voiced by
persons who do not regard a crystal on the panel as decorative. The
Ambrose crystal is mounted behind the panel, however, and only the levers
protrude. One rheostat may be used for both tubes, instead of the two

shown. In that case use 20 ohms for 201A and 301A.

By Byrt C. Caldwell
WHEN I built the 1 -tube receiver described' in

RADIO WORLD, issue of September 20, the re-
sults were so good that I knew a 2 -tube

receiver, similar in design, but with one control, would
be great. This receiver is described in this article.

This machine is for the person who desires more
volume on the loud speaker than one tube will give.
Very good volume over distance of several hundred
miles is usually possible and the volume on the local
stations is sufficient for the largest home.

The panel is 7" x 12" in dimensions and is made ac-
cording to the layout shown in Fig. 1.

Fig. 2 shows the arrangement of the instruments
and also illustrates the wiring. It is important that
the arrangement of the instruments be followed as
shown.

The tuned radio -frequency transformer is made from
a 3" diameter bakelite radion tube, 3" long. Sixty turns
of No. 24 DSC wire is wound on this. About eight
layers of paper are wound over this wire and six turns
of the same wire are wound in the center of the paper,
in the same direction, for the primary. This trans-
former is fastened to the rear plate of the variable con-
denser, which must be one of the low -loss type. The

Eli..,a 04... ??4uf4i

/.:-.

4
A PANEL 7" x 12" is used for the set. The only control is the condenser
dal, which preferably should be 4" diameter. The switch is optional and
would interrupt the A+. However, as rheostats are provided, but no
potentiometer used, the switch, unless you have one handy, may be omitted,

as it is in Fig. 2 (at left).

tube is placed so that it comes up in the middle of the
tuned RF transformer.

A rheostat is included in this circuit, although it is
not vital. One of the automatic filament control de-
vices will give satisfactory results.

The antenna and ground may be brought to the
front of the receiver or they may be brought out of the
rear of the cabinet, the same as the battery connec-
tions.

The fixed condensers must have a mica dielectric and
all installation must be bakelite, radion or some other
high grade material. The reason for this is that re-
sistance must be kept down to a minimum to allow
maximum selectivity and sensitivity.

Wiring must all be done very carefully and soldering
must be done so that the solder seems to flow out and
join with the wires. Rosin is preferable as a flux and
a large size wire (bus bar) must be used. Fig. 2 shows
how the wiring is done so that results will be at their
best.

The best tubes are the 201A for storage battery and
199 for dry cell use. The B battery voltage should be
90 volts for satisfactory loud -speaker operation. Up
to 150 volts may be used for great volume and as low
as only 45 volts if only phones are to be used.

Tuning, of course, is done with the dial only, as the
rheostat is non -critical.

You will find that this receiver equals the average
good 3 and 4 -tube circuits of the non -reflex type.
Selectivity is of a very high order if good low -loss parts
are used and the wiring and soldering is carefully done.
There is no howling or radiation and the tone is ex-
ceptionally good.

Does Reflexing Cut Tube's Life ?
By G. E. M. Bertram
Chief Engineer, Acme Apparatus Company

HE life of a vacuum tube is notT shortened nor in any way impaired
when the tube is used in a properly de-
signed reflex circuit. It is incorrect to
assume that reflexing a tube exhausts the
thorium coating on the filament. The only
way to destroy the thorium coating on the
filament is by excessive B battery voltage
and excessive filament current. The way
in which tubes arc operated, and not the
type of circuit they are used in, is the
chief factor in the length of their useful
service.

Any tube to amplify properly must have
copious electron emission. Due to the

peculiar properties of the tube the thorium
coating on the filament can often be re-
stored by burning the tube at rated fila-
ment voltage for one and one-half times
the period that the tube was burned in
making it do double duty. The plate
voltage is not applied to the tube when
restoring the thorium.

Loss of electron emission is caused only
by evaporation of the thorium on the
filament. In a vacuum tube a layer of
thorium atoms is formed on the surface
of the filament. This layer is of high elec-
tron emissivity. As fast as atoms of
thorium evaporate from the surface there
is a movement of atoms inside the body
of the material which places another atom
in the surface layer in the same position
occupied by evaporated atom, thus re-

storing the equilibrium of the thorium
inside the filament.

In sets using the same tube for both
radio and audio frequency amplification,
the radio frequency amplification makes
the receiver more sensitive ; that is, it
brings in the distant stations.

A LOW -LOSS 3 -CIRCUIT TUNER, by Neal
Fitzalan, Sept. 13 issue. Send 15 cents or startyour subscription with that number. Radio
World, 1493 Broadway, N. Y. C.

A DX SET ON 5" x 5" PANEL, 1 -Tube Regen
erator, by Herman Bernard. Sept. 13 issue ofRadio World. Send 15 cents or start your sub.
scription with that number. Radio World, 1493
Broadway, N. Y. C.

RHEOSTATS, by A. P. Peck, in Radio World,
issue of Sept. 13. Send 15 cents.
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New and Revisedas STATIONSList U.

HEREWITH is published a complete list of all
11 the radiocasting stations in the United States.

This list contains 521 stations, the number hold-
ing licenses on September 19, the date to which the
list was compiled.

The call letters are given, the name of the sta-
tion owner, the location of the station and the
wavelength in both meters (M) and kilocycles (K).
Call Owner Location M K
KDKA-W't'ghouse Co., E Pittsb'gh, Pa. 326
KDPM-West'ghouse Co., Cleveland, 0. 270
KDPT-South'n Elec Co., San Diego, Cal. 244
KDYL-Tel'em Co., Salt Lake City, U. 360
KDYM-Savoy Theatre, San Diego, Cal. 280
KDYO-Ore. Inst. Tech., Portland, Ore. 360
KDZB-F. E. Silefert, Bakersfield, Cal. 240
KDZE-Rhodes Co., Seattle, Wash. 270
KDZI-Elec. Sup. Co., Wenatchee, Wash 360
KDZO-Nichols A. of M, Denver, Col 360
KDZR-Bel'gham Co., Bell'gham, Wash 261
KFAD-M'Arthur Bros. Merc. Co., Phoe-

nix, Ariz. 360
KFAE-State College, Pullman, Wash. 330
KFAR-Studio Light. Co., Hollywood, Cal 280
KFAW-Radio Den, Santa Ana, Cal. 280
KFAY-W. T. Virgin Co., Medford, Ore 283
KFBB-F. A. Buttrey Co., Havre, Mont 360
KFBC-W. K. Azbill, San Diego, Cal 278
KFBE-R. Horn, San Lius Obispo Cal 360
KFBG-1st Pres. Church, Tacoma, Wash 360
ICFBK-Kball-Upson Co., Sacr'm'to, Cal 283
KFBL-Leise Bros, Everett, Wash. 224
KFBS-Trinidad G -E Co., Trinidad, Col 280
KFBU-The Cathedral, Laramie, Wyo 283
KFCB-Nielson Radio Co., Phoenix, Ariz 238
KFCF-F. A. Moore, Walla Walla, Wash 360
KFCV-F. Mahaffey, Houston, Texas 360
KFCZ-Omaha Cen. H. S., Omaha, Neb. 258
KFDD-St. Michael's Cath., Boise, Ida 252
KFDH-Univ. of Ariz., Tuscon, Ariz 360
KFDJ-Oregon Agri. Col., Corvallis, Ore 360
KFDL-Knight Campbell Music Co.,

Denver, Col. 226
KFDX-lst Baptist Ch., Shreveport, La 360
KFDY-S. D. State College of Ag., Brook-

ings, S. D. 273
KFDZ-H. 0. Iverson, Min'polis, Minn 231
KFEC-Meier & Frank Co., Portl'd, Ore 360
KFEL-Winner Radio Corp., Denver, Col 254
KFEQ-J. L. Scroggin, Oak., Neb. 270
KFER-Auto E. S. Co., Ft. Dodge, Ia 231
KFEV-Radio Elec. Shop, Douglas, Wyo 263
KFEX-Augsburg Sem., Min'polis, Minn 261
KFEY-Bunker Hill & Sull. Mng. Co ,

Kellogg, Idaho 360
KFEZ-Am. So. of Mech. Eng., St. Louis 360
KFFB-Jenkins Furn. Co., Boise, Idaho 273
KFFE-East. Ore. R. Co., Pendleton, Ore. 360
KFFR-Jim Kirk, Sparks, Nev. 226
KFFY-Pincus & Murphy, Alex'dria, La 275
KFGC-La. State Univ., Baton Rouge La. 254
KFGD-Chickasha Radio & Elec. Co.,

Chickasha, Okla. 248
KFGL-Arlington Garage, Arlington, Ore 234
KFGO-Crary H'dw're Co., Boone, Iowa 226
KFGX-lst Pres. Church Orange, Tex. 250
KFGZ-Emmanuel Missionary College,

Berrien Springs, Mich. 268
KFHA-Col. State Normal School, Gun-

nison, Col. 252
KFHH-A. A. McCue, Neah Bay, Wash 261
KFHJ-Fallon & Co., Santa Barbara, Cal, 360
KFHR-Star Elec. & Radio Co., Seattle,

Wash. 270
KFI-E. C. Anthony, Inc., Los Angeles 469
KFIF-Benson Insti., Portland, Ore. 360KFIO-N. Cen. H. S., Spokane, Wash. 252
KFIQ-Yakima Valley Radio Broad-

casting Asso., Yakima, Wash. 224
KFIU-Alaska Elec. Co., Juneau, Alaska 226
KFIX-Church of Latter Day Saints, In-

dependence, Mo. 240
KFIZ-Daily Commonwealth, Fond du

Lac, Wis 273
KFJB-Marshall Elec. Co., Marshalltown,

Iowa 248
KFJC-Post-Intelligencer, Seattle, Wash 233
KFJF-National Radio Co., Oklahoma

City, Okla 252
KFJI-Liberty Theatre, Astoria, Ore 252
KFJK-Delano Radio & Elec. Co., Bristow,

Okla. 233
KFJL-Hardsack Co., Ottumwa, Iowa 242
KFJM-Univ. of N. D., Grand Forks,

N. D. 229
KFJQ-Valley Radio Co., Grand Forks,

N. D. 280
KFJR-Dixon & Son, Stevensville, Mont. 258
KFJX-State Teacher's College, Cedar

Falls, Iowa 229
KFJY-Trenwall Radio Co., Fort Dodge,

Iowa 246
KFJZ-Texas Natl. Gd. (12th Cay.), Fort

Worth, Texas 254
KFKA-Tunwell Radio Co., Fort Dodge,

Iowa 246
KFKB-Brinkley-Jones Hosp., Milford,

Kan. 286
KFKQ-Conway Radio Lab., Conway, Ark 224
KFKV-F. Gray Butte, Mont. 283
ICFICX-Westhighouse E. & M. Co., Hast-

ings, Neb. 291
KFKZ-Nassour Bros., Colorado Springs,

Colo. 234
KFLA.-A. R. Willson, Butte, Mont 248
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Cali Own. Location M K
KFLB-Signal Mfg. Co., Menominee,

Mich. 248 1210
KFLD-P. E. Greenlaw, Franklinton, La 234 1280
KFLE-Nat'l Educational Serv., Denver 268 1120
KFLQ-Bizzell Radio Co., Little Rock,

Ark. 261 1150
KFLU-Rio Grande Radio Co., San Benito,

Texas 236 1270
KFLV-Rev. A. T. Frykman, Rockford,

229 1310
KFLX-Geo. R. Clough, Galveston, Texas 240 1250
KFLY-Fargo Radio Co., Fargo, N. D 231 1300
KFLZ-Atlantic Auto Co., Atlantic, Iowa 273 1100
KFMQ-Univ. of Ark., Fayetteville, Ark. 263 1140
KFMR-Morningside Col., Sioux City, Ia. 261 1150
KFMT-Dr. G. W. Young, Minneapolis 231 1300
KFMW-M. G. Sateren, Houghton, Mich. 266 1130
KFMX-Carleton Cot, Northfield, Minn 283 1060
KFNF-H. Field Seed Co., Shenandoah,

Iowa 266 1130
KFNG-Wooten's Radio Shop, Coldwater,

Miss. 254 1180
KFNJ-Warensburg Elec. Shop Warens-

burg, Mo. 234 1280
KFNY-Montana Phono. Co., Helena,

Mont. 261 1150
KFNX-Peabody Radio Soc., Peabody,

Kan. 240 1250
KFOC-First Christian Church, Whittier,

Calif. 236 1270
KFOD-Vern Peters, Wallace, Idaho 224 1340
KFOF-Rohrer Electric Co., Marshfield,

Ore. 240 1250
KFOJ-Moberly H. S. Radio Club, Mober-

ly, Mo. 246 1220
KFOL-L. M. Schafbush, Marengo, Ia 234 1280
ICFON-Echophone Radio Shop, Long

Beach, Calif. 234 1280
KFOQ-Ora W. Chancellor, Galveston,

Texas 240 1250
KFOR-David City Tire & Elec. Co ,

David City, Nebr. 226 1330
KFOT-College Hill Radio Club, Wichita,

Kan. 231 1300
KFOU-Hommell Mfg. Co., Richmond,

Calif. 254 1180
KFOX-Bd. of Ed. Tech. H. S., Omaha,

Nebr. 248 1210
KFOY-Beacon Radio Soc., St. Paul, Minn. 226 1330
KFOZ-Hudson Real Est. Co., Fort Smith,

Ark. 233 1290
KFPB-E. J. Brown, Seattle, Wash 224 1340
KFPG-Garrettson & Dennis, Los Angeles 254 1180
KFPH-H. C. Mailander, Salt Lake City 242 1240
KFPL-C. C. Baxter, Dublin, Texas 242 1240
KFPM-New Furn. Co., Greenville, Tex 242 12.40
KFPN-Missouri Nat'l Guard, Jefferson

City, Mo. 242 1240KFPP-G. & G. Radio & Elec. Shop,
Olympia, Wash. 236 1770

KFPQ-C. M. Esler, Dennison, Tex 231 1300
KFPR-Forestry Dept., Los Angeles, Cal. 231 1300
KFPV-Heintz & Kohlmoos, San Fran-

cisco, Cal. 236 1270
KFPW-M. E. Church, S. Carterville, Mo. 268 1120
KFPX-lst Pres. Church, Pine Bluff, Ark. 242 1240
KFPY-Symonds Inv. Co., Spokane, Wash. 283 1060
KFQA-The Principia, St. Louis 261 1150
KFQB-Searchlight Pub. Co., Fort

Worth, Tex. 254 1180
KFQC-Kidd Bros., Taft, Cal. 227 1320
KFQD-Chovin Supply Co., Anchorage,

Alaska 280 1070
KFQE-Kickinson-Henry Radio Lab ,

Colorado Springs, Col. 224 1340
KFQF-D. A. Boult, Minneapolis, Minn. 224 1340
KFQG-So. Cal. Radio Ass., Los Angeles 226 1330
KFQH-Radio Svc. Co., Burlingame, Cal. 231 1300
KFQI-Thos. H. Ince Co., Culver City,

Cal. 234 1280
KFQM-Texas Highway Bulletin, Aus-

tin, Texas 268 1120
KFQN-Third Bap. Church, Portland,

Ore. 283 1060
KFQO-Meier Radio Shop, Russell, Kans. 261 1150
KFQP-G. S. Carson, Jr., Iowa City, Ia. 224 1340
KFQR-W. L. Ellis, Okla. City, Okla 250 1200
KFRA-M. S. Olson, Carver, Minn 240 1250
KFRB-Hall Bros., Beeville, Tex 248 1210
KFSG-Echo Park Evang. Assn., Los

Angeles 278 1080
KFSY-Van Blavicom Co., Helena, Mont. 261 1150
KGB-Ledger. Tacoma, Wash 252 1190
KGG-Hallock & Watson, Portland, Ore. 360 830
KGO-Gen. Elec. Co., Oakland, Cal 312 960
KGU-M. A. Mulrony, Honolulu, Hawaii. 360 830
KGW-Oregonian, Portland, Ore. 492 610
KGY-St. Martin's College, Lacey, Wash. 258 1160
KHJ-Times, Los Angeles 395 760
KHQ-Wasmer, Seattle, Wash. 360 830
KJQ-C. 0. Gould, Stockton, Cal. 360 830
KJR-Northwest Rad. Ser., Seatle, Wash 283 1060
KJS-Bible Inst. of L. A., Los Angeles 360 830
KLS-Warner Bros. Rad. Co., Oakland,

Cal. 360 830
KLX-Tribune Pub. Co., Oakland, Cal. 509 590
KLZ-Reynolds Rad. Co., Denver, Colo 283 1060
KMJ-San Joaquin Lt. & Pr. Corp ,

Fresno, Cal. 273 1100
KMO-Times, Tacoma. Wash. 360 830
KNT-Gray's Harbor Rad. Co., Aberdeen,

Wash. 263 1140
KNX-Elec. Light. Sup. Co.. Los Angeles 360 830
KOB-N. M. Col. of Ag. & Mec. Arts,

State College, N. M. 360 620

Complete and
Up -to -Date

Call Owner Location M K
KOP-Detroit Police Dept., Detroit, Mich. 423286 1n0500

KPO-Hale Bros., San Francisco
KQP-AppleCity Rad. Club, Hood River,

Ore. 360 830
KQV-Doubleday-Hill, Pittsburgh, Pa 360360 830830

KQW-C. D. Herrold, San Jose, Cal.
KRE-Gazette, Berkeley, Cal. 878 1080
KSD-Post Dispatch, St. Louis 546 550
KTW-lot Presb. Church, Seattle, Wash 360 830
KUO-Examiner Ptg. Co., San Francisco 360 830
KUY-Coast Radio Co., El Monte, Cal. 256 1170
KWG-Porctaabl.le Wireless Tel., Stockton,

360 830
KWH-Examiner, Los Angeles 360 830
KYW-Westinghouse Co., Chicago 536 560
KYQ-Electric Shop, Honolulu 360 830
KZM-D. Allen, Oakland, Cal. 360 830
KZN-Cope & Johnson, Salt Lake City 268 1120
WAAB-Jensen, New Orleans 268 1120650

WAAC-Tulane Univ., New Orleans
WAAD-Oliio Mech. Inst., Cincinnati 360 830
WAAF-Drovers Journal, Chicago 286 1050
WAAK-Gimbel Bros., Milwaukee, Wis 280 107e
WAAM-I. R. Nelson Co., Newark, N. J.263 1140
WAAN-Univ. of Mo., Columbia, Mo 254 1180
WAAW-Omaha Grain Ex., Omaha, Neb. 360 830
WABB-Har. Sptg. Gds. Co., Harrisburg

Pa. 266 1130
WABD-Parker High School, Dayton, 0.283 1060WABE-Y. M. C. A., Washington, D. C.283 1060
WABG-Arnold Edwards Piano Co., Jack-

sonville, Fla. 243 1210
WASH-Lake Shore Tire Co., Sandusky,

Ohio 240 1250
WABI-Bangor Rail. & Elec. Co., Bangor,

Me. 240 1250WABM-F. E. Doherty Rad. Sup. Co ,
Saginaw, Mich. 254 1180

WABO-Lave Ave. Bap. Church, Roch-
ester, N. Y. 275 1090

WABQ-Haverford Col. Rad. Club, Haver -
ford, Pa. 261 1150WABR-Scott H. S., Toledo, Ohio 270 1100

WABU-Victor Talk. Mach. Co., Camden,
N. J. 226 1330

WABW-College of Wooster, Wooster, 0.234 1280
WABX-H. B. Joy, Mt. Clemens, Mich... 270 1110WABY-John Magaldi, Philadelphia 242 1240WABZ-Coliseum Pl. Bap. Church, New

Orleans 263 1140
WBAA-Purdue Univ., W. Lafayette, Ind. 360 830WBAH-The Dayton Co., Minneapolis 360 830WBAK-Penn. State Police, Harrisburg,

Pa. 400 750WBAN-Wireless Phone Corp., Paterson,
246 1220N. J.

WBAO-James Millikin Univ., Decatur,
III. 360 830

WBAP-Star-Telegram, Fort Worth, Tex. 476 620WBAU-Republican Pub. Co., Hamilton,
Ohio 258 1160

WBAV-Erner & Hopkins Co., Columbus,
390 770WBAX-J.OHh.ioStenger, Jr., Wilkes-Barre,

Pa. 360
83WBAY-Amer. Tel. & Tel., N. Y. C 492 6108WBBA-Plymouth Cong. Church, New-ark, 0. 240 1250WBBD-Barbey Bat. Ser., Reading, Pa 234 1280WBBE-Alf'd R. Marcy, Syracuse, N. Y 246 1220WBBG-Irving Vermilya, Mattapoisett,

240 1250WBBH-J, Irving Bell, Port Huron, Mich. 246 1220WBBJ-Neel Elec. Co., West Palm Beach,Fla.
WBBL--Grace Covenant Presb. Ch., Rich-mond,1160Va.
WBBM-Frank Atlass Prod. Co., Lincoln, 253

1060III.226 1330WBBN-Blake, A. B., Wilmington, N. C. VS 1090WBBR-People's Pulpit Asso., Rossville,N. Y.
244

1230WBBV-Johnstown Rad. Co., Johnstown,Pa.
238 1210WBBZ-N. B. Watson, Indianapolis, Ind. 227 1320WBL-T. & H. Rad. Co., Anthony, Kan 261 1150WBR-Penna. State Police, Butler, Pa 286 1050WBS-D. W. May, Inc., Newark, N. J 360 830WBT-Southern Radio, Charlotte, N. C. 360 830WBZ-Westinghouse, Springfield, Mass 337 890field, Mass.
33WCAC-J. Flake Jewelry, Ft. Smith, Ark. 3607 119°830WCAD-St. Lawrence Univ., Canton, N. Y. 360 830WCAE-Kaufman & Baer, Pittsburgh 462 650WCAG-C. R. Randall, New Orleans 268 1120WCAH-Entrekin Elec. Co., Columbus, 0. 286 1050WCAJ-Neb. Wesleyan Univ., UniversityPlace, Neb. 360 830WCAK-A. P. Daniel, Houston, Texas 263 1140WCAL-St. Olaf Cot, Northfield, Minn 360 830WCAO-Sanders & Stayman Co., Balti-more, Md.

WCAP-Chesapeake & Potomac Tel. Co , 360
830

Washington, D. C.
WCAR-Alamo Co., San Antonio, Tex 360489 .83084°WCAT-South Dakota School of Mines,Rapid City, S. D. 240 1250WCAU-Durham & Co., Philadelphia, Pa. 286 1050WCAV-Dice Elec. Co. Little Rock, Ark. 360 830WCBA-C, W. Heinibach, Allentown , Pa. 280 1070WCBC--Univ. of Mich., Ann Arbor, Mich. 280 1070WCBD-W. G. Voliva, Zion, III. 345 870WCBF-Paul J. Miller, Pittsburgh

236 1220
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Call Owner Location M K
WCBG-H. S. Williams, Pacagoula, Miss. 236 1.270
WCBI-Nicoll, Duncan & Rush, Bemis,

Tenn. 2:26 1330
WCBJ-J. C. Mans., Jennings, La. 244 1230
WCBK-E. R. Hall, St. Petersburgh, Fla 266 1130
WCBL-N. Radio Mfg. Co., Houlton, Me 280 1070
WCBM-Charles Swarz, Baltimore, Md 229 1310
WCBN-J. Boland, Ft. Ben. Harrison, led 266 1130
WCBO-Radio Shop, Inc., Memphis, Tenn 250 1200
WCBQ-1st Baptist Ch., Nashville, Tenn 236 1270
WCBR-Univ. of Miss., Oxford, Miss 242 1240
WCBT-Clark Univ., Worcester, Mass 238 1260
WCBU-Arnold Wire. Co., Arnold, Pa 254 1180
WCBV-Tullah'a R. C., Tullahoma, Tenn 252 1190
WCBW-G. P. Rankin, Jr., Macon, Ga. 226 1330
WCBY-Forbes Elec. Shop, Buck Hill

Falls, Pa. 268 1120
WCBZ-Ccrpotelli Bros., Chgo. Hts. Ill 248 1210
WC3C-Stix- Baer & Co. & Fuller Co ,

St. Louis, Mo. 360 830
WCX-Detroit Free Press, Detroit 517 580
WDAE-Tampa D'ly Times Tampa, Fla 360 830
WDAF-Kan. City Star, Kan. City, Mo 411 730
WDAG-J. L. Martin, Amarillo, Texas 263 1140
WDAH-Trinity Meth. Church (So.)

El Paso, Texas 268 1120
WDAJ-A & W P RR Co., Col. Park, Ga 360 830
WDAP-Board of Trade, Chicago 360 830
WDAR-Lit Bros., Philadelphia 395 760
WDAS-,S. A. Waite, Worcester, Mass.- 360 830
WDAU-Slocum & Kilburn, New

Bedford, Mass. 360 830
WDAY-Fargo Radio Co., Fargo, N. D 244 1230
WDBB-A. H. White Co., Taunton, Mass 229 1310
WDBC-Kirk, Johnson & Co., Lancaster,

Pa. 258 1160
WDBD-H. E. Buns, Martinsb'g, W. Va 268 1120
WDBF-R. G. Philips, Youngstown, 0 246 1220
WDBH-C. T. Sherer Co., Worcester,

Mass. 268 1120
WDBI-Radio Spec. Co., St. Petersburg,

Fla. 226 1330
WDBJ-RichardsonWayland Elec. Co ,

Roanoke, Va. 229 1310
WDBL--Wisc. Dept. of Markets, Stevens

Point, Wise. 278 1080
WDBN-Elec. Light & Power Co., Ban-

gor, Me. 252 1190
WDBO-Rollins College, Winter Park,

Fla. 240 1250
WDBP-State Normal School, Superior,

Wisc. 261 1150
WDBQ-Morton Radio Sup. Co., Salem,

N. J. 234 1280
WDBR-Tremont Temple, Boston, Mass. 256 1170
WDBS-S. M. K. Radio Corp., Dayton,

Ohio 283 1060
WDBT-Taylor's Book Store, Hatties-

burg, Miss. 236 1270
WDBU-Somerset Radio Co., Skowhegan,

Me. 258 1160
WDBV-St rand Theatre, Fort Wayne,

Ind. 258 1160
WDBX-Otto Bauer, New York City 233 1290
WDBZ-Boy Scouts Ama., Kingston,

N. Y. 233 1290
WOBI-E. B. Peddicord, New Orleans 242 1240
WDM-Ch. of Covenant, Wash'ton, D. C. 234 ma
WDZ-J. L. Bush, Tuscola, Ill. 248 1210
WEAA-Fallain & Lathrop, Flint, Mich. 280 1070
WEAF-W. E. Co. (A. T. & T.) N. Y. C. 492 610
WEAH-Wichita B. of T., Wichita, Kan. 244 1230
WEAI-Cornell Univ., Ithaca, N. Y., .. 286 1050
WEAJ-Univ. of S. D., Vermillion, S. D. 280 1070
WEAM-Borough, North Plainfield, N. J. 252 1190
WEAN-Shepard Co., Providence, R. I. 273 1100
WEAO-State Univ., Columbus, 0. 360 830
WEAP-Mobile Radio Co., Mobile, Ala. 360 630
WEAU-Davidson Bros. Co., Sioux City,

Iowa 360 830WEAY-W. Horowitz, Houston, Texas 360 830
WEB-Ben wood Co., St. Louis, Mo. 360 830
WEBA-Electric Shop, Highland Park,

N. J. 233 1290
WEBC-W. C. Bridges, Superior, Wisc 242 1240
WEBD-Elec. Equip. & Svc. Co., Ander-

son, Ind. 246 1220
WEBJ-Third Ave. R. R. Co., N. Y. C. 273 1100
WEBK-Grand Rapids Radio Co., Grand

Rapids, Mich. 261 1150
WEBL-Radio Corp. of Am. (portable) 226 1330
WEBO-Radio Co., Hamilton, 0. 250 1200
WEV-HurIburt-Still Elec. Co., Houston 263 1140WEW-St. Louis Univ., St. Louis, Mo. 261 1150
WFAA-Dallas News & J'r'1, Dallas, Tex. 476 620WFAB-C. F. Woese, Syracuse, N. Y. 234 1280
WFAM-Times, St. Cloud, Minn. 485 620WEAN-Hutchinson Elec. Ser. Co,Hutchinson, Minn. 286 1050WFAV-U. of Neb. Dept. of Elec. Eng ,

Lincoln, Neh. 275 1090
WFBH-Concourse Radio Co., N. Y. C 273 1100WEBW-Ainsworth-Gates Radio Co ,

Cincinnati 309 970
WFI-Strawbridge & Liotcier, Phila'phia 395 760WGAL-Lancaster Elec. Sup Co., Lan

caster, Pa. 248 1210WGAN-C. E. Lloyd, Pensacola, Fla. 360 830
WGAQ-Glenwood R. C., Shreveport, La. 360 830WGAW-E. C, Albright. Altoona, Pa. 261 1150WGAZ-Tribune, South Bend, hid. 275 1090WGI-Amer. Radio Res. Corp., Medford

Hillside, Mass. 485 620WGR-Frd. T. & T. Co., Buffalo, N. Y. 360 830
WGY-Gen. Elec. Co., Schenecta ly N. Y. 380 760WHA-Unlv. of Wis., Madison, Wis. 360 830WHAA-State Univ. of Iowa, Iowa City,

Iowa 283 1060WHAD-Marquette Univ., Milwaukee,
Wts 280 1070WHAG-Univ. of Cin. Cincinnati, 0.222 1350WHAH-Hafer Sup. Co., Joplin, Mo. 283 1060WHAK-Roberts Hdw. Co., Clarksburg,
W. Va. 360 830

Call Owner Location
WHAM-Univ. of Rochester, Rochester,

N. Y. 283
WHAP-Otta & Kuhns, Decatur, I11 360
WHAR-Par. R. & E. Co., Atlantic City 231
WHAS-Courier-Journal Times, Louis-

ville, Ky. 400
WHAV-Wilmington Elec. Spec. Co ,

Wilmington, DeL - 360
WHAZ-Rensselaer Pol. Ist., Troy, N. Y 380
WHB-Sweeney Sch. Co. Kan. City, Mo 411
WHK-Radio Box Co., Cleveland, Ohio 283
WHN-Loew's State Theatre, N. Y. C. 360
WHO-Bankers Life Co., Des Moines, Ia. 526
WHT-Mich. L & C. Co., Rogers, Mich. 300
WIAB-Joslyn Auto Co., Rockford, Ill. 252
WIAC-Gal'ston Tribune, Galveston, Tex. 360
W1AD-H. R. Miller, Philadelphia, Pa. 254
WIAK-Jour'lStock'n Co., Omaha, Neb. 278
WIAO-School of Eng. of Milwaukee,

Milwaukee, Wis. 246
WIAQ-Chronicle Pub. Co., Marion, Ind. 226
WIAS-Home Elec. Co., Burlington, Ia. 360
W1AU-Am. T. & S. Bank, Le Mars, Ia. 360
WIAY-Woodward & Lathrop, Wash-inon,
WIL-Continengttal Elec. Sup. Co., Wash -

273

ington, D. C. 360
WIK-K. & L. Elec. Sup. Co., McKees-

port, Pa. 360
WIP-Gimbel Bros., Philadelphia. Pa 509
WJAB-Amn. Elec. Co., Lincoln, Neb 229
WJAD-Jackson's R. E. L., Waco, Tex. 360
WJAG-Norfolk D'ly News, Norfolk, Neb. 283
WJAK-C. L. White, Norfolk, Neb. 360
WJAM-D. M. Perham, Greentown, Ind. 254
WJAN-Peoria Star, Peoria, IlL 280
WJAQ-Capper Pub., Cedar Rapids, Ia. 268
WJAR-Outlet Co. Providence, R. L 360
WJAS-Pittsburgh Radio Sup. House,

Pittsburgh, Pa. 250
WJAX-Union Trust Co., Cleveland, 0.390
WJAZ-Chicago Rad. Lab., Chicago 448
WJD-Dennison Univ. Granville, 0. 229
WJY-Radio Corp. of Am., N. Y. C. 405
WJZ-Radio Corp. of Am., N. Y. C. 455
WKAA-H. F. Paar, Cedar Rapid., Ia. 360
WKAD-Chas. Looff, E. Providence, R. L 240
WKAF-U. S. Radio Sup. Co., Wichita

Falls, Texas 360
WKAN-Un. Bat. Co., Montgomery, Ala. 226
WKAP-D. W. Flint, Cranston, R. I 360
WKAQ-Radio Corp. of P. R. San Juan,

Porto Rico 360
WKAR-Mich. Agr. Col., E. Lansing,

Mich. 230
WKAV-Laconia R. C., Laconia, N. H. 254
WKY-WKY Radio Shop, Oklahoma City,

Okla. 360
WLAG-Cutting & Walsh. Radio Corp ,

Minneapolis, Minn. 417
WL.AH-S. Woodworth, Syracuse, N. Y. 234
WLAL-Naylor Elec. Co., Tulsa Okla. 360
WLAP-W. V. Jordan, Louisville, Ky. 360
WLAQ-A. E. Schilling, Kalamazoo, Mich. 233
WLAV-Elec. Shop, Pensacola, Fla. 254
WLAW-Police Dept., N. Y. C., N. Y. C. 360
WLAX-Putnam E. Co., Greencastle, Ind. 231
WLB-Univ. of Minn., Minneapolis, Minn. 360
WLS-Sears Roebuck Co., Chicago, Ill. 345
WLW-Crosley Mfg. Co., Cincinnati, 0.309
WMAC-C. B. Meredith Cazenovia, N. Y.261
WMAF-Round Hills Radio Corp., Dart-

mouth, Mass. 360
WMAH-Gen. Sup. Co., Lincoln. Neb. 254
WMAK-Norton Lab., Lockport, N. Y 273
WMAL-Trenton Hw. Co., Trenton, N. J. 256
WMAN-Broad St. Bap. Ch., Columbia, 0. 286
WMAP-Utility Bat. Ser., Easton, Pa 246
WMAQ-Chicago Daily News, Chicago 448
WMAV-Ala. Poly. Inst., Auburn, Ala. 250
WMAY-Kingshighway Pres. Church,

St. Louis, Mo. 280
WMAZ-Mercer Univ., Maccn, Ga. 261WMC-Com. Appeal, Memphis, Tenn. 500
WMU-Doubleday-Hill Elec. Co., Wash-

ington, D. C. 261
WNAC-Shepard Stores, Boston, Maas 278
WNAD-Univ. of Okla. Norman, Okla 360WNAL-R. J. Rockwell Omaha, Neb 242
WNAV-Peo. T & T Co., Knoxville, Tenn 236
WNAP-Wittenberg Col., Springfield, 0 230
WNAR-C. C. Rhodes, Butler, Mo. 231
WNAT-Lenning Bros. Co. Philadelphia 360WNAW-Pen. R. C., Ft. Monroe, Va.360
WNAX-Dakota Radio Ap. Co., Yankton,

S. Dak. 244
WOAB-Val. Radio, Grand Forks, N. D 280
WOAC-Maus Radio Co., Lima, Ohio 266WOAD-Friday Bat. & Elec. Corp ,

Sigourney, Iowa 360WOAE-Midland Col., Fremont, Neb 360WOAF-Tyler Corn Col., Tyler, Tex 360WOAG-Apollo Theatre, Belvidere III 224
WOAI-Evening News & Express, San

Antonio, Tex. 385WOAN-Vaughn Cons. of Music, Law-
renceburg, Tenn. 360

WOAO-Lyradion Co., Mishawaka, Ind 360
WOAT-B. M. Hamp, Wilmington, Del. 360
WOAV-Penn. Nat. Guard, Erie, Pa. 242
WOAW-W'drnen of World, Omaha. Neb. 526WOAX-F. J. Wolff, Trenton. N. J. 240
WOC-Palmer Sch. of Chiro., Davenport,

Iowa 484WOI-Iowa State Col., Ames. Iowa 360WOO-John Wanamaker, Philadelphia 509
WOQ-West. Radio Co., Kansas City, Mo. 360
WOR-Bamberger & Co. Newark, N. 1.405
WOS-Mo. State Market Bureau, Jeffer

son City, Mo. 441 680
WPAB-Penn. State Col., State Col. Pa. 283 1060
WPAC-Donaldson Radio, Okmulgee,

Okla. 360 830
WPAH-Wis. D. of M., Waupaca, Wis. 360 830

K Call Owner Location M K
WPAJ-Doolittle Radio Corp., New

1060 Haven, Conn. 268 1120
830 WPAK-N. Dak. Agri. College, Agricul

1300 tural College, N. D. 360 620
WPAL-Superior Rad. Tel. & Equip. Co ,

750 Columbus, Ohio 286 1050
WPAM-Auerb'h & Guettel, Topeka, Kan 360 830

830 WPAP-T. D. Philips, Winchester, Ky 360 830
760 WPAQ-Gen. Sales & Eng. Co., Frost -
730 burg, Md. 360 830

1060 WPAR-Ward Bat. Co., Beloit, Kan 236 1720
830 WPAU-Concordia Col., Moorhead, Minn 360 620
570 WPAZ-Dr. J. R. Koch, Charleston, W. V. 273 1100

1003 WQAA-H. A. Beale, Parkesburg, Pa. 360 830
1190 WQAC-E. B. Gish Amarillo, Texas 360 830

830 WQAE--Moore Radio, Springfield, Vt 275 1090
1180 WQAF-Sandusky Register, Sandusky, 0.240 1250
1080 WQAL-Coles Co. TeL & Tel. Co.,

Mattoon Ill. 258 1160
1220 WQAM-Elec. Equip. Co., Miami, Fla 283 1060
1330 WQAN-Scranton Times, Scranton, Pa. 280 1070
830 WQAO-Calvary Baptist Chr., N. Y. C. 360 830
830 WQAQ-W. Tex. Rad. Co., Abilene, Tex. 285 1050

WQAS-Prince-Walter Co., Lowell, Mass. 266 1130
1100 WQAX-Rad. Equip. Co., Peoria, I11.360 830

WQJ-CalumetRainbo Co., Chicago 448 670
830 WRAB-Bd. of P. Ed., Savannah, Ga. 360 830

WRAF-Radio Club, Inc., Laporte, Ind. 224 1340
830 WRAL-Nor. S. P. Co., St. Croix Falls,
590 Wis. 248 1210

1310 WRAN-Black Hawk Elec. Co., Watcloo,
830 Iowa 236 1210

1060 WRAO-Radio Ser. Co., St. Louis, Mo 360 830
830 WRAR-J. C. Thomas, David City, Neb 226 1330

1180 WRAV-Antioch CoL, Yellow Sprgs, 0 242 1240
1070 WRAW-Ave. Radio Shop, Reading, Pa 360 830
1120 WRAX-Flaxon's Garage, Gloucester City,
830 N. J. 268 1120

WRAZ-Radio Shop, Newark, N. J 233 1290
1200 WRC-Radio Corp. o. Am., Washington 469 640
760 WRCB-Emmanuel I.uth. Church, Val -
670 paraiso, Ind. 278 1080

1310 WRK-Doron Bros. E. Co. Hamilton, 0 360 830
740 WRL-Uniou Col., Schenectady, N. Y 360 830
660 WRM-Univ. of Ill., Urbana, Ill. 360 830
830 WRR-City of Dallas, Dallas, Tex. 360 63)

1250 WRW-Tarry town Radio Res., Tarry
town, N. Y. 273 1100

830 WSAB-S. E. Mo. State Teachers CoL,
1330 Cape Girardeau, Mo. 360 830
830 WSAC-Clemson Agr. College, Clemson

College. S. C. 360 830
830 WSAD-J. A. Foster Ctx, Pro'dence, R. L 261 1150

WSAI-U. S. Play. Card Co., Cincinnati 309 970
1070 WSAJ-Grove City Col., Grove City, Pa. 360 830
1180 WSAP-7th Day Ad. Chr., N. Y. C.263 1140

WSAR-Doughty & Welch Elec. Co.,
620 Fall River, Mass. 254 1180

WSAU-C. Marienfield, Chesham, N. H. 229 1310
720 WSAX-Chicago R. Lab., Chicago 268 1120

1250 WSAY-Irv. Austin, Portchester, N. Y. 230 1300
830 WSAZ-Chase Radio Co., Pomeroy, 0.258 1160
830 WSB-Atlanta Journal, Atlanta, Ga. 429 700

1060  & M. Elec. Co., Utica, N. Y. V3 1100
1180 WSY-Ala. Pow. Co., Birmingham, Ala. 360 830830 WTAB-Fall River Daily Herald, Fall
1300 River, Mass. 248 1210
830 WTAC-Penn. Traf. Co., Johnstown, Pa 275 1090
870 WTAF-L. J. Gallo, New Orleans, La. 268 1120
970 WTAG-Kern Mus. Co., Providence, R. I. 258 1160

1150 WTAH-Carmen Ferro, Belvidere, Ill. 236 1270
WTAJ-The Radio Shop, Portland, Me 236 1220830 WTAIC-Swan-Bower Co., Steubenville, 0.266 11301180 WTAL-Toledo Rad. & Elec. Co., Toledo 252 11901100 WTAM-Willard Stge. Bat. Co., Cleveland 390 7761170 WTAP-Cambridge Rad. Elec. Co.,1050 Cam-

bridge, Ill. 242 12401220 WTAQ-S. Van Gorden, Oseo, Wis. 226 1330670 WTAR-Reliance Rad. & Elec. Co., Nor -1200 folk, Va. 280 1070
WTAS-G. D. Carpenter, Elgin, IlL 275 1090
WTAU-Ruegg Bat. & Elec. Co., Tecum-

seh, Nebr. 360 830
WTAW-Agi. & Mech. College, College

Stations, Tex. 254 11801150 WTAX-Williams Hdwe. Mfg. Co., Strea-1080 tor, Ill. 231 1300830 WTAY-The Oak Leaves, Oak Park, IlL 226 1330140 WTAZ-T. J. McGuire, Lambertville, N. J. 280 10701270
1300 WTG-Kans. State Agr. College, Man-

hattan, Kan. 360 8301300 WTX-H. G. Saal Co., Chicago 268 1120830
830 WWAD-Wright & Wright, Inc., Phila-

delphia Pa. 360 830
WWI-Ford Motor Co., Dearborn, Mich 273 1100

0 WWJ-Detroit News, Detroit 517 580

0 WWL-Loyola Univ., New Orleans 280 1070
WWT-McCarthy Bros. & Ford. Buffalo 360 830
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RADIO FANS SHOULD READ RADIO
WORLD'S UNIVERSITY

DEPARTMENT
A great deal of valuable information

appears every week in RADIO WORLD'S
question and answer columns. By know-
ing the solution of the problems of other
radioists, you will be able to avoid similar
difficulties. Diagrams are published on

6 request, and set trouble diagnosed free
of charge to subscribers.

Ending Interference
IF you are troubled with interference, or

live close to a broadcasting station, cut
clown the length of your aerial, until you
are able to tune properly.
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Constructing a Telephone Relay
for Tubeless AF

[In RADIO WORLD, issues of September 13 and 20, was relay, or tubeless amplifier, in conjunction with it. A loud
published a 2 -part article by the Rev. Henry A. Judge, S.J., speaker was successfully operated. The following article
describing a selective crystal set and the use of a telephone tells how to build the relay.]
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Brass

A WORKING drawing of the complete relay
each part lettered for ease of assembly. Care
should be taken that all parts are screwed to-
gether tightly so that there will be no chance for

weakened magnetic currents.

By A. F. Lapierre
Consulting Engineer

ATELEPHONE relay is an electro-
mechanical device that receives
audible currents and retransmits

them in amplified form. A battery, called
the "local battery," is required to supply
the current whose flow through a micro-
phone is altered by the relay. No tubes
are needed to operate a telephone relay
and no B battery. The changes in audible
frequencies, such as the frequencies of
voice, cause corresponding changes of a
lever in the relay. This lever actuates
the microphone.

In telegraph work the incoming signal,
relatively weak, actuates the relay. The
relay is an automatic switch and as its
contacts are opened and closed by the
incoming signal it opens or closes the local
battery circuit and in turn operates the
sounder or other recording device. In
telephone work the lever is connected to
a microphone rather than to contacts and
the movement of the lever compresses and
releases the carbon grains in the micro-
phone, altering its resistance and allow-
ing a local current to flow in direct pro-
portion to the impulse of the incoming
signal on the relay magnet. The relay
then is nothing more than a remote
switch which may be operated at a dis-
tance either with a direct wire or by
means of radio. The output or what is
heard by the operator is not then the
original current transmitted but the local
current many times amplified by the relay.
As the amplified local current is directly
proportional to the incoming signal and
each incoming impulse, no matter how
weak, actuates the microphone, the output

is in the same order as the input. There-
fore, the quality will be equal to the
original signal impressed on the relay, pro-
vided that the relay is carefully construct-
ed and the proportions maintained.

The tools required for constructing a
relay are large drills, taps and several files
of various shapes and degrees of rough-
ness.

Fig. 1 shows a general assembly plan.
A, B and C form a heavy horseshoe mag-
net, highly magnetized, and is one of the
most essential parts of the relay. F is a
brass block, as is 0-0. L is an adjustable
lever and S is the adjusting screw. T is
the microphone button. The Skindervik-
ken button is just the thing to use in this
place. R is a loop cut out of a piece of
light tin or brass, preferably tin. M is
the electro-magnet mounted on its core,
K, the whole of which is mounted on the
leg B of the permanent magnet. F is the
armature which vibrates and causes the
microphone to vary its resistance in pro-
portion to the pull exerted by the electrn
magnet M, which is dependent on the
current impressed on its windings.

Three pieces of high carbon (60 point)
tool steel are required, one of which is 3"
x h" x 3d"; the other Ws" x A" x
the third one, C, is 2" x 34" x 'A". These
pieces must be drilled and tapped before
they are hardened and magnetized.

Fig. 2 is a template
machining both ends of the magnet. The
two long pieces are clamped together with
one end flush and the holes are laid out
on the short one and centerpunched.

Fig. 3 shows the appearance of the piece
after centerpunching. Then the pieces
still clamped together are drilled as shown
on the template; that is, the holes marked
C are drilled with a No. 25 drill and
tapped for 8-32 screws ; the center hole
is drilled 3/16" and tapped for a 14"
screw. The pieces C, F and K are
drilled clearance for these screws or No.
17 for the holes C, and 65 M. M. for the
r/4" hole. The brass pieces 0-0 are drilled
and tapped, as are the heavy steel pieces
at the lower end where they are joined by
C. The upper end is drilled clearance also.
Now, sum up this clearance and tap drill-
ing; 0-0 is drilled and tapped as is the
lower end of A and B with C. F and K
are drilled clearance and are not tapped.
If these latter are drilled and tapped they
must be redrilled to clearance, as it is
vitally important that all these parts are
firmly together and have no air space be-
tween them.

Now, assemble A, B and C and bring it
to a blacksmith to have it hardened. Be
sure that it is an oil bath hardening job
that is performed. Now, we are ready to
magnetize the magnet. Make up two coils
and place them over the magnet poles,
being sure that the coils are in opposite
directions. Each coil should have at least
200 turns of No. 18 DCC and are connected
in series. The whole is then connected
in series with a 100 -watt lamp to a DC
circuit, as shown in Fig. 4, and left there
for 5 or 10 minutes, after which the mag-
nets are fully magnetized. Now construct
core K. as shown in figure 5A. which is
exact size. This is cut out of 1/16" steel
stock. Fig. 5B shows a fibre washer, twoof which should be cut the exact size
shown in the diagram.

Fig. 5C shows the electro-magnet with
the fibre washer in place and wound fullof wire. The winding requires extreme

care as the wire is fine and likely to break.
It must be wound evenly and smoothly. A
thin layer of wax paper is wound on the
tab of K and a washer, Fig. 5B, is then
pushed into place. The other washer is
placed at the extreme end of the tab. No.
40 DSC is then wound on until the spool
is full. This will require about 90 to 100
feet of wire. The spool should have 900
turns. The resistance will be approx-
imately 75 ohms. This value is ample for
crystal sets ; but if for use with a vac-
uum tube a balancing step down trans-
former must be used. After the winding
is in place, a covering of tape should be
wound over the wire to protect it from
mechanical injury.

Fig. 6A shows how the ends of 0-0
are machined for 8-32 brass screws, and
the hole C in figure 6A is on the face of
the pole piece, Fig. 1A. Fig. 6B shows
the mounting plate for the microphone
button. The hole E is 54" in diameter
and the binding holes in the corners are
drilled clearance. The transmitter button
is centered on this and then switched on,
care being exercised that it is in the exact
center.

Fig. 7 shows three essential parts-lever,
armature and connecting link. The lever
proper is made in three parts. The arm
E is 54" square brass stock with a slot
,A" deep, %" wide cut in on one end. The
shank shown in Fig. 7. The
lower end is drilled and tapped to take a
6-32 screw. To do this drill with a No.
33 drill and run a 6-32 tap through the
hole. A piece of brass 1" x x 14" isnow fitted in the slot and sweated in.
Half way from the end spots B are made
with a drill on both sides. These shouldnot go through but should be rather
shallow. On the end a piece of brass rodis tapped in and fitted to the small tipon the microphone button. This tip ismarked A on the diagram. The fit here
should not be a driving fit, but should betight with no rattle, so as to allow free
motion. D is a small coil spring to main-
tain tension on the microphone diaphragm.
It consists of 3 or 4 turns of light gaugespring wire, slipped over the end of
screw C, between the lever and the sup-porting block 0. The armature, F, iscut out of 1/16" steel stock, cut to sizeas shown in Fig. F. On the narrow side
a small hole is drilled and a piece of brass -rod is forced in, making a driving fit. Itis then cut off, allowing about TA" pro-jecting. Fig. 7R is a small hair pin madeof spring brass or steel wire, which strad-
dles 7G and is soldered to the tip T inthis diagram. This is left for the lastoperation. This hair pin is about ,/t" longand made of about 30-gauge wire.

The only hard part is now ready to bedone-that is, the machining of the slot inblock 0 for supporting the lever L. Fig.8 shows how this is done. The block isperforated according to dimensions shownafter drawing the section to be removed;then by the use of a file the edges aresmoothed off. A small hole for No. 6screw is drilled right through block andtapped 6-32. These screws are for holdingthe lever into place, and the ends arepointed to fit into the spots B in Fig. 7.We are now ready to complete the
8Ranefder

C
to
together

F ig
assembly, as all parts have been made.

. l.
are
The

iron;screws
holdingth

otherA ,
screws are

its core
Now assemble thewinding with core K and the brass



September 27, 1924 RADIO WORLD 15
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FIG. 2 is the template for laying out magnet holes. Fig. 3 shows the appearance of Block B after center -punching. Fig. SA 'Flows magnet COT C exact sizo
cut out of 1/16" soft iron or steel; B shows fibre washer of which two are made; C is the complete electro-magnet. Fig. 7 shows the details of the lever
armature F and the connecting link R, all exact size. The lever should be chamfered so as to reduce weight. Spot B should be a shallow drill hole. Fig.
8 gives details of the machining to be done on one of the brass blocks 0. It is full size and should be transferred to the block before any work is done.
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FIG. 6B gives details of microphone plate B'. Use it as a template. A shows the drilling to be done on blocks 0-0 for mounting the microphone T onplate B'. Fig. 4 shows the procedure to follow for magnetizing the permanent magnet ABC. Direct current should be used. That obtained from a battery
charger will do. No particular care need be taken of polarity.

block F and place them between the poles
A and B, the core K nearest the shorter
pole. Then placing the block 0-0 on the
outside of the poles, the one with the slot
next to the short pole, screw them to-
gether with brass screws. Now, 7B is
placed on top of 0-0 and is screwed into
place with 6-32 round head brass machine
screws. The lever L is now put into its
slot, care being taken that the spring is
in place, and the two screws that have
been prepared are screwed into the spotted
holes to hold it into position. See that
the action is free without chattering. This
being accomplished, the projection G in
Fig. 7 is then made fast on the tip of the
microphone button. The armature is now
placed on the long pole piece and over the
core K. The connecting link R is now
slipped over the lever and soldered to tip
T of the armature. It is advisable to place
a small piece of fibre in the rear of the
armature to keep it in position. This may
be made fast by hole C, Fig. 6. The wiring
consists of only four leads, two of which
go from the magnet winding to two bind-
ing posts, and the other two from the
peak of the microphone and from the
screw mounted on the mica diaphragm.
The input is to the coil, and the output
to the loud -speaker and battery.

The instrument is now complete for
crystal operation, and may be mounted in
a wooden box with four binding posts
mounted on the bakelite cover.

As has been mentioned before, the re-
sistance and impedance is ample for
crystal operation, but when tubes are
used the amplifier will not operate effi-
ciently, for the impedance does not match
the impedance of the tube. Therefore, we
must build a transformer whose primary
matches the tube plate to filament im-
pedance, and whose secondary matches
that of the magnet winding. For the

primary and core, obtain an old audio -
frequency amplifying transformer whose
secondary has been burned out or me-
chanically damaged. Test the primary for
an open circuit with battery and phones.
If a click is heard we have a good start.
Remove the secondary with a good sharp
knife, being careful that the primary is
not damaged.

Now wrap the primary with three or
four layers of heavy wax paper and then
wind 80 turns of No. 40 DSC wire. Do
not end the wire here but wrap the wind-
ing with 3 layers of wax paper and wind
back 80 turns more. Wrap 3 more layers
of wax paper and another layer of 80
turns of wire. The result should now be

240 turns of No. 40 wire in three layers of
80 turns each. Now wrap carefully with
wax paper, and impregnate the whole in
molten paraffin. After the paraffin has
hardened wind on a couple of turns of
tape to protect the winding mechanically.
The winding we have just put in consti-
tutes the output of the transformer and
is connected to the input or electro mag-
net of the relay. The primary is con-
nected in the plate circuit of the vacuum
tube in the set tile same as a pair of phones
or ordinary amplifying transformer.

The impedances now being balanced
the set should work properly with the
relay and if all has been properly con-
structed will work well.

Core RF Transformers
Tuned or Untuned?

Tr is our contention that ''tunable
1

radio -
frequency" is the correct way to handle

the coupling (very necessary for the sharp
tuning obtained). It is true that "fixed
transformer coupled" are constructed to
function over a given range, or band of
waves or frequencies. They are some-
what broad (especially where they have
an iron core), so we would not exactly say
that they were tuned. It is apparent that
where the couplings are fixed they will
have a pei iod where they operate at the
same efficiency that a tuned coupling does,
this belt g the point where the primary
and secondary are in perfect resonance.

I have found that in my "Super -Het"
experiments that by building up my inter-
mediate frequency coils and using a light

iron core and tuning the secondaries that
I have gotten far better results. I have
gotten volume at the second detector and
very sharp tuning, that is, after I have
tuned the intermediate couplings to reson-
ance and fixed the capacities.

At the Radio Show just closed here it
was very apparent which type was pop-
ular. Out of perhaps 100 different makes
of sets ninety-five had tuned radio -
frequency. (Tunable, I should say).
Neutrodyne predominated, with Super -
Heterodynes running a close second.
There were very few if any regenerative
and scarcely any fixed or untuned RF sets.

H. S. WALLING,
U. S. Electrical Mfg. Co.,

583 Howard St., San Francisco, Cal.
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Literature Wanted
THE names of readers of RADIO WORLD

who desire literature from radio Jobbers
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.
Service Editor,
Radio World,
1493 Broadway, New York City.

I desire to receive radio literature.
Name

City or town
State

Thos. Barker, 303 N. Kendall St., Battle Creek,
Mich.

Clyde M. Rogers, dealer, 135 Quinton Blvd., To-
peka, Kan.

David S. Davis, 1934 Mid Road, Stratton Park,
Colorado Springs, Col.

Melvin 0. Rydberg, 339 Sunset Ave., Grand
Rapids, Mich.

T. F. Fisher, 709 Eighth St., Oakmont, Pa.
George J. Barens, 313 W. 22nd St., Lorain, 0.
Chas. W. Anderson, 2136 Stansbury St., St.

Louis, Mo.
Thomas R. Coffey, Caddo, Okla.
Eugene Moisan, 74 des Prairies, Quebec, Can.
James Cunningham, Stillwater, Saratoga Co.,

N. Y.
John McCarthy, Stillwater, Saratoga Co., N. Y.
Pierce J.McCarty, 1597 Third Ave., N. Y. C.

Guy E. Glenn, 1004 Rosewalk Ave., Norfolk,
Neb.

P. K. White, S East Ave., Middletown, N. Y.
Turner's Garage, Greenwood Lake, N. Y.
W. L. Deremiah, 4514A Enright Ave., St. Louis.
John F. Shea, dealer, 2330 Hickory St., St. Louis.
Samuel B. Kuney, Waterloo, N. Y.
J. P. Lamb, Jamesboro, Ark.
H. C. Holmes, Box 83, Wingo, Ky.
P. R. Eshleman, 377 N. Washington St., Wilkes-

Barre, Pa.
E. W. Nilsson, 1239% N. Westmoreland Ave.,

Los Angeles.
Frank Holetsky, RFD 4, care Searight, Union-

town, Pa.
C. V. Fauster, 357 Boston Pl., Toledo.
F. M. Barnett, Harrison Ave., Greeneville, 0.
Louis LaBelle, Saranac Lake, N. Y.
John L. Stanford, R 7, Box 115, Allegan, Mich.
F. E. Mattson, Oak Grove Hotel Minneapolis,

Minn,
R. C. Gehle, 318 Plain Dealer Bldg., Cleveland.

Business Opportunities
Radio and Electrical

Rates: 40c a line; Minimum, 3 Bass.
YOUR IDLE MONEY SHOULD WORK.

Will pay well for money, financing radio time
sales. Room 1208, 1,135 Broadway.

AUTO, RADIO, HARDWARE SUPPLY store,
in one of the best spots in city, just opening,
needs lively partner with financial backing. Box
A. B. C., Radio World.

Fil-ko-stat With Switch
PIL-KO-STAT, a vernier rheostat of the pul-

verized carbon variety, is useful for all tubes
and affords ideal filament heat control. Mounted
on the panel, only the knob and filament switch
are visible. One of the disadvantages of this
type of rheostat, the tiresome turning necessary
either to light or extinguish the tube, has been
overcome by the provision for a battery switch.
This switch is attached by the fan, the parts
therefor being supplied by the manufacturer, the
DX Instrument Co., Harrisburg, Pa.. without
extra charge. A template for mounting is fur-
nished with each Fil-ko-stat; also all necessary
mounting screws, nuts, etc. This instrument is
especially desirable for regenerative sets, in-
cluding the Superdyne, though well suited to all
sets. In amplifier circuits one may be used to
light several tubes. The adjustment is accurate
and the results highly satisfactory. The uni-
versality of the use of the Fil-ko-stat is a de-
cided factor in its favor.

(Tested and approved by RADIO WORLD)

Rathbun Condenser
THE Rathbun variable air condenser, manu-

factured by the Rathbun Manufacturing Co.,
Inc., of Jamestown, N. Y., has for one outstanding
feature a single -hole mounting, making it easy to
mount on the panel quickly and securely. The
alignment of the plates is permanent and only
wilfully can they be made to touch, due par-
ticularly to the firmness with which they are
anchored. The end plates are bakelite. In con-
struction the condenser is rigid and sound. Thecontact spring is of split bronge. The condenser
is made in three types-vernier, plain and com-
bination. The 15 -plate plain type in test showed
a range from .0000M to .0003.

(Tested and approved by RADIO WORLD.)

Electrad Audiohm
THE Audiohm, manufactured by Electrad, 428.30

Broadway, N. Y. C., is a variable resistance
to be placed across the secondary of an audio -frequency transformer. As its range is from
10,000 to 120,000 ohms, it is appropriate as theresistance in resistance -coupled audio -frequency
amplification. The best setting is easily de-termined by experiment. Used on a transformer
where trouble is experienced as to quality, great
improvement is noted. The volume is thus con-
trolled also.

(Tested and approved by RADIO WORLD.)

Halcyon Certified Fixed
Condenser

THE Halcyon Insulator Co., 168 Front Street,
New York City, is putting out the Halcyon

Certified fixed condenser. It is all mica and in-sures perfect insulation, accurate and constantcapacity and low loss. The Halcyon has plates of
copper foil with mica insulation. The transparent
mica covers reveal the copper plates stampedwith the name and capacity. It is circular inshape and mechanically strong.

(Tested and approved by RADIO WORLD)

Wonder Solderless Lug
PAUL GLAMZO, 203 Lafayette Street, NewYork City, is making the Little Wonder

Solderless Lug. It can be had in nickel or copper
and is extremely well made. It holds the bus-
base-square or round-with a bull -dog grip and
the set builder can connect or disconnect wires
without disturbing terminals. It saves time,
makes for efficiency and avoids the bother of
constant soldering.

(Tested and approved by RADIO WORLD)

General Radio Condenser
AN unusually accurate vernier condenser, 100

to I ratio, is manufactured by the General
Radio Company, Massachusetts Avenue, Cam-
bridge, Mass. The brass plates are correctly
spaced, and each one soldered individually to the
next to insure good connection. The vernier is
a large gear wheel at the rear of the condenser
turned by a small knob which comes out on the
panel near the edge of the usual dial.

(Tested and approved by RADIO WORLD)

Read Variable Leak
THE Read variable grid leak, manufactured by

J. M. Read & Co., 3289 Washington Blvd.,
(Concluded on pr, 27)

New Corporations
Switch Plate Corp., N. Y. C., electrical novel-

ies; 1,000 shares common stock, no par value.
S. F. Kelly, M. I. Dempsey, L. A. Kahn. Attor-
neys, Leventritt, Riegelman, Cams & Goetz, 128
Broadway.

Vim Radio Corp., N. Y. C., WPM E. Klinger,
G. Swift. Attorney, D. G. McConnell, 97 Warren
St.

W. B. Sales Co., radio apparatus, N. Y. C.,$7,000. 0. Wechsler, D. Bloch. Attorney, M.Schwebel, 233 Broadway.
Pulpine Mfg. Corp., N. Y. C., manufactureradio horns, 500 shares common stock, no parvalue. P. Rauer, J. F. Moroney, W. H. Seigman.

Attorneys, Wof & Kohn, 277 Broadway.

Coming Events
1

SEPT. 27 TO OCT. 8-Exhibition. National Asso-ciation of Radio Manufacturers, Albert Hall, Lon-don. England.
OCT. 1-Mee tin g of Institute of Radio Engineers,at 29 West 39th St.. N. Y. C. H. de A. Donisthorpwill read a paper. "Radio Direction Finding."OCT. 4-11-Radio and Electrical Exhibition bythe Radio Institute, 309 West Cordova St., Van-couver, B. C.
OCT. 14 TO 19, INCLUSIVE-SouthwesternRadio & Electrical Exposition, Parkmoor Build-ing, Dallas, Texas. Mailing address, AdolphusHotel. Dallas.
NOV. 3-8-Third Annual National Radio Expo-sition, Grand Central Palace, New York City,under auspices of American Radio Exposition Co.,522 Fifth Ave., N. Y. C. Annual National RadioConvention in conjunction with show.NOV. 11-14-Wisconsin Radio Exposition, Mil-waukee.
NOV. 24 TO 30, INCLUSIVE-InternationalRadio Week.
DEC. 1 TO 8. INCLUSIVE-Boston Radio Expo-sition, Mechanics Building, Boston.
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RADIO WORLD'S

Radiocast University
Questions and Answers On

the Air Every Wednesday Eve-
ning at WLS, the Sears -Roebuck
Station, Chicago - Department
Conducted by Mat H. Friedman,
RADIO WORLD'S Chicago Repre-
sentative.

Will you be good enough to tell me why my set
will not operate in its cabinet! When it is out,
everything comes in clear and loud. I have left
the cover wide open but it makes no difference. I
can only hear very faintly. I would like to know
what I can do to keep the set in its cabinet.-
Emily W. Brown, 1201 East Marquette Road,
Chicago.

Trouble similar to yours indicates that there is
something wrong with the wiring of the set.
Probably when you place the panel with the at-
tached instruments tight up against the sides of
the cabinet and screw it on, that separates a loose
connection, thus causing faint signals. Examine

The Radio University
A Question and Answer Department conducted by RADIO WORLD for

ekit Readers by its Staff of Experts. Address Letters to Radio University
Department, RADIO WORLD, 1493 Broadway, New York City.

In going over my old copies of RADIO WORLD I
rind in the issue of August 9, under the Radio
University department, Fig. 27, a diagram of a
honeycomb coil regenerative set. Please inform
me if one stage of radio -frequency and two stages
of audio -frequency could be added to this hook-up
to advantage. If so, will you please publish a
diagram f-E. L. Strebe, 452 Morgan St., Tona-
wanda, N. Y.

Fig. 37 is the regenerative circuit as appearing
in the August 9 issue with the addition of the
radio and audio -frequency stages that you asked
for. The absorption coil is moved over next to
the radio -frequency tuning unit where it will be
of the most use. Referring to the diagram, the
constants are: Cl, .0005 mfd. variable; C2, .0005
mfd. variable; C3, .00ces fixed; C4, .0035 mfd.
variable; L, 50 turns on 334" tube; L2, 40 turns
on 334" tube; L3, 10 turns on 334" tube; LS, 50

AF'

volts and try the set with and without grid leak.
Also see that the insulation on the phone jacks
is clean and free from soldering flux.

In the issue of August 16 an article by Brewster
Lee on "How to Instal Charger and Batteries its
Cabinet" interested me very much. I am using
four blocks of 24 volts each in my storage B bat-
tery and am using my Tungar to charge them
with. The attachment only charges at 2/10 amperes
for each 24 -volt unit, making it necessary for me
to charge each one separately. Would tt be pos-
sible for me to use a light bulb, as Mr. Lee sug-
gested, so that I could charge two blocks, or 48
volts, at about ampere charging rate, which is
the rgiht rate for the battery! If this were pos-
sible I could charge it in two charges instead of
four as at present. Might it be possible to charge
the whole 96 volts of four blocks at one charging!
-Jas. A. Slack, M.D., Friars Point, Miss.

AT

+- et -0 o -BP °amp.
FIG. 37-Diagram of the circuit asked for by E. L. Strebe, 452 Morgan St., Tonawanda, N. Y. It is a regenerative circuit with the addition of one stage ofradio -frequency amplification. Coil L2 and condenser C2 constitute the absorption circuit, functioning the same as a wave trap. The antenna is tuned with

Cl and the detector grid circuit with C4.

all the soldered connections carefully and you will
no doubt find the one that is causing you the
trouble. Placing the set inside the cabinet should
have absolutely no eff:ct.on. the signals.

Is there any such thing as a set being hard on
B batteries! I have a portable 3 -tube set and
use four 22% -volt B batteries. Their life seems
to be very short. I have had the set only a few
months and am on the second set of batteries now.
When my B batteries start to get weak I hear a
whistling sound which I cannot get rid of until I
put more voltage on the plate. I use C12 tubes.-
L. J. Cole, 62 N. Brockett St., Kenosha, Wis.

There is no reason why your B batteries should
not last through their usual period of life. You
say that your set is portable, which means there-
fore that you probably use the small -size bat-
teries. This would immediately account for their
apparent short life. If you use the large size bat-
tery blocks they will last for months without
change. Inserting a C battery will make a B
battery last longer.

Kindly tell me of a 1 -tube circuit with which I
can get good results.-Chester Koziol, 1007 N.Winchester Ave.. Chicago.

For a good 1 -tube circuit see the article on the
Dynoflex published in Radio World for August 9.
This circuit will give excellent results on local
and distant stations. It is a reflex, using crystal
detector and an AF transformer.

1-Can a Skinderviken Microphone Button be
used in radio telephony? 2-Is there any possible
way in which to restore life to a run-down B bat-
tery?-Lester Rasmussen. Franksville, Wis.

1.-The Skinderviken is a miniature microphone
and functions exactly the same as telephone orradio microphones. Therefore it certainly willwork on small -power radio telephone sets, as it isnot large enough to withstand heavy currents.2-No.

Kindly inform me of a good 1 -tube regenerative
hookup.-Paul Kanstoroom, 156 South CrawfordAve., Chicano.

A good 1 -tube 3 -circuit set le described in RadioWorld for September 13. The article is complete
with diagrams and constructional details,

turns on 34r tube; L4, 30 turns on 234" tube;
R1, 2, 3, 4, rheostats to match tubes; R5, 2 meg.
leak; J1 and 2, double -circuit jacks; J3, open -
circuit jack. Coils L and 12 are wound on the
same tube, and coils L3 and L5 are wound on the
same tube. IA is wound on the separate smaller
size tube. All wire is No. 22SCC. 

I have a 3 -tube Reinarts set but cannot get very
much satisfaction from out-of-town stations. I use
a 201A for detector and 301A for amplifiers.
Everything in the set is compact and the wiring
perfect. I tried changing condensers but with no
better results. My antenna is a 50 -foot ribbon
with 20 -foot lead-in, pointing north and south.
The batteries are all in good condition. What
can I do to improve reception and get out-of-town
stations?-Charles Kramer, 216 N. Homan Ave.,
Chicago.

Everything taken into consideration, your set is
working well, with the exception that you are un-
able to pick up distant stations. You will greatly
improve reception by making your antenna at
least 90 or 100 feet long, raising it up as high as
possible over surrounding objects. Increase the
B battery voltage on the 20IA detector tube to 45

There is no necessity at all for charging each
24 -volt unit separately, as the proper way is to
charge the entire battery at one time. Simply
connect two sets of two blocks each in series,
connect these two pairs in parallel, and place it
on your Tungar battery charging attachment.
Thus the effective charging voltage for the four
blocks will be the same as for one block, as you
have approximately the same resistance by plac-
ing two 48 -volt units in parallel. This method is
the one used by Mr. Lee in his battery charging
article.

In RADIO WORLD for August 30 the first article,
which is about the low -loss antenna, is very inter-
esting. I have been using one since last April with
excellent results. My antenna is about 50 feet
high and 75 feet long, with a 20 -foot lead-in. About
what is the approximate wavelength of this an-
tennar-W. J. Rogers, 710 Washington St., Ports-
mouth, Va.

The approximate natural wavelength of your
antenna is 190 meters. There may be some slight
change in this figure, depending on how high
above the roof or other objects the flat top part
of the antenna is.

Join RADIO WORLD'S University Club
And Get Full Question and Answer Service for the Coming 52 Weeks.

RADIO WORLD, 1493 Broadway, New York City:
Enclosed find 56.00 for RADIO WORLD for one year (52 Nos.) and also consider

this as an application to join RADIO WORLD'S University Club, which gives me fres
information in your Radio University Department for the coming year.

Name

Street

City and State

Telegraphed queries will be anszvered collect the same day as received. Be sure to direct
in your query that the answer be sent collect.
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Literature Wanted
THE names of readers of RADIO WORLD

who desire literature from radio jobbers
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.
Service Editor,
Radio World,
1493 Broadway, New York City.

I desire to receive radio literature.
Name

City or town
State

Thos. Barker, 303 N. Kendall St., Battle Creek,
Mich.

Clyde M. Rogers, dealer, 135 Quinton Blvd., To-
peka, Kan.

David S. Davis, 1934 Mid Road, Stratton Park,
Colorado Springs, Col.

Melvin 0. Rydberg, 339 Sunset Ave., Grand
Rapids, Mich.

T. F. Fisher, 709 Eighth St., Oakmont, Pa.
George J. Barens, 313 W. 22nd St., Lorain, 0.
Chas. W. Anderson, 2136 Stansbury St., St.

Louis, Mo.
Thomas R. Coffey, Caddo, Okla.
Eugene Moisan, 74 des Prairies, Quebec, Can.
James Cunningham, Stillwater, Saratoga Co.,

N. Y.
John McCarthy, Stillwater, Saratoga Co., N. Y.

Pierce J.McCarty, 1597 Third Ave., N. Y. C.
Guy E. Glenn, 1004 Rosewalk Ave., Norfolk,

Neb.
P. K. White, 5 East Ave., Middletown, N. Y.
Turner's Garage, Greenwood Lake, N. Y.
W. L. Deremiah, 4514A Enright Ave., St. Louis.
John F. Shea, dealer, 2330 Hickory St., St. Louis.
Samuel B. Kuney, Waterloo, N. Y.
J. P. Lamb, Jamesboro, Ark.
H. C. Holmes, Box 83, Wingo, Ky.
P. R. Eshleman, 377 N. Washington St., Wilkes-

Barre, Pa.
E. W. Nilsson, 1239.4 N. Westmoreland Ave.,

Los Angeles.
Frank Holetsky, RFD 4, care Searight, Union-

town, Pa.
C. V. Fauster, 357 Boston Pl., Toledo.
F. M. Barnett, Harrison Ave., Greeneville, 0.
Louis LaBelle, Saranac Lake, N. Y.
John L. Stanford, R 7, Box 115, Allegan, Mich.
F. E. Mattson, Oak Grove Hotel Minneapolis,

Minn,
R. C. Gehle, 318 Plain Dealer Bldg., Cleveland.

Business Opportunities
Radio and Electrical

Rates: 411c a line; Minimum, 3 lines.
YOUR IDLE MONEY SHOULD WORK.

Will pay well for money, financing radio time
sales. Room 1208, 1,135 Broadway.

AUTO, RADIO, HARDWARE SUPPLY store,
in one of the best spots in city, just opening,
needs lively partner with financial backing. Box
A. B. C., Radio World.

Fil-ko-stat With Switch
FIL-KO-STAT, a vernier rheostat of the pul-

verized carbon variety, is useful for all tubes
and affords ideal filament heat control. Mounted
on the panel, only the knob and filament switch
are visible. One of the disadvantages of this
type of rheostat, the tiresome turning necessary
either to light or extinguish the tube, has been
overcome by the provision for a battery switch.
This switch is attached by the fan, the parts
therefor being supplied by the manufacturer, the
DX Instrument Co., Harrisburg, Pa., without
extra charge. A template for mounting is fur-
nished with each Fil-ko-stat; also all necessary
mounting screws, nuts, etc. This instrument is
especially desirable for regenerative sets, in
eluding the Superdyne, though well suited to all
sets. In amplifier circuits one may be used to
light several tubes. The adjustment is accurate
and the results highly satisfactory. The uni-
versality of the use of the Fil-ko-stat is a de-
cided factor in its favor.

(Tested and approved by RADIO WORLD)

Rathbun Condenser
THE Rathbun variable air condenser, manu-

factured by the Rathbun Manufacturing Co.,
Inc., of Jamestown, N. Y., has for one outstanding
feature a single -hole mounting, making it easy to
mount on the panel quickly and securely. The
alignment of the plates is permanent and only
wilfully can they be made to touch, due par-
ticularly to the firmness with which they are
anchored. The end plates are bakelite. In con-
struction the condenser is rigid and sound. The
contact spring is of split bronge. The condenser
is made in three types-vernier, plain and com-
bination. The 15 -plate plain type in test showed
a range from .000008 to .0003.

(Tested and approved by RADIO WORLD.)

Electrad Audiohm
THE Audiohm, manufactured by Electrad, 428-30
 Broadway, N. Y. C., is a variable resistance

to be placed across the secondary of an audio -frequency transformer. As its range is from
10,000 to 120,000 ohms, it is appropriate as theresistance in resistance -coupled audio -frequency
amplification. The best setting is easily determined by experiment. Used on a transformer
where trouble is experienced as to quality, great
improvement is noted. The volume is thus con-
trolled also.

(Tested and approved by RADIO WORLD.)

Halcyon Certified Fixed
Condenser

THE Halcyon Insulator Co., 168 Front Street, New York City, is putting out the Halcyon
Certified fixed condenser. It is all mica and in-sures perfect insulation, accurate and constant
capacity and low loss. The Halcyon has plates of
copper foil with mica insulation. The transparentmica covers reveal the copper plates stamped
with the name and capacity. It is circular inshape and mechanically strong.

(Tested and approved by RADIO WORLD)

Wonder Solderless Lug
PAUL GLAMZO, 203 Lafayette Street. NewYork City, is making the Little Wonder

Solderless Lug. It can be had in nickel or copper
and is extremely well made. It holds the bus-
base-square or round-with a bull -dog grip and
the set builder can connect or disconnect wires
without disturbing terminals. It saves time,
makes for efficiency and avoids the bother of
constant soldering.

(Tested and approved by RADIO WORLD)

General Radio Condenser
AN unusually accurate vernier condenser, 100

to 1 ratio, is manufactured by the General
Radio Company, Massachusetts Avenue, Cam
bridge, Mass. The brass plates are correctly
spaced, and each one soldered individually to the
next to insure good connection. The vernier is
a large gear wheel at the rear of the condenser
turned by a small knob which comes out on the
panel near the edge of the usual dial.

1 ested and approved by RADIO WORLD)

Read Variable Leak
THE Read variable grid leak, manufactured by

J. M. Read & Co., 3289 Washington Blvd.,
(Concluded on page 27)

New Corporations
Switch Plate Corp., N. Y. C., electrical novel-

ties; 1,000 shares common stock, no par value.
S. F. Kelly, M. I. Dempsey, L. A. Kahn. Attor-
neys, Leventritt, Riegelman, Cams & Goetz, 128Broadway.

Vim Radio Corp., N. Y. C., $50,000. E. Klinger,G. Swift. Attorney, D. G. McConnell, 97 Warren
St.

W. B. Sales Co., radio apparatus, N. Y. C.,$7,000.o. Wechsler, D. Bloch. Attorney, M.Schwebel, 233 Broadway.
Pulpine Mfg. Corp., N. Y. C., manufactureradio horns, 500 shares common stock, no parvalue. P. Rauer, J. F. Moroney, \V. H. Seigman.

Attorneys, Wof & Kohn, 277 Broadway.

Coming Events
SEPT. 27 TO OCT. 8-Exhibition. National Association of Radio Manufacturers, Albert Hall, London, England.
OCT. 1-Meeting of Institute of Radio Engineers.at 29 West 39th St.. N. Y. C. H. de A. Dontsthorpwill read a paper. "Radio Direction Finding."OCT. 4-11-Radio and Electrical Exhibition bythe Radio Institute, 309 West Cordova St., Van-couver. B. C.
OCT. 14 TO 19, INCLUSIVE-SouthwesternRadio & Electrical Exposition, Parkmoor Build-ing. Dallas, Texas. Mailing address, AdolphusHotel. Dallas.
NOV. 3-8-Third Annual National Radio Expo-sition, Grand Central Palace, New York City.under auspices of American Radio Exposition Co.,522 Fifth Ave., N. Y. C. Annual National RadioConvention in conjunction with show.NOV. 11-14-Wisconsin Radio Exposition, Mil-waukee.
NOV. 24 TO 30, INCLUSIVE-InternationalRadio Week.
DEC. 1 TO 8. INCLUSIVE-Boston Radio Expo-sition, Mechanics Building, Boston.
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Radiocast University
Questions and Answers On

the Air Every Wednesday Eve-
ning at W LS, the Sears -Roebuck
Station, Chicago - Department
Conducted by Mat H. Friedman,
RADIO WORLD'S Chicago Repre-
sentative.

Will you be good enough to tell me why my set
will not operate in its cabinet! When it is out,
everything comes in clear and loud. I have left
the cover wide open but it makes no difference. I
can only hear very faintly. I would like to know
what I can do to keep the set in its cabinet.-
Emily W. Brown, 1201 East Marquette Road,
Chicago.

Trouble similar to yours indicates that there is
something wrong with the wiring of the set.
Probably when you place the panel with the at-
tached instruments tight up against the sides of
the cabinet and screw it on, that separates a loose
connection, thus causing faint signals. Examine

The Radio University
A Question and Answer Department conducted by RADIO WORLD for

flits Readers by its Staff of Experts. Address Letters to Radio University
Department, RADIO WORLD, 1493 Broadway, New York City.

In going en er my old copies of RADIO WORLD I
rind in the issue of August 9, under the Radio
University department, Fig. 27, a diagram of a
honeycomb coil regenerative set. Please inform
me if one stage of radio -frequency and two stages
of audio -frequency could be added to this hook-up
to advantage. If so, will you please publish a
diagram!-E. L. Strebe, 452 Morgan St., Tona-
wanda, N. Y.

Fig. 37 is the regenerative circuit as appearing
in the August 9 issue with the addition of the
radio and audio -frequency stages that you asked
for. The absorption coil is moved over next to
the radio -frequency tuning unit where it will be
of the most use. Referring to the diagram, the
constants are: Cl, .0005 mfd. variable; C2, .0005
mfd. variable; C3, .00025 fixed; C4, .0005 mfd.
variable; L, 50 turns on 356" tube; L2, 40 turns
on 3W' tube; L3, 10 turns on 356" tube; L5, 50

volts and try the set with and without grid leak.
Also see that the insulation on the phone jacks
is clean and free from soldering flux.

In the issue of August 16 an article by Brewster
Lee on "How to Instal Charger and Batteries in
Cabinet" interested me very much. I am using
four blocks of 24 volts each in my storage B bat-
tery and am using my Tungar to charge them
with. The attachment only charges at 2/10 amperes
for each 24 -volt unit, making it -necessary for me
to charge each one separately. Would it be pos-
sible for me to use a light bulb, as Mr. Lee sug-
gested, so that I could charge two blocks, or 48
volts, at about %. ampere charging rate, which is
the rgiht rate for the battery? If this were pos-
sible I could charge it in two charges instead of
four as at present. Might it be possible to charge
the whole 96 volts of four blocks at one charging?
-las. A. Slack, M.D., Friars Point, Miss.

FIG. 37-Diagram of the circuit asked for by E. L. Strebe, 452 Morgan St., Tonawanda, N. Y. It is a regenerative circuit with the addition of one stage ofradio -frequency amplification. Coil L2 and condenser C2 constitute the absorption circuit, functioning the same as a wave trap. The antenna is tuned with
Cl and the detector grid circuit with C4.

all the soldered connections carefully and you will
no doubt find the one that is causing you the
trouble. Placing the set inside the cabinet should
have absolutely no effect on the signals.

Is there any such thing as a set being hard on
B batteries! I have a portable 3 -tube set and
use four 22% -volt B batteries. Their life seems
to be very short. I have had the set only a few
months and ant on the second set of batteries now.
When my B batteries start to get weak I hear a
whistling sound which I cannot get rid of until I
put more voltage on the plate. I use C12 tubes.-
L. I. Cole, 62 N. Brackett St., Kenosha, Wis.

There is no reason why your B batteries should
not last through their usual period of life. You
say that your set is portable, which means there-
fore that you probably use the small -size bat-
teries. This would immediately account for their
apparent short life. If you use the large size bat-
tery blocks they will last for months without
change. Inserting a C battery will make a B
battery last longer.

Kindly tell me of a 1 -tube circuit with which I
can get good results-Chester Koziol, 1007 N.
Winchester Ave., Chicano.

For a good 1 -tube circuit see the article on the
Dynoflex published in Radio World for August 9.
This circuit will give excellent results on local
and distant stations. It is a reflex, using crystal
detector and an AF transformer.

1-Can a Skinderviken Microphone Button be
used in radio telephony? 2-Is there any possible
way in which to restore life to a run-down B bat-
terv?-Lester Rasmussen. Franksville, Wis.

1.-The Skinderviken is a miniature microphone
and functions exactly the same as telephone orradio microphones. Therefore it certainly willwork on small -power radio telephone sets, as it isnot large enough to withstand heavy currents.
2.-No.

Kindly inform tee of a good 1 -tube regenerative
hookup.-Paul Kanstoroom, 156 South Crawford
Ave., Chicano.

A good 1 -tube 3 -circuit set is described in Radio
World for September 13. The article is completewith diagrams and constructional details.

turns on 44" tube; IA, 30 turns on 234" tube;
R1, 2, 3, 4, rheostats to match tubes; R5, 2 meg.
leak; J1 and 2, double -circuit jacks; J3, open -
circuit jack. Coils L and L2 are wound on the
same tube, and coils L3 and LS are wound on the
same tube. IA is wound on the separate smaller
size tube. All wire is No. 22SCC. 

I have a 3 -tube Reinartz set but cannot get very
much satisfaction from out-of-town stations. I use
a 201A for detector and 301A for amplifiers.
Everything in the set is compact and the wiring
perfect. I tried changing condensers but with no
better results. My antenna is a 50 -foot ribbon
with 20 -foot lead-in. pointing north and south.
The batteries are all in good condition. What
can I do to improve reception and get out-of-town
stations?-Charles Kramer, 216 N. Homan Ave.,
Chicaeo.

Everything taken into consideration, your set is
working well, with the exception that you are un-
able to pick up distant stations. You will greatly
improve reception by making your antenna at
least 90 or 100 feet long, raising it up as high as
possible over surrounding objects. Increase the
B battery voltage on the 201A detector tube to 45

There is no necessity at all for charging each
24 -volt unit separately, as the proper way is to
charge the entire battery at one time. Simply
connect two sets of two blocks each in series,
connect these two pairs in parallel, and place it
on your Tungar battery charging attachment.
Thus the effective charging voltage for the four
blocks will be the same as for one block, as you
have approximately the same resistance by plac-
ing two 48 -volt units in parallel. This method is
the one used by Mr. Lee in his battery charging
article.

In RADIO WORLD for August 30 the first article,
which is about the low -loss antenna, is very inter-
esting. I have been using one since last April with
excellent results. My antenna is about 50 feet
high and 75 feet long, with a 20 -foot lead-in. About
what is the approximate wavelength of this an-
tenna?-W. I. Rogers, 710 Washington St., Ports-
mouth, Va.

The approximate natural wavelength of your
antenna is 190 meters. There may be some slight
change in this figure, depending on how high
above the roof or other objects the flat top part
of the antenna is.

Join RADIO WORLD'S University Club
And Get Full Question and Answer Service for the Coming 52 Weeks.

RADIO WORLD, 1493 Broadway, New York City:
Enclosed find 56.00 for RADIO WORLD for one year (52 Nos.) and also consider

this as an application to join RADIO WORLD'S University Club, which gives me free
information in your Radio University Department for the coming year.

Name

Street

City and State
Telegraphed queries will be answered collect the same day as received. Be sure to direct

in your query that the answer be sent collect.
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PROGRAMS
Thursday, September 25

WOR, Newark, N. J., 405m, E. S. D. S. T.-
6:15 P. M., Albert E. Soon, in his weekly talk
on "Radio for the Layman." 6:30 P. M., 'Music
While You Dine." 7:20 P. M., day's sports with"Jolly Bill" Steinke.

W1P, Philadelphia, 509m, E. S. D. S. T.-1:30P. M., official forecast. 3 P. M., artist recital.6 P. M., weather forecast. 6:05 P. M., dinnerdance music. 6:45 P. M., agriculture livestockand produce market reports. 7 P. M., UncleWip's Stories.
WJY, New York, 405m, E. S. D. S. T.-7:30 P.

M., weekly French lesson. 8:15 P. M., WarrenScofield, baritone. 8:45 P. M., Warren Scofield,
baritone. 9 P. M., Al Reiser's Club FerreriOrchestra.

WJZ, New York, 455m, E. S. D. S. T.-1 P. M.,
Nathan Abas Hotel Pennsylvania Orchestra.5:30 P. M., State and Federal agricultural reports;closing quotations New York Stock Exchange;
Evening Post News. 7:55 P. M., Colliers Weekly.
8 P. M., Wall Street Journal review. 8:30 P. M.,Wanamaker organ concert. 9:30 P. M., John V.
L. Hogan, "The Outline of Radio History." 10:30P. M., Waldorf-Astoria Dance Orchestra.

WDAR, Philadelphia, 395m, E. S. D. S. T.-11:45 A. M., daily almanac. 12 Noon, organ re-cital; features from the Studio; Arcadia Concert
Orchestra. 2-3 P. M., Arcadia Concert Orchestra;
artist recital from Studio. 4:30 P. M., artist re-cital from Studio; Magazine Corner. 5 P. M.,educational talks. 5:45 P. M., sporting results.7:30 P. M., Dream Daddy.

WRC, Washington, 469m, E. S. T.-5:15 P. M.,
instruction in international code. 6 P. M., chil-dren's hour. 6:15 P. M., baseball scores. 7:45 P.M., talk auspices American Automobile Associa-tion. 8 P. M., violin recital by Leopoldo Alvar-
ado. 8:15 P. M., "Leadership," by Major General
E. A. Helmick. 8:30 P. M., Ethel Holtzelaw Gaw-
ler, soprano. 8:45 P. M., Steve M. Wright,pianist and Jimmy Harris, banjoist. 9:30 P. M.,concert by Columbia Male Quartet. 9:55 P. M.,time signals and weather forecasts.

WHN, New York, 360m, E. S. D. S. T.-6:30 P.
M., violin solos by Olcott Vail; Stephen Balogh
at the piano. 7 P. M., Paul Syecht's AlaunacOrchestra. 9:30 P. M., Al Genesen, violinist, and
Sydney Cohen, pianiste. 10 P. M., Spear's dance
orchestra. 10:30 P. M., Phil Romano's Roseland
Dance Orchestra. 11 P. M., Wright and Bessin-
ger, harmony kings. 11:15 P. M., Arthur Stone,
world's famous blind pianist. 11:30 P. M., Loew's
vaudeville artists. 12-12:30 P. M., Ted Lewis andhis symphonic clowns.

KHJ, Los Angeles, 395m, P. T.-6 P. M., Art
Hickman's concert orchestra. 6:30 P. M., chil-dren's program, Prof. Walter Sylvester Hertzog,
stories of American history; Dickie Brandon,
screen juvenile; bedtime story by Uncle Tohn.
8 P. M., program, courtesy Dramatic Order,Knights of Klorassan; band program. 9:30-10 P.M., Charlie Wellman, tenor, and Bill Hatch,pianist. 10-11 P. M., Art Hickman's dance or-chestra.

WNAC, Boston, 278m, E. S. D. S. T.-10:35 A.M., WNAC Women's Club Talks. 1 P. M.,Shepard Colonial Orch. 4 P. M., Shepard Colo-nial Orch. 6:30 P. M., WNAC dinner dance.7:30 P. M., talk-Oil Burners. 7:40 P. M., talk-Boston Motor Club. 8 P. M., concert program.
WEAF, New York, 492m, E. S. D. S. T.-11-12

A. M., talks to housewives, and market andweather reports. 4-5 P. M., children's stories and
George Gordon, bass baritone. 6-11 P. M., dinnermusic from the Hotel WaldorfAsteria; Federa-tion Services Father Octavian Muresen, Rou-manian Basso; talk by the Bank of America;
"Touring with the Packard Eight," with CharlesD. Isaacson as conductor; Col. John A. Pattee,old soldier fiddler; Adam Carroll, pianist; Vin-cent Lopez and his orchestra from the HotelPennsylvania.

WLW, Chid/matt, 423m, E. S. T.-11 A. M.,weather forecast and business reports. 3 P. M.,market reports. 4 P. M., piano recital by Miss
Adelaide Apfel. 10 P. M., United States CivilService. 10:03 P. M., Milnor Instrumental Trio.
10:30 P. M., popular program and entertainmentby the Doherty Melody Boys.

WBZ, Springfield, Mass., 337m, E. S. T.-7:05P. M., market reports. 7:10 P. M., letter tromNew England Homestead; "At the Theatres,"

with A. L. S. Wood, dramatic editor. 7:30 P. M.,
bedtime story for the kiddies. 7:45 P. M., con-cert by Charles R. Hector with his St. James
Theatre Orchestra. 8:15 P. M., Railroad Night.

KDKA, Pittsburgh, 326m, E. S. D. S. T.-6:30
P. M., dinner concert. 6 P. M.. baseball scores.
6:30 P. M., The Children's Period. 6:45 P. M.,
address by Automobile Club of Pittsburgh. 7 P.
M., baseball scores; "More About Shade and
Ornamental Trees," by the Fruit Growers Nur-
series. 7:15 P. M., program by National Stock-
man and Farmer. 7:40 P. M., stockman reports
of the primary livestock and wholesale produce
markets. 8 P. M., concert arranged especially for
reception in Spanish speaking countries. 9:55 P.
M., time signals; weather forecast; baseballScores.

KYW, Chicago, 536m, C. S. D. S. T.-5:02 P. M.,
news, financial and final markets. 5:35 P. M.,children's bedtime story told by "Uncle Rob."
6 P. M., dinner concert from Congress Hotel.
7 P. M., "Twenty Minutes of Good Reading," by
Rev. C. J. Pernin. 7:20 P. M., musical program.
8:15 P. M., "Safety First" talk by Chicago Motor
Club. 9.10:30 P. 1)1., "At Home" program.

Friday, September 26
WOR, Newark, N. J., 405m,E. S. D. S. T.-6:15

P. M. popular piano solos 1:), Vincent R. Stortz.
6:30 P. M., "Man in the Moon" stories. 7 P. M.,Arthur Fischer, one -string violin soloist. 7:20 P.M., resume of the day's sports with "Jolly Bill"
Steinke.

WIP, Philadelphia, 509m, E. S. D. S. T.-1:30
P. M., weather forecast. 3 P. M., artist recital.
6 P. M., weather forecast. 6:05 P. M., dinnerdance music. 6:45 P. M., agriculture livestockand produce market reports. 7 P. M., UncleWip's bedtime stories.

WJY, New York, 405m, E. S. D. S. T.-7:30 P.
M., Leonard Nelson's Knickerbocker Grill Or-chestra. 8:15 P. M., Time Pop Question Game.

WJZ, New York, 455m, E. S. D. S. T.-5:30 P.
M., State and Federal agricultural reports. 7 P.M., Lafayette Hotel Orchestra. 8 P. M., WallStreet Journal review. 8:10 P. M., The RadioFranks-Wright and Bessinger. 8:30 P. M.,
Looseleaf current topics; Dr. William H. Allen.
9 P. M., "Chats With a Radio Editor." 9:15 P.M., U. S. Navy Night; music by Navy Band.

WAAM, Newark, N. J., Z63m, E. S. D. S. T.-
8 P. M., Newark Radio Trio. 8:15 P. M., Rev.
Edmund Hains and John A. Scott. 8:30 P. M.,Dan Nenneth and Bob Buchanan. 9:30 P. M.,Catellos Radio Entertainers. 10 P. M., surpriseprogram.

WDAR, Philadelphia, 395m, E. S. D. S. T.-
2-3 P. M., Arcadia concert orchestra; playlet.4:30 P. M., dance program. 5:45 P. M., sportingresults. 7:30 P. M., Dream Daddy. 8 P. M.,"Turning the ages," a book review; "WDAR
Walter Greenough Players." 10 P. M., meetingof the "Morning Glory Club"; Howard Lanin'sdance orchestra, 1 P. M., features from Studio.

WRC, Washington, 469m, E. S. T.-3 P. M.,
fashion developments of the moment by "Women's
Wear." 3:10 P. M., Arthur McCormick, baritone.
3:20 P. M., "Beauty and Personality" by ElsiePierce. 3:25 P. M., current topics. 3:35 P. M.,piano recital. 3:50 P. M., Magazine of WallStreet. 4 P. M., song recital. 5:15 P. M., timesignals and weather forecasts. 6 P. M., storiesfor children by Peggy Albion.

WHN, New York, 360m, E. S. D. S. T.-6.30P. M., violin solos by Olcott Vail, accompanied
I" Stephen Balogh at the piano. 7 P. M., dancemusic by Paul Specht's Alamac Orchestra. 9:39P. M., Dan Gregory's Crystal Palace Orchestra.10 P. M., Gem Safety Razor Orchestra. 11 P. M.,Benny Leonard, lightweight champion of theworld. 11:15 P. M., Loew's vaudeville stars.11:30 P. M., Sam Wooding's Club Alabam Or-chestra by direct.

KHJ, Los Angeles, 395m, P. T.-6 P. M., ArtHickman's concert orchestra from the BiltmoreHotel. 6:30 P. M., children's program, Prof.Walter Sylvester Hertzog telling stories ofAmerican history. Richard Headrick, screenjuvenile; bedtime story by Uncle John. 8 P. M.,program by Zarh Myron Bickford. 9:30 P. M.,Hatch Graham, singer and banjoist. 10 P. M.,Art Hickman's dance orchestra.
WNAC. Boston, 278m, E. S. D. S. T.-10:35 A.M., WNAC Women's Club Talks.

1 P. M., Shep-ard Colonial Orchestra. 4 P. M., Sheyard Colo-nial Orchestra. 6 P. M., children's half-hour.6:30 P. M., WNAC dinner dance. 8 P. M., con-cert program.
WEAF, New York, 492m, E. S. D. S. T.-11-12A. M., musical program; health talk and marketreports. 4-5 P. 11I., club program for women.6.10 P. M., dinner music from the Rose Room,Hotel Waldorf-Astoria; children's stories byBlanche Elizabeth Wade; "The Happiness Boys,"Billy Jones and Ernest Hare; Florence Steele,

Who Is America's Most
Popular Radio Entertainer ?

The Answer Will Be Published in the October 4 Issue
To enable RADIO WORLD readers on the West Coast to mail their ballots for the mostpopular entertainer, in time for counting, the closing time was extendei to September 24.All ballots had to be in RADIO WORLD'S Office by September 24, or bear postmark not laterthan 11 :59 P. M. of September 24. The votes are now being counted.

contralto; musical program by G. Schirmer, Inc.
B. Fischer and Company's "Astor Coffee"
Orchestra.

WLW, Cincinnati, 423m, E. S. T.-11 A. M.,
weather forecast and business reports. 1:30 P.
M., market reports. 3 P. M., stock quotations,
4 P. M., piano recital by pupils of Leo Stoffregen;
other features.

WBZ, Springfield, Mass., 337m, E. S. T.-6 F.
M., dinner concert by the WBZ Trio. 7 P. M.,
results of American and National leagues. 7:05
P. M., market reports. 7:10 P. M., current book
review. 7:30 P. M., bedtime story for the kiddies.
10 P. M., Raymond J. Kelley. tenor, playing his
own accompaniments. 10:30 P. M., soprano re-
cital by Jean Livingstone Sherborn, accompanied
by Mertina Bancroft, pianist and accompanist.
10:55 P. M., time signals; official weather reports.
11 P. M., WBZ Trio.

KDKA, Pittsburgh. 326m, E. S. D. S. T.-5:30
P. M., organ recital by Paul E. Fleeger. 6 P. M.,
baseball scores; dinner concert. 6:30 P. M.,'The
Children's Period. 6:45 P. M., news bulletins.
7 P. M., baseball scores. 7:40 P. M., stockman
reports of the primary livestock and wholesale
produce markets. 8 P. M., concert by the Ingram
Ladies Choral Society, assisted by Marie Ben-
nett, soprano and Adolph MacLuckie, tenor.
9:55 P. M., time signals; weather forecast; base-
ball scores.

KYW, Chicago, 536m, C. S. D. S. T.-5 P. 14.,
news, financial and final markets; Dun's Review
and Bradstreet's Weekly Review of Chicago
Trade. 5:35 P. M., children's bedtime story told
by Uncle Bob. 6 P. M., dinner concert. 6-30
P. M., program from KYW's studio. 7 P. M.,
speeches auspices American Farm Bureau Fed-
eration. 8 P. M., midnight revue. 9:30 to 9:45
P. M., "Around the Town with KYW in Chi-
cago" (Stage Revues). 9:45 P. M., continuation
of midnight revue.

Saturday, September 27
WOR, Newark, N. J. 405m, E. S. D. S. T.-

6:15 P. M., "Music While You Dine"-the Cin-
derella Wolverines. 7:15 P. M. resume of the
day's sports with "Jolly Bill" Steinke. 8 P. Id.,
concert by the Naborhood Trio. 9:10 P. M., Louis
Bromfield, novelist. 9:35 P. M., negro spirituals
and negro signal songs by Clement Wood. 9:45
P. M., contralto solos by Mollie Chapin Ely. 10P. M., progrrm of popular music by the Ben
Friedman Entertainers.

WIP, Philadelphia, 509m, E. S. D. S. T.-6:115
P. M., dinner dance music arranged by Harry
Link. 6:45 P. M., agriculture livestock and pro-duce market reports. 7 P. M., Uncle Wip's bed-time stories. 8 P. M., Braun School of Music.
8:30 P. M., New Year's Eve Services, auspices
Philadelphia Branch United Synagogue of Amer-
ica; introduction by Rabbi Samuel Friedman;
Hebrew Melody, Cantor M. Kaufman and choir;
address, "New Year's Thoughts." 10:30 P. M.,dance music by Harvey Marburger and his vaude-
ville orchestra. 11:05 P. M., organ recital byKarl Bonawitz.

WJZ, New York, 455m, E. S. D. S. T.-4:30 P.
M., Roger Wolfe's Hotel Biltmore Tea Or-chestra. 5:30 P. M., State and Federal agricul-
tural reports; farm and home reports; closingquotations of the New York Stock Exchange;
foreign exchange quotations; Evening Post News.7 P. M., Waldorf-Astoria Dance Orchestra. 8 P.M., "Planting in the Fall," Thomas V. Peck.8:30 P. M., Leif Ericson Day Celebration. 9:30P. M., Orchestra of the S. S. "Paris." 10:30 P.M.. Hotel Astor Dance Orchestra.

WDAR, Philadelphia, 395m, E. S. D. 5, T.-11:45 A. M., daily almanac; 12 Noon, organ re-cital from the Stanley Theatre; features fromStudio; Arcadia Concert Orchestra. 2-3 P. M.,Arcadia Cafe Concert Orchestra; artist recitalfrom Studio. 4:30 P. M. dance program by theCotton Pickers. 5:45 P. M., sporting results.7:30 P. M., Dream Daddy with the boys andgirls.
WRC, Washington, 469m, E. S. T.-5:15 P. M.,instruction in international code. 6 P. M., chil-dren's hour by Peggy Albion. 6:15 P. M. base-ball scores. 7:45 P. M., bible talk. 8 P. 14., songrecital. 8:15 P. M., "Reception of the Very Short

Wave Broadcasting Stations" by H. A. Walls,Bureau of Standards. 8:30 P. M., piano recital.8:45 P. M., concert by the Capital Male Quartet.9:55 P. M., time signals and weather forecasts.WHN, New York, 360m, E. S. D. S. T.-9 P. M.,"Humorous Stories" by Sam Hellmann. 9:15 P.H., Harvey Hewitt, piano solos. 9:20 P. M.,Arthur Ball, ballad tenor. 9:30 P. M., "WhereAre We Heading" by Jos. T. Cashman. 9:45 P.M., Fitzpatrick Brothers. 10 P. M., Melody FourMale Quartette. 10:20 P. M.' Samuel Shankman,pianist. 10:30 P. M., Frank Oneida, harmonicasoloist. 10:45 P. M., Madeline Killeen, of theParody Club in songs of today. 11 P. M., JimmyClarke and his entertainers. 11:30 P. M., Flet-cher Henderson's Roseland Orchestra.KHJ, Los Angeles, 395m, P. T.-l2:30 P. M.,program of news items and music. 6 P. M., ArtHickman's Concert Orchestra from the BiltmoreHoteL 6:30 P. M., children's program, Prof.Walter Sylvester Hertzog, stories of Americanhistory; Vondelle Dar, screen juvenile; bedtimestory by Uncle John. 8 P. M., program, courtesyGolden State Electric Co. 10 P. M., Art Hick -man's dance orchestra.
WNAC, Boston, 2711, E. S. D. S. T.-10:35 A.M., WNAC Women's Club Talks. 1 P. M.,Shepard Colonial Orchestra. 4 P, M., ShepardColonial Orchestra. 4:30 P. M., Eva Audet,pianist; Auroa Cherron, soprano. 6:30 P. M.,WNAC Dinner Dance. 8:05 P. M., dance music.9:15 P. M., dance music. 10:15 P. M., dancemusic: popular songs; Ted and Dick Waterson;Don Ramsay, accompanist; popular songs, IrvingCrocker.
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WEAF, New York, 492m, E. S. D. S. T.-4-5 P.
M., Clifford Lodge Orchestra. 6-11 P. M., dinner
music from the Rose Room of the Hotel Waldorf-
Astoria; "Thrilling Adventures" Stories for
Boys; Halfred Young, tenor; Carlo Restivo, ac-
cordion player; Christine Thompson, pianist;
Hazel Fleener Loye, mezzo soprano; Vincent
Lopez and his orchestra.

WLW, Cincinnati, 423m, E. S. T.-11 A. M.,
weather forecast and business reports. 1:30 P.
M., market reports.

WBZ, Springfield, Mass., 337m, E. S. T.-7 P.
M., results of American and National leagues.
7:05 P. M., market reports. 7:30 P. M., bedtime
story for the kiddies. 7:40 P. M., concert by the
Hotel Kimball Trio. 9 P. M., program by Mrs.
Pauline Hammond Clark, singers and instru-
mentalists. 10:55 P. M., time signals; weather
reports.

KDKA, Pittsburgh, 926m, E. S. D. S. T.-6 P.
M., baseball scores; dinner concert. 6:30 P. M.,
Children's Period. 6:45 P. M., Last Minute Helps
to Teachers. 7 P. M., baseball scores; sports
review. 8 P. M., concert by Westinghouse Band.

KYW, Chicago, 536m, C. S. D. S. T.-5:02 P.
M., news, financial and final markets. 5:35 P.
M., children's bedtime story. 6 P. M., dinner
concert. 7 P. M., musical program. 8:05 P. M.,
talk by Vivette Gorman. 8:10 P. M., Youth's
Companion.

Sunday, September 28
KPO, San Francisco, 423m, P. T.-11-12 Noon,

undenominational and non-sectarian church ser-
vices; Dr. W. A. Phillips, pastor St. Johns Pres-
byterian; soloist, Lucile Phillips Kemp, colora-
tura lyric soprano; organ selections by Theodore
J. Irwin. 8:30-10 P. M., concert by Rudy Seiger's
Fairmont Hotel Orchestra.

KGW, Portland, Ore., 492m, P. T.-6 P. M.,
church services.

WHO, Des Moines, Ia., 526m, C. S. T.-7:30-9
P. M., musical program, The Bankers Life Radio
Orchestra; Myrtle Williams, soprano.

WIP, Philadelphia, 509m, E. S. T.-7:45 P. M.,
evening service, Holy Trinity Church.

WGY, Schenectady, N. Y., 380m, E. S. T.-11 A.
M., service of First Presbyterian Church, sermon
by Rev. Robert W. Anthony. 8 P. M., Rosh -
Hashanah service from Temple Beth Emeth, Al-
bany; Dr. Marius Ranson, rabbi.

KGO, Oakland, Cal., 312m, P. T.-11 A. M., ser-
vice of First Congregational Church. 3:30 P. M.,
concert by KGO Little Symphony Orchestra.
7:30 P. M., service of First Congregational
Church, San Francisco.

WOO, Philadelphia, 509m, E. S. T.-10:30 A. M.,
morning services from Bethany Presbyterian
Church; Rev. A. Gordon MacLennan, pastor;
benediction on stroke of twelve. 2:30 P. M. Sun-
day afternoon session, Bethany Sunday School.
6 P. M., old-time hymns and melodies and sacred
chimes.

WOAW, Omaha, Neb., 526m, C. S. T.-9 A. M.,
radio chapel service by Rev. R. R. Brown, "Billy
Sunday of the air." 9 P. M., musical chapel ser-
vice by First Methodist Episcopal Church, Dr.
James E. Wagner, pastor.

WCAE, Pittsburgh, 462m, E. S. T.-3 P. M.,
People's Radio church services. 6 P. M., dinner
concert.

KYW, Chicago, 536m, C. S. D. S. T.-10 A. M.,
Central church service; Dr. F. F. Shannon,
pastor; musical program. 1:30 P. M., studio
chapel service.

Monday, September 29
KPO, San Francisco, 423m, P. T.-4:30 P. M.,

Rudy Seiger's Fairmont Hotel Orch. 5:30 P. M.,
children's hour stories. 7 P. M., Rudy Seiger's
Fairmont Hotel Orch. 8 P. M., program auspices
San Francisco Women's Press Club. 10 P. M.,
Bradfield's Versatile Band.

KGW, Portland, Ore., 492m, P. T.-11:30 A. M.,
weather forecast. 3:30 P. M., literary programme
by Portland Library Association. 7:15 P. M.,
police reports. 7:30 P. M., baseball scores,
weather forecast and market reports. 8 P. M.,
concert.

WHO, Des Moines, Ia., 526m, C. S. T.-7:30-9
P. M., musical program. 11:15-12 P. M., organ
recital by L. Carlos Meier.

WMAQ, Chicago, 448m, C. S. T.-4 P. M., sport
results. 4:10 P. M., Mothers in Council. 4:30 P.
M., musical program. 6 P. M., Chicago theater
organ recital. 6:30 P. M., Hotel LaSalle orchestra

WAAW, OnaahA, Neb., 286m, C. S. T.-7:30 P.
M., Frank Wright and Frank Bessinger, the
"Radio Franks" of N. Y. City.

WGY, Schenectady, N. Y., 380m, E. S. T.
10 A. NI. program from Temple Beth Emeth,
Albany, N. Y.; morning service for "RoshHas-
hanah." 6 P. M., produce and stock market
quotations; news bulletins. 7:15 P. M., address,
"Farm Credit." 7:45 P. M., program by WGY
Orchestra; Hepzibah C. James, soprano.

CKAC, Montreal, 425m, E. S. T.-1:45 P. M.,
Mount Royal Hotel concert orchestra. 4 P. M.,
weather and stock news.

KGO, Oakland, Cal., 312m, P. T.-1:30 P. M.,
N. Y. and S. F. stock reports and weather. 3 P.
M., studio musical program. 4 P. M., Henry
Halstead's Dance Orchestra. 5:30 P. M., Aunt
Betty stories. 6:45 P. M., stock reports. 8 P.
M., educational program. 10 P. M., dance music.

WOO, Philadelphia, 509m, E. S. T.-12 Noon,
luncheon music. 4:45 P. M., grand organ and
trumpets. 7:30 P. M., sports results and police
reports; dinner music. 8:30 P. M., special pro-
gram. 9:30 P. M.,Fox Theater Grand Orchestra.

WRAP, Fort orth, Tex., 476m, C. S. T.-7:30
P. M., moments from Majestic Theater. 9:30 P.
M.. popular and classical music.

WOAW, Omaha, Neb., 526m, C. S. T.-6 P. M.,
dramatic hour. 6:30 P. M., dinner program. 9 P.

, program from vocal studio.

Marching Onward
HOUSANDS of fans will build the

1 receiver to be described by Herbert
C. Hayden in RADIO WORLD next week, is-
sue of October 4, on sale Wednesday,
October 1. It is closely modeled after
the Radiola III. Many fans would like
to have such a set because it is very
selective, produces splendid tone quality
and fine volume, while reaching out to
DX stations with amazing certainty. It
is easy to build. Care must be exercised,
to be sure, but the simplicity is there
nevertheless, and due in no small measure
to the sixteen detail photographs of the
set in its actual course of construction in
RADIO WORLD'S laboratory. A circuit dia-
gram is the seventeenth illustration. It
is a tried, true and tested set, something
unusually attractive. It is probably as
good a 1 -tube set as you could hope to
have. And it is decidedly inexpensive.
You make all the coils yourself. They
aren't many and they aren't hard. Be
sure to read what Mr. Hayden, noted
radio engineer, writes on this subject.

Byrt C. Caldwell, whose articles are
among the most popular published, will
describe how to make a 4 -tube receiver,
consisting of one RF, detector and two
AF, that compares favorably with the
popular Neutrodyne. Mr. Caldwell will
tell how to make the low -loss coils. By
the way, Mr. Caldwell was one of the
pioneers in the Land of Low -Loss. Com-
plete diagrams will illustrate the text.

"Non -Radiating Regeneration" is the
title of Brewster Lee's contribution, de-
scribing a 2 -tube reflex comprising a stage
of RF detector and one AF stage.

"The Best Coil" will be Herman Ber-
nard's article. The different kinds of coils
will be fully discussed and the author's
reasons presented for selecting a parti-
cular kind as the best. How to make
what he finds is the best coil will be ex-
plained in lucid detail.

"My Adventures With Circuits," by
Knolleys Satterwhite, will be of particular
interest to those who have decided to
make a set but are not quite sure which
one they should construct. While Mr.
Satterwhite does not recommend any
particular circuit, he analyzes nearly all
of them in a way that makes it easy for
you to decide. This article is well suited
as an introduction to a series in which
experts will tell what their favorite re-
ceiver is and why.

"The Tube as a Detector," by N. N.
Bernstein, Technical Editor, will be an
expert's exposition of the operation of the
3 -element vs.cuum tube, illustrated with
favorite 1 -tube circuit diagrams.

Charles H. M. White, radio authority,
will describe a 2 -tube set in which a vari-
able condenser 'controls oscillations.

The result of Radio World's quest for
the most popular entertainer, a test
patiently made for several months, will
be announced in that issue.

WFAA, Dallas, Tex., 476m., C. S. T.-12:30 P.
M. Mrs. Charles E. Osborne, on "Character
Building." 8:30 P. M.,musical entertainment.

WCAE, Pittsburgh, 62m, E. S. T.-6:30 P. M.,
dinner concert. 7:30 P. M. Uncle Kaybee. 7:45
P. M., baseball scores. 8:30 P. M., piano recital.
11 P. M., late concert. 1 A. M., midnight frolic.

Tuesday, September 30
KPO, San Francisco, 423m, P. T.-2:30 P. M.,

organ recital by Theodore J. Irwin. 4:30 P. M.,
Rudy Seiger's Fairmont Hotel Orchestra. 5:30 P.
M.,. children's hour stories. 7 P. M., Rudy
Sewer's Fairmont Hotel Orch. 8 P. M. Naval
Reserve Night. 10 P. M., Bradfield's Versatile
Band.

KGW, Portland, Ore., 492m, P. T.-11:30 A. M.,
weather forecast. 3:30 P. M., children's pro-
gramme. 7:15 P. M., police reports. 7:30 P. M.,
baseball scores, weather forecast and market re-
ports. 8 P. M., concert.

WMAQ, Chicago, 448m, C. S. T.-4 P. M., sport
results. 4:10 P. M., lecture by Red Cross. 4:30
P. M., Chicago Philharmonic conservatory. 6 P.
M., Chicago theater organ recital. 6:30 P. M.,
Hotel LaSalle orchestra. 8 P. M., Harry Hanson,
literary editor. 8:20 P. M. Miss Clara E. Laugh-
lin, travel talk. 8:50 P. M., United States civil
service commission. 9:15 P. M., Lyon & Healy
program.

WAAW, Omaha, Neb., 286m, C. S. T.-7:30-9 P.
M., "The Radio Franks," Wright and Bessinger.

WGY, Schenectady, N. Y., 380m, E. S. T.-
11:55 A. M., time signals. 12:30 P. M., stock
market reports. 2 P. M., music and talk. 6 P.
M., market quotations; news bulletins. 7:45 P.
M., WGY Orchestra; Margaret J. Littell, soprano.
11:15 P. M., organ recital by Stephen E. Boisclair.

CKAC, Montreal, 425m, E. S. T.-4 P. M.,
weather and stock news. 7 P. M., kiddies' stories
in French and English.. 7:30 P. M., Rex Battle
and his Mount Royal Hotel orchestra. 8:30 P. M.,
S.S. Megantic concert party. 10:30 P. M., Joseph
C. Smith and his Mount Royal Hotel orchestra.

KGO, Oakland, Cal., 312m. P. T.-1:30 P. M.,
N. Y. and S. F. stock reports and weather. 415:30
P. M., concert orchestra. 6:45 P. M., stock re-
ports. 8 P. M., mixed chorus. 10 P. M. to 1 A.
M., dance music.

WOO, Philadelphia, 509m, E. S. T.-11 A. M.,
grand organ. 11:30 A. M., weather forecast. 11:55
P. M., time signal. 12 Noon, luncheon music.
4:45 P. M., grand organ and trumpets. 7:30 P.
M., sports results and police reports. 9:55 P. M.,
time signal. 10:02 P. M. weather forecast.

WBAP, Fort Worth, Tex., 476m, C. S. T.-7:30
P. M., dance program. 9:30 P. M., concert 1 y
French harp artists.

WOAW, Omaha, Neb., 57.6m, C. S. T.-6 P. M.,
popular half hour. 6:25 P. M., dinner program.
9 P. M., program by "The Rosebuds' Federated
Commercial Clubs." 12 P. M., wowl frolic.

WFAA, Dallas, Tex., 476m, C. S. T.-12:30 P.
M., Address, DeWitt McMurray. 8:30 P. M.,
musical program. 11 P. M., Midnight Melody
Men.

WCAE, Pittsburgh, 462m, E. S. T.-6:30 P. M.,
dinner concert. 7:30 P. M., Uncle Kaybee. 7:45

P. M., baseball scores. 8:30 P. M., musical pro-
gram. 11 P. M., late concert.

Wednesday, October 1
KPO, San Francisco, 423m, P. T.-12 Noon, time

signals; reading of the Scriptures. 1 P. M., Rudy
Seiger's Fairmont Hotel Orch. 2:30 P. M., Garry
Eisher's Amphians. 4:30 P. M., Rudy Seiger's
Fairmont Hotel Orch. 5:30 P. M., children's hour.
7 P. M., Rudy Seiger's Fairmont Hotel Orch.
8 P. M., Bradfield's Versatile Band.

KGW, Portland, Ore., 492m, P. T.-11:30 A. M.,
weather forecast. 3:30 P. M., talk by Jeanette
P. Cramer. 7:15 P. M., police reports. 7:30 P.
M., baseball scores, weather forecast and market
reports. 8 P. M., concert. 10 P. M., dance music.

WMAQ, Chicago, 448m, C. S. T.-4 P. M., sport
results. 4:10 P. M., beauty talk. 6 P. M., Chi-
cago theater organ recital. 6:30 P. M., stories for
children. 8:30 P. M., WMAQ "play -night." 9:45
P. M., talk from Chicago charities.

WGY, Schenectady, N. Y., 380m, E. S. T.-
11:55 A. M., time signals. 12:30 P. M., stock
market reports. 6 P. M., produce and stock
market quotations; news bulletins; baseball re-
sults. 6:30 P. M., "Adventure Story."

KGO, Oakland, Cal., 312m, P. T.-1:30 P. M.,
N. Y. and S. F. stock reports and weather. 3 P.
M., musical program and Cora L. Williams Insti-
tute, speaker. 4-5:30 P. M., concert orchestra.
6:45 P. M., stock reports.

WBAP, Fort Worth, Tex., 476m, C. S. T.-7:30
P. M., concert. 9:30 P. M., concert by Will
Foster.

The Aerial Problem
ppHAT kind of an aerial have

you? What kind of a set?
What results do you get? Do you
use an indoor aerial? Comparisons
will be beneficial to readers. Write
your experiences to Aerial Editor,
RADIO WORLD, 1493 Broadway,
New York City.

MY aerial is 150 feet long. I use
ular 2 -strand wire. The set is

circuit regenerative, with aperiodic
mary, tuned secondary and tickler
tiery. Selectivity is good, volume
and DX all I desire.

reg-
a 3-
pri-
tor-
fine

AL OBERENDER,
367 75th Street,

Brooklyn, N. Y.
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Kids Again Pershing Out

THE HARMONY GIRLS, the Misses Carpenter
and Ingram, who entertain at WLS, Chicago,
every Saturday night. Due to their great pop-
ularity, they will appear regularly at the Sears -
Roebuck station. WLS also radiocasts the Radio
World's University, which helps Chicago fans
solve their difficulties by diagnosing set trouble

over the air.

(International Newsreel)

HERE (at right) is how
to mount . a honeycomb
coil onto a variable con-
denser. These coils are
so light that if their be-
ginning and end are
fastened respectively to
the rotor and stator posts
on the condenser end-
plates sufficient support
is obtained. The 13 -plate
condenser in this case
covers the radiocast band
in conjunction with a
100 -turn coil. This com-
bination makes a splen-
did wave -trap and also
a stage of impedance RF
amplification. The con-
denser is connected in
parallel with the coil,
but as a radio frequency
stage a series connection
is optional. Three coils
mounted in this way, on
three condensers, make
an excellent 3 - circuit
tuner, with all three cir-
cuits tuned. Close in-
ductive coupling is not
necessary between plate
and grid coils because
the self -capacity of the
tube is utilized for the
transfer of energy from

plate to grid. (Radio World Staff Photo)

(Karl& & Herbert)
THE LAST TIME but one that John J. Pershing
radiocast as General in command of the Armies
of the United States was before WEAF's micro-
phone at a dinner given to him by the Govern-
ment Club at the Hotel Astor, New York City.

Mrs. Geo. S. Owens, president, is beside him.

ONE of the most inter-
esting phases of the im-
minent flight of the ZR-3,
giant dirigible built in
Germany for the United
States and which will
attempt to cross the
ocean as an act of self -
delivery, is the radio in-
stallation. Photo shows
the radio room and oper-
ator aboard the Zeppelin.
The ZR-3 is a sister ship
of the Shenandoah. The
new ship is equipped
with tube transmitters
that have a daylight
range of 500 miles. At
night the range will be
many times that On the
trip over, the ZR-3 will
radiocast the description
of the flight and is es.-
pected to be heard on
both sides of the water.
The framework is used
for the ground, and a
suspended wire consti-

tute* the antenna.

Fall in t

OUT among the glorious chasms and colorful cliffs a
lilt Lightly through the rarified atmosphere and ren
set Here you see two of the aboriginal wanderers
papoose punctiliously toted by the better half of the
Chief No Antenna) is listening on earphones while

YES, the "smallest crystal set." (International)
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ie West

tyons of the wondrous West the radio waves
.ubly useful the advantages of the portable
e Inspiring West on a Fall day, with their
ble, as per ancient custom. Mr. Indian (Big
fe strikes a posture of squaw -like coyness.

It's a Speaker!

Kadel & Herbert)
THE FIRST Radio World's Fair opened on Monday at Madison Square Garden, New York City, and
many of the thousands of visitors enjoyed seeing the microscopic radio apparatus that ingenuous ex-
perimenters from all over the country were exhibiting. Here you see a loud speaker so small that its
entire dimensions are encompassed on a coin. The speaker consists of two miniature magnets and cor-
respondingly tiny diaphragms. It could be made of two extremely small electro-magnets and a very
thin metal diaphragm. The wire with which the magnets are wound is about size 40, finer than a
hair. The horn is machined out of a solid piece of metal and the cord attachment soldered right to

the ends of the magnet wire, as there is no room for screws.

(Gilliams)
A HUGE LOOP antenna erected in London on
one of the tall buildings to pick up signals from
America to be amplified locally and re-radiocast.

I ESTING the new type Signal Corps radio telegraph and telephone outfit.
The meters tell when the set Is radiating best.

(Kadel & Herbert)
YOU cannot see by radio yet and these are not
two radio lenses but two small crystal sets, built
by Dr. Hugo Thompson, of Springfield, Mass.,
and exhibited at the prize exhibition at the first

Radio World's Fair.

U. S. MARINE testing receiving set enclosed in metal screen room.
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A THOUGHT FOR THE WEEK
-What radio is and what it will be
depends as much on the persons whose
commercial efforts are concentrated on
radio as it does upon any other group.
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Letters from
Our Readers

Editor, RADIO WORLD:
THE September 6 issue of RADIO WORLD

contains a commendable article by
Walter Scott, Jr., on the R. C. A. V6 -tube
Super -Heterodyne. It is written in a way
that will appeal to the average reader and
is practically a complete story. The article
quite correctly points out the necessary fac-
tors of skill and patience involved in secur-
ing the best that the Super -Heterodyne cir-
cuit is capable of affording.

L. M. CLARK,
Vice -President,
Railway Improvement' Co.,
1 Pershing Square, N. Y. C.

The Rapid
Rise of Sales

It Gives an Idea of the Even More Tremendous
Growth Ahead

THE marvelous growth of the radio business, from next to nothing a few years
ago to $350,000,000 a year today, is only a slight indication of the momentous
growth that is ahead. One need only recall that there are 3,000,000 radio -equipped

homes in the United States, and 20,000,000 homes without radio. In other words two-
thirds of the nation represent virgin field for radio sales. With the irresistible appeal
of radio as the main factor, and its constant improvement in the character and quality
of programs as another strong inducement, there is rife a sort of automatic propaganda
bound to sweep radio into twentieth place, or higher, on the list of American industries.
Now the money value of its product places it thirty-fourth.

Radio is a deep fascination even if regarded strictly from the viewpoint of the
listeners -in. The ranks of experimentrs constantly grow. Whether the listeners will
show a greater percentage of increase than the experimenters is something the future
alone can tell. Certainly there will be sufficient numerical increase to satisfy the trade
in both respects.

As for the listener, he represents the larger numerical group. He may not know
much about the technique of radio, but he is interested in it, just as any one who
marvels at a scientific achievement is keenly desirous of an insight into its workings.

The listener class may be compared to the phonograph owners. Now nearly 9,000,000
homes have phonographs, or three times as many as have radios. This computation
includes in both categories the families that have both. Therefore, only 14,000,000
homes have no phonograph, and the phonograph industry is five times as old as the
radio trade. If the phonograph trade is to be considered as the direct rival of the
radio industry, it is important to recall that there has been a severe drop in the sale of
phonographs and records. Meanwhile radio sales have been growing enormously.
Freed-Eisemann's sales increased during the last three fiscal quarters as follows:
$42,000, $115,000, $687,000, $2,000,000. While this is an exceptional increase, it is
important as a comparison with the fact the best showing in the phonograph trade :n
that period has been the achievement of not having receded much during each quarter!
Another straw to judge the wind is the increasing number of phonograph stores selling
radios as a "side line." Soon the tail wags the dog.

Radio is so when considering sales growth, that the
peak is scarcely within the span of any existing person's life!

Coming down to the present season we find unprecedented opportunities. Receivers
have been perfected to such a degree that one may purchase with the assurance of
good, steady results. The quality of manufactured parts is high. A Presidential
campaign and local campaign are under way. Soon the important candidates will pay
oral visits to the homes of all radio owners. The best programs ever given will beheard this fall and winter. The weather will be splendid for DX, and listeners, evenwith 1 -tube sets, may reach out 1,000 miles; others hear stations up to 3,000 miles off,even spanning the continent. Times are good, the people have money to spend onradio. The problem, therefore, is first to have a good product and secondly to seethat the public knows about the product and its quality.

As for the experimenters, there need be no fear that they will not keep pace. Thelure of the technical side of radio is strong. More and more adults are taking toexperimenting and the younger generation is literally crowding into the field, mar jpof them, surprising though it may seem, with real money to spend. And it is moneydevoted to a most valuable purpose, for experimenting taxes the ingenuity of theexperimenter and keeps his mind on the alert.

Ayeno Rings Down Curtain
on Iceberg of Dunceness

Day message COLLECT
SANFRAN SEP6-24-1094LL
Eletto Oattanno
Cheap Laundry merchant.
Salt Lake City, Utah.

You turn tables other furniture on your
cousin by prolifically sending loquacious
telegram much collect stop I Ayeno Tam-
mayato good silk merchant Golden Gate
and much high reputation wonderful hon-
esty square and circular dealings say to
you Eletto (deletion by Western Union)
And moreover and additional you prodi-giously great fool to say paintings on
front radio set make music noisier stopI try it all and presto selah (see writings
great literature demons) after I paintGeisha girls dragons etc, and so forth no
more noise come in at simultaneously with
synchronous and contrapuntal perfect-
ness (blockheads always can go to dic-
tionary to get innermost soulful meaning)

stop so we close this not so much
pleasant correspondence via and by way
of airlengths stop no much use casting
sparkle li'-e rhinestones before face of
lowborn piggery stop before I say with
smile no tears good bye to end of forever
give still great love to beautiful sister
Eshiyama and say I love too torridly even
if brother great iceberg of dunceness stop
no much use sending me collect telegram-
mer because why I tell boy take back
make other fool pay for words. My set
working all right and if yours so so listen
some darkness of night and hear what I
your cousin Tammayato yell to you acrosshundreds miles many wireless wires stop
perhaps wire burn up because my great
heat language goodbye shut up no more

Your never loving disconsiderate cousin
Ayeno tammavato

Per H.
(The End)
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MAGNAVOX NCZdiO
BROADCAST RECEIVER

The long awaited
Broadcast *cover

Combining supreme efficiency, convenience and
beauty, produced at a low cost which brings it

within reach of all.

WERE at last is the perfected instrument
permitting you to enjoy simultan-

eouslythe most desirable elements of broad-
cast reception-features which no one model
ever combined before.

The distinctive Magnavox tuned radio .fre-
quency circuit is characterized by exceptional
clearness and volume as well as selectivity.
The Magnavox Unit Tuner does away with
all complicated dialing and places the novice
on the same footing as the radio expert.

Magnavox Broadcast Receivers and other Magna-
vox Radio Products are sold by reliable dealers
everywhere. Write for new illustrated catalog.

THE MAGNAVOX CO., Oakland, Calif.
New York: 350 West 31st Street San Francisco: 274 Brannan Street

Canadian Distributors: Perkins Electric Limited,Toronto,Montreal,Winnipeg

1011

The new Magnavox TRF-5 Receiver is here
shown with Magnavox M4 Reproducer,

($25.00) which insures clearest tone.

TRF-5
A 5 -tube tuned radio frequency receiver
consisting of two stages of tuned radio
frequency of special design, detector and
two stages of audio frequency.

Cabinet measures: height,9 Ys in.; length,
20% in.; depth, 14%t in.

With Magnavox detector tube, but
no batteries or reproducer, $125.00

TRF-50
This model is identical with TRF-5 but
encased in larger carved cabinet with
built-in Magnavox Reproducer.

Handsomely carved cabinet measures:
height, 14% in.; length, 20% ins depth,
18% in.

With Magnavox detector tube,
$150.00
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$5,000,000 Export This Year
T

United States still leads in the
export of radio apparatus, and is

VICTORY !
SINGLE BASE MOUNTING SOCKET

Made of nickel -plated bra, Bakelite base, phos-
phor bronze prongs -perfect contact.

VICTORY TRIPLE SOCKET
Three on oar. Economical combination of three
sockets on Formica Bakelite.

Special sockets made to specification.
Expert drillers, cutters and engravers of Form-
ica panels and tubing. Estimates Cheerfully
given.

UNITED RADIO MFG. CO.
191 Greenwich St., N. Y. Cortland 4885

7 x 12..$1.50
7 x 14.. 1.60
7 x IS.. 1.85
7 x 21.. 2.10
7 x 24.. 2.35
7 x 26.. 2.60

Radio Tables
Antique Mahogany nlsli

compartments.

Mission style.
T w o battery 12 50

The best table on the
market at our price.
RADIO CABINETS

Shipped knock -down. Each
joint fitted. Hingesattached. Oak cabinets uncolored.
Guaranteed perfect.

Add parcel post charges to
remittances.

Send for literature.

Radio Cabinet Co.
1504 Vine St., Philadelphia, Pa.

DEALERS' DISCOUNT

IRF

likely to continue in this position despite
restrictions in foreign markets and lack of
radiocasting facilities in many foreign

For Maximum Amplification Without
Is") and Tube Noises

use the werrarrorn
Como Duplex Transformers

Push -Pull
Send for literature.

COMO APPARATUS COMPANY
448 Tremont SL Bootee'. Mrs.

BUILD OR REBUILD YOUR SET
WE OFFER YOU MERCHANDISE AT PRICES

BELOW COMPETITION! WRITE NOW!
518.50 No. 51 Crosby 2 -tube Receiver 516.00
$60.00 Freshman 5.tuhe -Masterpiece"

Receiver $55.00
$17.50 Freshman Kit $15.75
$ 5.45 Super B Battery. 24 Solt., Recharge-

able 4.95
45 V. large B Batteries -52.90; 221/u V. large $ 1.45
Genuine Bakelite Panels, 3.16 In. per sq. In $ .02

2.00 Fil.KO-Stet $ 1.85
1.50 Layne Resistances. 12.000 to 100,000

ohms 1.25
$ 5.00 Acme Radio and Audio Freq. Trans

formers 5 3.95
$12.50 Como Push and Pull Transformers

(pair) 9.90
23 Plate Vernier Amoco Condensers 3.85
43 Plate Vernier Amseo Condensers 4.25
400 ohms Ammo Potentiometers with dIal 5 1.35
Pioneer moulded Bakelite Variometers $ 4.85
$18.50 Gold Seal Homeharger. A.C. current $14.95

Send for our new Price List.
Remittance must Include postage.

MARVEL RADIO SPECIALTY CO.
132 Nassau St., Dept. RW, New York City

'7"tieNation's largest (11.,
ip,

----RADIO------ eirike
Las Nail order House. liz
tifmar/

wt u 019 COMPETITION ON MAIL ORDERS
Our Prices Are Lower Than Any Other House in the awnCountry -Every Item in Stock Has the Stamp of

Highest Quality
Allow us to quote on any parts or standard sets. Send Sc in stamps for catalogue.

RHEOSTATS
Fada $0.60Amoco fall styles) .95
C. Hammer. 6 Ohm .79
Paeent .89
Federal No. 18 .79
Arrow Knob

SOCKETS
.69

Fade $0.79 Ams., 2 In $0.30$0.30DeForest .50 Amace, 3 In .50

90...405

Hoosick Falls. Panel Mtg. $0.75 Armco. 4 le
Paeent 199 .40 DeForest, 3 In
Federal DeForest, n
General Radio .89 Pathe 2 In .30
Workrlte. 199 .60 Paths, 3 In .40
TRANSFORMERS -PUSH PULL Pathe, 4 In .55
Como Duplex ...... .... . $9.90AllVARIABLE CONDENSERSAmerican 9.50 General Instrument Lo -Loss.Modern 9.00 all 317.131 $TRANSFORMERS -AUDIO Heath LoLoss, all sizes 34..8555

$2.95 Heath Vernier Lo -Loss, all
sizes 5.00

All other lines In stock.
VOLT METERS

Jewel. 0.50 Volts $2.25
Sterling, 0.50 Volts 1.75
Sterling, 0-35 Amp .89
Sterling, 0-35 Amp., 0-50

Volts. combination- 3.00
Sterling, 0.120 Volts 4.50

FRESHMAN PRODUCTS
We carry a complete line of

new Freshman Products. Let us
quote you on your wants.

CRYSTALS
Lego Wonder Fixed Crystal $0.80
Erla Fixed .79
DeForest Crystal .59
Pyretek Fixed 1.10

.25
3.50
3.35
4.90
3.98
4.55
3.95

PHONES
Dictograph $3.89Brandes 4.95
Baldwin Type C 7.85
Ambassador 3.25N. & K 6.50
Scientific 2.90

LOUD SPEAKERS
Pathe $12.98
Music Master 24.50
Spartan 9.25 Star
Firth Adjustable 5.98 Modern
Sonora 30.00 Acme
New Dictogrand 28.50 All American
Magnaphone 28.00 Federal No. 65

Plugs Included Thordarson
CHARGERS Airrartran

Westinghouse. 2 Amp $15.40
Westinghouse. 5 Amp 23.40 Federal No. 226 .. .. ..... 3.98
Ward Leonard. D. C 9.75 TRANSFORMERS -RADIO

Acme R-2. 3. 4 $3.50Acme 30K SuperHet 4.20
Tri-Coll 1.90
Erla Reflex 3.95
Rubs 3.00
UV 1714 3.60
RR 1716 (Super -Het) 6.75

Ultradyne, Complete, 8 -Tube, Parts, $85.00, with Blue Prints and Connecting Wires
Ultradyne Kit $26.00 Ultradyne Book 50c

TAE LYN
577 Myrtle Avenue

Brooklyn, N. Y.

ERVictth

countries. Export for 1925 will probably
exceed $5,000,000.

Three years ago there were not more
than a dozen manufacturers of radio ap-
paratus in this country. The only de-
mands were for commercial telegraph
equipment. Today a canservativ e esti-
mate of the number engagedin this
growing industry is placed at 325 firms ex-
porting apparatus for commercial inter-
ests, amateurs and the listening public.

An idea of the immensity of our export
radio business may be gained from the
fact that during the past seven months
radio exports totaled $2,123,832, compared
with $1,894,823, during the same period
last year, showing an increase of over
$250,000. Since January 1, the average
monthly value of radio exports has been
well over $300,000, against an average of 
approximately $270,000 last year.

Exporters from the States show a
steady growth in business and it is stated
by government statisticians that our
manufacturers can always compete abroad
on a quality basis. Of course in countries
where there are restrictions against for-
eign apparatus, a serious handicap is en-
countered, but these market restrictions
are being lifted gradually. Australia has
just opened her ports to competition, so
has South Africa, while Poland appears
to be inclined to accept American goods.
Another difficulty is the fact that some
governments levy a "listening -in" tax,
which reduces the number of fans. In
South Africa this fee amounts to about
$10 a year, and in Australia almost as
much is charged for the privilege of oper-
ating a first-class receiving set.

In spite of these difficulties in the way
of foreign competition, radio exports from
the United States have increased steadily
month by month this year over the same
periods last year, with one exception.
During July last year, $443,000 worth of
orders went to Sweden, bringing exports
to $682,885, while the figure for this Julyis 43% of it.

20% OFF
Manufacturers' Prices
elect most any standard ad-

vertised set or part and remit
to us the advertised manufac-
turers' price, LESS ONE-
FIFTH, and we will immedi-
ately ship you the goods, fully
guaranteed, and in most cases
in original packages as re-
ceived from the manufacturer.
Send check or money order, or
pay upon delivery. We pay
transportation on all orders of
$4.00 or over.

Satisfaction Absolutely
Guaranteed

ALEXANDER RADIO CO.
640 Broadway New York City

8 Weeks' Trial Subscription, $1.00
KEEP ABREAST OF THE LATEST

RADIO DEVELOPMENTS
RADIO WORLD

1493 BROADWAY NEW YORK CITY
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The Rebus Honor Roll
THE names of RADIO WORLD readers who

correctly solved Rebuses 1 to 12, in-
clusive, and who thereby became entitled
to a place on the Rebus Honor Roll, are
published herewith. This list is complete
up to the day of going to press, but any
additional correct replies received will be
credited and the extra names published
later. The publication of rebuses will be
resumed next week.

G. W. Ratliff, 3214 Forest Ave., Dallas, Tex.
Howard Ault, Arcanum,O.
Alfred E. Ritter, 250 Coccus Ave., Floral Park,

L. I., N. Y.
Leslie Cortright, Wilcox, Pa.
Charles Blakemore, 6235 Market St., Phila-

delphia, Pa.
George Kenney, 383 Chauncey St., Brooklyn,

N. Y.
Edwin Blalook, Box 315, Montgomery, Ala.
C. Homewood, 7025 Glenoch St., Philadelphia, Pa.
Ernest Rollins, 211 South Huntington St., Me-

dina, O.
Chas. F. Kunkle, Box 194, Flemington, Pa.
Edward J. Frick, 121 W. 96th St., N. Y. C.
Frank Fitzharris' 425 E. 5th St., Cincinnati, 0.
A. E. Ritter, 250 Crocus Ave., Floral Park, N. Y.
Arthur Quatlander, 1420 Ash St., Detroit, Mich.
Earl Ingalls, 369 Walnut St., Springfield, Mich.
B. J. Killeen, 34 Indiana St., Wheeling, W. Va.
Guy C. Latimer, 709 Monroe Ave., Kansas City,

Mo.
Maurice Plata, 4644 N. Racine Ave., Chicago.
F. S. Haynes, 15 Garden St., W. Englewood,

N. J.
Jos. M. Brown, 1617 11th Ave., Noorth, Bir-

mingham, Ala.
Thomas J. P. Shannon, The Radio Inn, Bell,

Cal.
I. Swelton, 34 E. Lyndale Ave.. Vincennes, Ind.
Mr. W. Wolfe, 519 W. 4th St., Bloomington,

Ind.
R. J. Norris, 90 Laight St., N. Y. C.

F. J. Keeney, 548 West Broadway, N. Y. C.
Clyde T. Jones, 74 S. 19th St., Pittsburgh.
Al. Jeschke, 1710 E. Main St., Springfield, 0.

Alvin W. Stevenson, 1349 Walnut St., Cin-
cinnati, 0.

Wm. G. Wheat, 2607 Benton Blvd., Kansas
City, Mo.

W. R. King, 408 Erie St., Wheeling, W. Va.

B. J. Killeen, 34 Indiana St Wheeling, W. V.,
Miss Adelaide Noll, Mt. DeChantal, Wheeling,

W. Va.
Wm. D. Lahn, 861 Dumont Ave., Brooklyn, N. Y.
H. V. Petrie, Box 357, Hazelton, Kas.
Max H. Hopf, Harper, Tex.
E. W. Simmons, 141 Central Ave., San Fran-

cisco, Cal.
Joseph Landry, Allerton. Mass.
E. W. Simmons, 141 Central Ave., San Fran-

cisco, Cal.
Cecil R. McGill, 2508 Grand Ave., Kansas City,

Mo.
Max H. Hopf, Harper, Tex.
Frank Wessale, Waconia, Minn.
V. A. Stevens, 95 Mission St., San Fran

else% Cal.
Wm. G. Wheat, 2607 Benton Blvd., Kansas

City, Mo.

Allen Braude, 1091 Payne A% e St. Paul, Minn.
F. R. Schwarze, 307 Madison Ave., Elmira, N. Y.
Joseph De Grosse, 44 Mariner St., Buffalo, N. Y:
S. R. Patnode, Whiting, Vt.
G. C. Latimer, 709 Monroe Ave., Kansas City,

Mo.
Fernando Garza Galindo. Avenue Chapultepec

273 Mexico City, Mex.
Howard Ault, Arcanum, 0.
Alfred E. Ritter, 250 Crocus Ave., Floral Park,

L. I., N. Y.
Frank Fitzharris, 425 E. 5th St., Cincinnati.

SWEEPING THE COUNTRY-Superdyne Cir.
cuit in RADIO WORLD July 5, August 23 and
30. Send 45c or start your subscription with
any number.

r. BEST CRYSTAL
BY AMBROSE DETECTOR

TEST

VERNIER

FIXED

THREE

ROTATIONS
Every Detector
Unconditionally

Guaranteed
tie Luiest rsumph of Kciaio Jcience

Gives beat results on Crystal or Reflex Sets
OUR TRIAL COMPARISON OFFER-Try the AMBROSE CRYSTAL DETECTOR for three days

-against any other crystal on the market-if you do not find it absolutely
the best, your money back.

Ambrose Radio Company, 220 Vernon Ave., Brooklyn, N. Y.
Tested and Approved by RADIO WORLD Laboratories
Mechanically and Electrically Perfect

At Your Dealers
or

Mailed Prepaid

$2.00

WEIGHS
ONLY
802

S .
/Pi °StagetS

_
S, afro'OURSLDS200,000.00 COMPANY GWR VitT r

Distributors
Wanted

Buy a Heaa'sel.
001 be prouclor

STANDS SQUARELY BACK OF EVERY HEADSET HEADSET
now $2.95, with Notable Improvements VALUE

Longer Cord (full 5 feet), Stronger Magnets, Higher Resistance, Increase of Sensitivity, Perfect Tone Mates
EVERY SET TESTED BY LICENSED RADIO OPERATORS

Send no money- Order on -`a Post -Card
THE TOWER MFG. CO. Dept.D.98 BROOKLINE AVENUE, BOSTON, MASS.

W42-e-WC5_:)1EVIZ-Cscienlific lerJAZAltripla-413Q
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THE FAMOUS

AIR-TRON RADIO TUBES
\Vith the new highly developed dialectric moulded Bake-
lite base, which eliminates all kinds of electrical losses.

AIR-TRON TUBES
speak for quality, volume and all other charac-
teristics demanded of a Radio Tube. Designed
and manufactured to give the highest efficiency
that a Tube at the present time can possess.

TYPE 200-6 Volt, 1 Amp. Detector
TYPE 201A-5 Volt, .25 Amp. Detector and Amplifier
TYPE 12-14 Volt, .25 Amp. Detector and Amplifier

TYPE 199-3-4 Volt, .06 Amp. Detector and
Amplifier Standard Base

Every Tube Guaranteed
List Price, $4.00

Sold by all Dealers, or shipped C. 0. D. Direct
by parcel post. When ordering mention type.

DISCOUNT TO DEALERS

H. & H. RADIO CO.
P. 0. Box 22, CLINTON HILL STA. NEWARK, N. J.

Dept. 104

..0%.044~114 Pt ME A tof
UNir

Par, Prnd,oe

HIGHLY
SELECTIVE

Clarity

REAL
DISTANCE

Volume
Will make a complete set with 3 Tubes, Sockets and two Trans-
formers. Will bring Long Distance without interference while
local stations are in operation with as much volume as a 5 -tube set.
Hook up by our Radio Engineer on request.

PRICE $10.00 Postpaid

EVER -READY RADIO CO.
1861 86TH STREET BROOKLYN, N. Y.

DEALERS AND DISTRIBUTORS! WRITE FOR PARTICULARS!

NEUTRODYNE KIT $19.75
rNanolete kit of licensed Neutrodyne tuna laclodim,Petl, tube sockets. rheostats, jack, fixed condensers
and grid leak. Neutroformera complete with variable
,ndensera and neutrodons. Every part included even
to vrews end wire. Easy read plans.
Sand No Money Order by Postcard

Pay the postman
RADIO SURPLUS STORES

HELENA MONTANA

FAHNESTOCK CLIPS
"Popular Wherever Radio Is Used"

14 Sizes in Beautiful Display Case
Dealers write for big money-

making proposition.

FAHNESTOCK ELECTRIC CO.
Long Island City. L. I.

'25
FOR

'10

BEL-CANTO
Loud Speaker-Price 510

Direct from F eatery to yew
Delivered tree 0.0.0 to your deer.

Coming. "TM BelCante Headset."
something entirely new

bEL.CANTO MfEl CO
nenerat Off to and Factory vent P w
872 Broadway N. Y. City

Stuyvesant 1921

LOWER YOUR COST
Let Us Manufacture Your
Parts, Kits, or Radio Sets.
Complete radio factory, expert
experienced workmen. We can
manufacture radio g ods in any
quantity, giving quick delivery.
Every part inspected and thor-
oughly tested. Absolute relia-
bility guarantee. Low rent
end mechanical mass produc-
tion enable us to give lowest
prices.
Write or send for our estimator to call.

Quantity pr eduction only.

REPP LABORATORIES
1100 Nerth Avenue Plainfield, N. J.

NEW TUBES
Exchanged or Repaired

FOR OLD
Send any type or make of
tube in any condition
199-201A-12-200

We will replace your old Burnt -out or Bad Tube
with another of similar type and guarantee it to
function as well as any Standard Tube made.
Our Tubes are made in all types -201A, 200, WD
12. WD 11. 199. etc Any tube that does not os-
c,Ilate and arnel ty will be replaced Free ofCharge if Fran -lent is not burned out.

$2.z5

CRESENT SALES CO.
585 Third Avenue New York, N. Y.

EMPIRE
CABINETS,
CONSOLE
TABLES-
ASSURE

SATISFAC-
TION by
USING

New Empire Combined De,k Cabinets. Here in
combination cabinet you are all looking tor.

All your batteries and your Radio Set concealed.
Na more wires dangling around to spoil the
appearance of the room. Several designs and
styles are ready for your inspection. Cut illus-
trates our $50 Combination Desk Cabinet.

EMPIRE RADIO CABINETS
Manufactured by the

Empire -United Hat Block Co.
Telephone: Caledonia 0322

312-314 EAST 22nd ST, NEW YORK
Mail Orders Promptly Filled

RADIO WORLD ADVERTISING RATES INCREASED ON OCTOBER 1
The following advertising rates will be in force for display advertising in Radio World for space not contracted forbefore October 1, 1924, and starting with our issue of Octo her 4:

$200.001 PageTIMES DISCOUNTS:
Y2 Page 100.00 F2 Consecutive Issues 20%24 Page 50.00 26 Crises consecutively, or E. 0. W. one yearI Column 66 Afi 4 Censecus!ve Issues 10%1 Inch 7.00 Cletaified Advertis'ng: 10c. per word; menirnum, ten words.Per agate .50 Cash with Order.
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Trade Review
(Continued front page 16)

Cleveland, is built like a rheostat, with the ex
ception that the resistance runs from approximate
zero to 10 megohms. It is arranged for panel
mounting and has insulating shaft and dial, with
binding posts spaced to fit Dubilier condensers,
although any other condenser may be used with

(Tested and approved by RADIO WORLD)

Kester Radio Solder
KESTER Radio Rosin Core Solder is a hollow

ribbon of genuine tin and lead having inside
a pure rosin flux. This flux is in proportion to
the surrounding solder and feeds out as the solder
is used. The manufacturers are the Chicago
Solder Company. The solder will not cause dan-
gerous fumes nor sputter. Rosin core solder is
used in all telephone line work.

(Tested ana approved by RADIO WORLD)

Pathe Phusiformer
THE Pathe Phusiformers, made by the Pathe

Phonograph and Radio Corporaticn, 20 Grand
Avenue, Brooklyn, N. Y., consists of a compen-
sating coil arrangement within which is placed a
variable condenser. The coil is a radio -frequency
transformer, the primary and secondary wound in
sections and telescoped. Due to its compensating
properties, the Phusiformer needs no external
means of neutralizing interstage capacity. The
Phusiformer does excellent work in tuned RF sets.

(Tested and approved by RADIO WORLD)

Durham Mountings
DURHAM

& CO., 1936 Market St., Philadelphia,
have placed on the market a series of new

grid leak and condenser mountings. They con-
sist of a single grid leak mounting, a condenser
and. grid leak mounting, and a double resistance
mounting for use with resistance coupled ampli-
fiers. This is in addition to their line of resist-
ances and grid leaks.

(Tested and approved by RADIO WORLD)

Bruno Condenser
THE Bruno low -loss variable condenser, manu-

factured by the William A. Bruno Co.. 300
Water St., N. Y. very remarkable
constructional features. The cone spring takes up
bearing which allows free and smooth movement
of the rotor plates, which are divided into two
sections, balancing each other. A vernier attach-
ment makes fine adjustment possible. The con-
denser can tune two coils at once.

(Tested and approved by Limo WORLD)

Tower Earphones
THE Tower Mfg. Co., of Brookline, Mass., are

having good success in the radio market with
their Scientific Headset. A feature of the pro-
duction of these earphones is the individual test-
ing of each ear piece by experienced m. .r, The

LOW - LOSS TUNERS

The Globe Low -Loss Tuner is de-
signed to give maximum efficiency.
All metal parts entirely eliminated.
Less than P/2 ozs. of insulating ma-
terial. Anti -capacity windings.
Suitable for use in all standard
hook-ups. Special unit for the
SUPERDYNE circuit.

PRICES:
Standard Tuner (Broadcast Range)....$7.0111
Skort Wave (70-250 Meters)
For Illepordyns arena

Other type. to order.

Circular on request.
Dealers and jobbers write.

Globe Radio Equipment Co.
217 West 125th St., N.w York

entire headset, cord and head band included, is
only 8 ounces. The extra strong magnets tire
wound to a high resistance with wire of the best
quality and the phones are very sensitive.

(lested and approved by RADIO WORLD)

Marshal -Gerken Posts
THE Marshal -Gerken Co., Toledo, Ohio, are

making a new engraved binding post with
standard screw bases. The connectors come in
sets. One set is sufficient for a complete radio
receiver.

(Tcstca and approved by RAmo WORLD)

Reliable Small Condenser
AFINELY adjustable neutralizing condenser for

use with tuned RF circuits primarily is made
by the Reliable Parts Mfg. Co., Cleveland. A
micrometer screw adjustment varies the capacity
of the condenser, made of two metal rods en-
closed in a glass tube. A slit metal collar which
slides over the glass tube is the rough adjust-
ment.

(Tested and approved by RADIO WORLD)

Carter Hold Tight Jack
THE Hold Tight double -circuit jack, manufac-

tured by the Carter Radio Compnay, 209
South State Street, Chicago, is a sturdy panel
instrument made up of heavy phosphor bronze

springs mounted on a cast brass frame. The jack
frame is so shaped that a minimum of insulation
is used. Large pure silver contacts on all four
springs insure perfect contact. The jack will
take all standard size plugs and holds them with
a firm grip and sure contact. One hole in the
panel, 7/16" diameter, is sufficient for the instru
meat on any panel 54 to $4" thick.

[Tested and approved by RADIO WORLD)
(Continued next week)

HARP
TUBES
$ 1.00
REGULAR PRICE

53.75

6 V., 1i Amp. Dem.

Royal Mfg. Co.
206 BROADWAY

eor. Fulton St., N. Y.

FRESHMAN
ASTERRIEcE

It's Easy to Build

co II 

a five tube radio frequency receiver when you
use the Freshman Masterpiece Kit.

SALA BALANCED LOW LOSS
TUPIRD RADIO FREQUENCY KIT

FRESHMAN
AASTIERPIEct

WILL MOT
OSCILLATE

$1.,is (WARP...TIED
PROVMED .1$ TAG
is nor nguovEo.

ROI

3 ms.smunvz TONED RADIO FREQUENCY UNITS 50<minnow ..."1 :=41
'7

`"'""42.= l<=1 (o rytre
4%. noes .s.7.6

11W-4-
r -

-11
O

"II

No Neutralizing or
Balancing Condensers Required

when you build with this kit to produce a radio frequency receiver that will
bring in even the most distant stations with the volume and clarity of locals.
So selective that stations can be brought in day after day at the same dial
settings. A set that will be the equal, if not the superior, to any 5 tube
receiver on the market, and what's more, it's the easiest set in the world
to operate.
Kit consists of 3 Masterpiece Tuned Radio Frequency
Units carefully matched and balanced. Complete
with wiring diagram and instructions for building any
5 tube tuned radio frequency receiver and also drill-
ing template for proper mounting
Each and every Freshman Masterpiece Coil bears a serial number and Trademark-our
guarantee of electrical and mechanical perfection. Every genuine Freshman Coil is made
of specially insulated wire to prevent short-circuiting, so often caused by inferior coils.
For your protection demand only the genuine.
At your dealers, otherwise send purchase price and you will be supplied

without further charge.

CHAS. FRESHMAN CO., INC., 106 Seventh Avenue, New York

$17.5°

111

a

U

I
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3,000,000 Sets in United States
and 10,000,000 Listeners

HERE is a summary which shows how
big radio has already grown. At the

Reg. U. S. Patent Office
THE IDEAL AUDIO FOR

NEUTRODYNES

Every Neutrodyne Receiver requires audio
transformers which are especially built for
this circuit. Build right by selecting
SUPERTRANS first) Greatest volume.Least distortion.

Works equally well with
all types of modern tubes.

Price $6.00
At your dealers or by mall poetized on receipt of
porches. price. Write for our free literature

Ford Mica Co., Inc.
33 East Eighth Street, New York

New England Distributors:
Wetmore, Savage Co., Boston, Maas.

Western and South -Western Distributors:
13eoldey-Ralstoo Co., Chicago, IS.

Mail This
Coupon NOW

for

FREE
RADIO

CATALOG
No set -builder or
radio tea should be
without this b i g
catalog. It is full of
wooderful radio bar-
gains which bsys
not and can sot be
equalled elsewhere.
Our uusivaled bus-ks power mana
worth while savings
few you.

I---------------

Chicago Salvage Stock Store,
I Dept. W -I, 509 S. State St., Chicago, lb.

Gentlemen: Please send me a copy of your
 new radio catalog.

Name
Postoffice State

 Rural Route Box No
 Street and No

beginning of 1924 there were in this coun-
try approximately:

Three million radio receiving sets; ten
million listeners; 543 licensed radiocasting
stations ; 250,000 persons directly and in-
directly connected with the industry; 3,000
manufacturers of radio apparatus; 1,000
wholesale dealers in radio sets; 20,000
retail dealers of all kinds who handled
radio equipment ; 1,000 newspapers carry-
ing radio programs and radio news de-
partments ; 2,500 country weeklies which
featured radio; fifty exclusively radio
periodicals; fifty magazines with radio

RESULTS
HAT Results Did You

Obtain from Con-
structing Sets or Parts Fol-
lowing Data Published in
Radio World? Write to Re-
sults Editor, Radio World,
1493 Broadway, New York

City

RESULTS EDITOR:
N regard to "A 1 -Tube Set You Can

I Log," described by Herman Bernard in
RADIO WORLD issue of July 12, I have
had very good results with my set made
from specifications. I use a 199 -tube.
The following stations have been heard:
KFKX, Hastings, Neb.; WHB, Kansas
City, Mo.; WDAF, Kansas City, Mo,;
WOS, Jefferson City, Mo.; WLS, Chicago,
Ill.; WEBH, Chicago, Ill.; WSB, Atlanta,
(,a. What makes these results more
noteworthy is that all the stations were
heard while using an electric light socket
aerial. The set is very selective although
the stations fade after being tuned in per-
fectly.

A slight change was advisable in my
case. I connected condenser Cl in series
with coil LI, instead of shunting the con-
denser across the coil. Trusting you will
keep up the good work, I remain

Yours truly,
RUSSELL CHRISTMAN,

1227 N. Topeka Avenue,
Wichita, Kansas.

READ MICRODENSER
The perfect equalizing capacity for Radioeironilv

MILL - eLtaicly construction.Oust proof. No tools needed for adjustment.Once adjusted it cannot change.
Price 75c.

J. M. READ & CO.
3289 Washington Blvd. Cleveland. 0.

Dealer,. write for prices.

MAKING A LOW -LOSS RP COIL, by Neal
Fitzalan. Dispenses with neutralization. Send 15
cents for Sept. 6 issue or @tart your subscription
with that number. Radio World, 1493 Broadway,
N. Y. C.

sections; 250 popular and technical books
written on radio, and seven trade papers
devoted exclusively to radio.

Little Wonder 1 !

SOLDERLESS LUG
Holds Bus Wire Like Clipi
Connect or Disconnect Wires

Without Disturbing Terminals!
Prise 10 for 5e. Ask year dealer.

Distributors Wanted
Mfd. by PAUL OLAMZO

203 Lafayette Street New York

ROLLS ROYCE"
RADIO TUBES
Like their name. significant of
quality. Durable and vowerful.
Bring in distance with a max-
imum of volume and .learners.
Type 200-5 volts. 1 ampere

Detector Tube
TYpe 201A-5 volts -35 amperes

Amplifier and Detector
Type 199-3-4 volts..06 amperes

Amplifier and Detector
Type 199-3-4 rolto..08 amperes

With Standard Base-Am-
plifier and Detector

Type 12-114 volta..35 amperes
Platinum Filament-Ampli-
fier end Detector

of Ratil Tubes $2.50
ALL TYPES

Type 202 Flys CO) Watt Transmitter 15.90
EVERY TUBE GUARANTEED

to work I. Reale Frequeney. Espeolally adapted
for Neutrodyne. Reflex and Super Heterodyne Sets.

Shipped Parcel Post C. 0. D.
Whoa ordering mettles type.

Rolls Royce Tube Co.
21 Newees Street Dept. W Newark. N. J.

-E-

LEGO WONDER
FIXED DETECTOR

For

REFLEX & CRYSTAL SETS
Something Entirely New!

100% SENSITIVE

1

10 IMPORTANT FEA"URES
READ THEM CAREFULLY

1-No parts to replace or wear out.
2-The use of a NEW MATERIAL that ef-fectively eliminates distorted and inter-rupted reception, and substitutes clarityand increased volume.
3-Absolutely 100% sensitive. No search-ing for sensitive spot.
4 --Glass encased, it is Immune from sunand dust.
5-Especially designed to withstand highvoltage in reflex circuits.
5-Solidly constructed throughout, it ispractically everlasting.
7-It is ALWAYS READY-no adjustmentsof ANY kind needed_
8-An good looking as it is efficleat. Highnickel -plated throughout, and attractivelydesigned. It enhances the appearance ofany set.
9-Constructed so that it Is thoroughlyVIBRATION -PROOF.
10-Carefully tested, approved and uncon-ditionally guaranteed by its makers.
I For Sale by All Dealers 90e. or Sent IPostpaid Insured $1.00

LEGO CORP., 225 W. 77th St., N. Y. C.
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The Phenomenon of
Induction

DEGINNERS often wonder how
13 energy is transmitted from the

the
pri

DEALERS
Best by Test

Diamond Plate Batteries
THE BOWER RADIO SHOP

Wholesale Radio
Reading, Michigan

24 Hour Shipping Service

Baldwin Phones Free
For best long distance record am my hook-
up. Other prizes too. Particulars free.

LEON LAMBERT
562-K Kaufman Bldg. Wichita, Kansas

RADIO RECORD
Keep a permanently bound record at all atatimi
you have received and how YOU received them.
Radio Record " s 14"-600 lines. All bread -
casting stations listed, and indexed with spasm 1v
new stations -51.00 Postpaid.

THE BEADLE PRINTING CO.
MITCHELL SOUTH DAKOTA

Applause Cards 60 for $1.00 Postpaid

AC
for amplification

GUARANTEED

AGAINST BLOW OUT
FOR 3 MONTHS

POWERTONE

TUBES
After months of extensive

research on the part of our
Radio Engineers, we have
perfected a tube which WILL
OUTLAST THREE OR-
DINARY TUBES.

So confident are we of the merits of our
new POWERTONE that we give a written
guarantee for three months against blow-
outs or mechanical defects.
201A Det...amp.- Y. amp., 5 V. 1 $3 95
200 Dee -1 amp.. 5 v.
199 Bet.-Amp.-.06 amp., 3 v.
WD12 Del s amp., 1.5 v. Postpaid

Barfield Electrical Lab.
206 Broadway Dept. M New York City

THAT GREAT
SUPERDYNE CIRCUIT

That appeared in RADIO WORLD dated
May 17, 24, 31, 1924, aroused so great an
interest that the entire supply of those
issues has been exhausted. The Editors,
therefore, decided to bring the rticles
strictly up-to-date, and the Superdyne Cir
cent was, therefore, fully covered in de-
scriptive story and diagrams in RADIO
WORLD dated Avg. 23 and 30, 1934. Theft
two copies *eat on receipt of 30 cents. Also
the Jely 5 issue contained an article about
'Trouble Shooting for the Superdyne";
mailed on receipt of 15 cents. RADIO
WORLD, 1493 Broadway, New York City.

wary to the secondary circuit of a

variocoupler or a loose coupler when there
is no electrical connection between. This
phenomenon is explained by what is
known as induction.

When a coil of wire has a current pass-
ing through it it throws out a field of
force of the form and nature of that which
surrounds a magnet. If another coil of
wire is brought near the first coil so that
its turns are within the bounds of its
field of force, it will be found that a
momentary current is produced in the sec-
ond coil. When this happens the second
current is said to be induced, in distinction
from being conducted.

However, if the current in the first coil
is steady, and the relationship between the
two coils remains fixed, the induced cur-
rent will last but a moment. But if the
current is alternating, or oscillatory, such
as is found in radio waves, the current in
the second coil will be continuous and
will follow closely the changes of current
in the first coil.

Civil Service
THE United States Civil Sero ice Commission

announces the following open competitive
oxamination:

JUNIOR ENGINEER
The examination will be held throughout the

country on October 8. It is to fill vacancies in
various branches of the Government service at
an entrance salary of $1,860 a year. Advancement
in pay may be made without change in assign-
ment up to $2,403 a year. For appointment out-
ride of Washington, D. C., it is probable that this
same rate of pay may be applicable, but if not,
the entrance salary will be from $1,500 to $2,000
a year. Examination will be given in the optional
subjects of electrical engineering and radio en
gineering.

Applicants must have been graduated with a
degree in engineering, preferably along the line
of the optional subject selected, from a college
of recognized standing, or must be senior students
in such course and furnish, within three months
from the date of the examination, proof of actual
graduation.

Full information and application blanks may be
obtained from the United States Civil Service Com-
mission, Washington, D. C., or the Secretary of
'he Board of U. S. Civil Service Examiners at the
Post Office or Custom House ice any city.

WORLD BATTERY

Saves Y 150%
Famous Guaranteed Quality and Service-

Backed by Years of Suceessf u I Manufacture and
Thousands of Satisfied Users,

Prices That Save and Satisfy
Radio BatteriesAuto Batteries

5.3,w 11 Plato, 312.25 5.Volt Pe Aws.- f 0.50
6 -Volt 100 Awe. 12.500 -Nell Plato, 14.25 6 -Volt 120 Amp,. 14.5012-01.1t 7 Flats, 17.00 e. Volt 1411 Anson I R.O0

Special 2 -Volt Storage Battery for W.D.11 and 12 tubes.
Will run 200 hours on one charge. Rechargeable. $5.00.
Special 4 -Volt Storage Battery for U. V.199 tubes. Sanyo
features as 2 Volt. $8.00.
Shipment express C.O.D. subject to examination. 5%
Discount for cash in full with order.

2-Yr. Guarantee Bond in Writing
With Each World Storage Battery

proves satisfactory World performance. Mail this ad
with your name and address and we will ship battery day
order is received: and give you a 45 -Volt "B' Battery and
Hydrometer Free with each battery
purchased. Write today.

World Battery Company
Dept. 17, 1219 5. Wabash Ave.

CHICAGO. ILL
Vilgt

45 =B -BATTERY
and

HYDROMETEIL

More Money For You
in ADIO

The amazing expansion of Radio
has opened up hundreds of wonder-
ful new positions on land and sea.
Big salaries, fascinating, easy work,
short hours, and a wonderful future
are offered to ambitious men who
get into Radio now.

Take advantage of these wonder-
ful opportunities to step into a big
paying positicn in this great new
field. Radio offers you an oppor-
tunity to travel and see the world,
with all expenses paid, and a fine
salary besides. Or you can stay at
home and work up to a position pay-
ing up to $10,000 a year. One of
our recent graduates secured a posi-
tion one week after graduating, pay-
ing a salary of $300 per month.
Hundreds of others report equal
success.

Easy to Learn
Radio at Home
Hundreds of men are already earning

handsome incomes in this wonder science.
If you want to get into a profession where
opportunities are unlimited make Radii
your career-become a Certified Radio-
trician,

Thousands of Certified Radiotricians are
wanted to design Radio sets; to make new
Radio improvements; to manufacture Radio
equipment and to install it; to maintain
and operate great broadcasting stations and
home Radio sets; to repair and sell Radio
apparatus; to go into business for them-
selves; to operate aboard ship and at land
stations.

You can easily and quickly qualify in
ycur spare time at home through the help
of the National Radio Institute, first school
to teach radio successfully by mail, estab-
lished 1914. No previous experience or
training needed. Prominent Radio experts
will help you in every problem, giving you
personal attention.

You learn by actually doing, as we
furnish free with the course circuits and
parts for building latest receiving sets,
making the work thoroughly practical.
3'ou learn quickly and easily-right at
home.

This is the absolutely complete course
which qualifies you for the real "big pay
jobs" in Radio.

Send for FREE BOOK
No other held today offers such great oppor-

tunities as Radio. Take your choice of the many
wonderful openings everywhere. Prepare now to
Sep Into the most Interesting and best paid
profession today. Read about the opportunities
open now-the different kinds of work-the
salaries paid. Write today for the 32 -page book
that tells how America's Bret and biggest Radio
.chool (government recognised) ma teach you to
become Certified Radlo-triclan In your apare
time and also Special Offer to those who act at
oncel Mall coupon or write letter now.

National Radio Institute, Dept. 78 -JA
Washington, D. C.

National Radio Institute, Dept. 78 -JA
Washington, D. C.

Without obligation send me your book, "Rich
Rewards In Radio." which tells all about the
,,PPortunities In Radio, how spare time study at
home will qualify me quickly as a Certified Radio-
trician so I can get one of these splendid Posi-
tions, and how your Employment Service helps me
to secure a big pry Job.

(Please Write Plainly)
Name

Street
CRY

Age

State
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Smithsonian Institution
Goes On the Air

MAILED ABSOLUTELY
GUARANTEED -,

lY

1) 201A, D-200, D-199,
D-12 in standard sizes to
lit any socket. The inter-
nationally famous

RADIO VALVE
will be mailed, fully guar-
anteed to you, for $2.25plus postage.

Three DUTCH RADIO I
VALVES (any type) will
be sent for $6.50 plus
postage.

D. R. V. Importing Co.
515 Orange St., Newark, .1

DUTCH

FOR ANY CIRCUIT IN ANY SET
"YOU CAN'T BEAT THE DUTCH"

S. HAMMER RADIO CO.
303 Atkins Ave., Brooklyn, N. Y.

4S-TrAuNBDEARD S "u P ERDYNE
Knockdown Kit -Complete Parts

Nlore po,,eriul than a 6 tube naval receiver.
Easy to build.

1.-Superdyne Coupler. 1 -Single Circuit lack.
2 -23 -Plate Condensers 1 -Double Cireult leek.

-Low Loss. 7x24 is. Panel. Drilled.
1 -Variable GridLeak. 7x24 in. Baseboard.
1-.00025 mid. Fixed Eus Wires. Spaghetti and

Condenser-Dubllier. Diagram. etc
4 -Vii
2-AcmeT. Seekets-.Amseo. 0 U R $27.502-Ac Audio Trans-

formers.
PRICE

Wired Complete in $45.00Genuine Mahogany Cabinet
PHENIX ULTRADYNE
List Price $26.00. Spatial $24.50
List Price Our Prtee$ 8.50 N. & K. Imported Phones. Model D4000 Ohms $5.8512.00 Nathaniel Baldwin Original 7.857.00 Federal 65 or Amertran Transformers 5.25

7.00 Superdyne or Genuine Ambassador C011$ 4.05
5.50 Genuine Precision or Eastern Coeltaday

Coils 4.501.25 Amoco 20 or 30 ohm Rheostats .., 1.001.85 Bradleyleak, Bradleystat or Bradley -
ohm I.705.00 Acme or All American Transformer 3.70

Orders over $5.00 will be shipped prepaid. Moneyorders or C. 0. D. Not Insured unless Insuranceehaener Included. Write for Price List.

WASHINGTON.
N carrying out its motto: "For the In-
crease and Diffusion of Knowledge

Among Men," the Smithsonian Institution
at Washington has turned to radiocasting
as the most efficient means of disseminating
knowledge.

The Englishman, James Smithson, who
died in 1829, bequeathing his estate to the
United States to fQund at Washington an
establishment for spreading information
throughout the country, would no doubt
applaud the modern means of accomplishing
his ideals, if he knew of the recent action
of his executors. Interpreting his purpose
as covering practically all the intellectual
activities of man, scientific research, and
exploration have figured as the principal
factors in the Institution's increase of
knowledge. Until recently, the chief means
of disseminating scientific and general
knowledge has been through the publication
of reports and the exhibits of the National.
Museum, a branch of this Institution now
known throughout the civilized world.

Next month the Institution will undertake
a definite program of weekly scientific talks
over the radio from Station WRC, covering
practically every branch of science, but so
spoken as to appeal to lay listeners as well
as those better informed. The program is
under the direction of Dr. Austin H. Clark
of the National Museum, who has also ob-
tained the co-operation of the Carnegie In-
stitution, and several scientific bureaus of
the Government. The first broadcast by a
member of the Smithsonian staff was that
of Dr. Charles G. Abbot, Director of the
Astrophysical Observatory.

New Catalog Ready
THE Wallace Radio Company, Inc., 135 Liberty

Street, New York, announces the issuance of
its new Fall catalog. This is complete, featuring
only the highest class of standard merchandise.
This concern also gives an iron -clad guarantee as
to quality and service to all its customers. Its
coils for the Superdyne circuit, covering the radio -

Fast range without taps, are wound in their own
laboratories and are effective. The firm is also

e Standard of the Wor1d-
5a.

The bass --type
Freshman Variable Grid Leak
is the standard for those who build their
own sets. It is the most compact and be-
ing entirely sealed it always remains un-
affected by any climatic conditions.

Complete with either .00026 or es am.0005 Freshman Condenser- &Muwithout condenser .75
At your dealer's, otherwise sand purchase
price sad you will he supplied postpaid

Chas. Freshman Company. Inn.
106 -7th Ave., New York

TUBES
at

One -Halt
Cost

Save 1/2 Cost
of New Tibe

Guaranteed Vacuum Tube
Repairs at Popular Prices

We try to maintain 24 -
hour service.

All repairs guaranteed.
Tubes satisfactory or

money refunded.
Special discounts to

dealers.
Send broken and burn-

ed out tubes parcel post.
Repaired tubes returned

parcel post, C.O.D.
HARVARD RADIO
LABORATORIES

200 Old Colony Avenue
SO. BOSTON. MASS.

a specialist on the Superdyne circuits and is
bringing out a circuit of their own, the Voladyne,
which they predict will be a surprise to those
who seek quality radio reception.

IMPORTANT NOTICE
TO OUR SUBSCRIBERS

LEASE note the expiration date onP the wrappers of RADIO WORLD.
This indicates when your subscription
expires. Please send renewal as near
expiration date as possible, as, because of
the size of RADIO WORLD'S subscrip-
tion list, it takes two weeks for a change
to be made on date of label.

WINDING A LOOP ON A PHONOGRAPH
RECORD, by Herbert E. Hayden. Sept. 13 issue.
Radio World, 15 cents.

RADIO WORLD'S QUICK -ACTION CLASSIFIED ADS.
10 CENTS A WORD. 10 WORDS MINIMUM. TELEPHONE YOUR CLASSIFIED IF IN A HURRY.RADIO WORLD'S PHONE NOS. ARE LACKKAWANNA 2062-6976.

SELL -Six tube Mu-Rad MA -13 Receiver, ex-
cellent condition. A real bargain for quick sale.
Cost $160. The first money order for $50 takes
it. John Jarvis, 7 Madison Avenue, Ogdensburg,
N. Y.

RADIO SET COMPLETE, $18.00. Mole, Box 17,
Sta. A, New Haven, Conn.

FOR SALE-Freed-Eisemann NRS Neutrodyne
with 5 201A tubes, $95. Grebe CR8 and RORK
2 -stage amplifier, $75. WE 10D Loud Speaker, $30.
RCA Loop, $10. Bristol 1 stage power amplifierwith WE 216A tube, $18. These prices below
wholesale. All like new. Howard Eldredge,Sharon Springs, N. Y.

WILL SELL three Fada Neutrodyne 5 -tube kits
at $54.50 each. Guaranteed new, in factory pack-
age. Send stamps for radio bargain lists. Radio
B. J. S., 1074 Redondo Ave., Long Beach, Cal.

AMPLIFY YOUR SET with Flint Audio Trans-
formers, $3 each, postpaid. All tubes -all circuits-guaranteed. The Flint Radio Co., 1816 Wilson
Avenue, Chicago, Ill.

PATENTS -Write for free Guide Books and
Record of Invention Blank before disclosing in-
ventions. Send model or sketch of your invention
for our prompt Examination and 'instructions. No
charge for the above information. Radio, Elec-trical, Chemical, Mechanical and Trademarkexperts. Victor J. Evans & Co., 294 Ninth, Wash-
ington, D. C.

CRAM'S LATEST POCKET MAP in 3 colors,with 16 -page log, 40c. The Columbia Print, 1493Broadway, N. Y. C.

CRAM'S LATEST SHEET MAP in 3 colors,flat in tube, 35c, with log 40c. The Columbia
Print, 1493 Broadway, N. Y. C.

THE WORLD'S LARGEST DOG KENNELS M. B. SLEEPER'S DESIGN DATA FOR RADIO.,ffer for sale Oorang Airedale watch dogs, auto - TRANSMITTERS AND RECEIVERS-Sent post -mobile dogs, children's companions, farm dogs, roadway,
N. Y. C.

on receipt of 75c. The Columbia Print, 1493rstock drivers, hunters and retrievers. Also BigGame Hounds, Coon Hounds, Fox Hounds, RabbftHounds and thoroughbred Hounds, and Airedale
Puppies. Satisfaction and safe delivery guaranteedto any point in the United States. Large Was -'rated, descriptive catalog mailed free. DORAN°KENNELS. Box 139. La Rue. Ohio.

AN ALL-AROUND PORTABLE for Home erOutdoor Use, by Herbert E. Hayden. Three tubes.Send IS cents for copy of Aug. 16 Issue, or startyour subscription with that number. Radio World,
1493 Broadway. New York City.

SUPERHETRODYNE FILTER. Eliminatesnoises and distortion. An essential finishing touch.
Consists of choke coil. non -inductive resistors anddiagram, $6.25. RADIO CENTRAL, Abilene, Kaa.

A ONE -TUBE SET YOU CAN LOG, cost ofconstruction $25. Two honeycomb coils and twocondensers used. Full data in RADIO WORLD.Issue of July 12. Send 15c for a copy

RADIO TELEG. & TELTPHONE RECEIVERSFOR BEGINNERS --Mailed on receipt of 75c. TheColumbia Print, 1493 Broadway, N. Y. C.

WIRELESS IN THE HOME. By DeForest.Sent postpaid on receipt of 15c. The ColumbiaPrint. 1493 Broadway, N. Y. C.
ALL ABOUT VACUUM TUBES. A. B. C ofVacuum Tubes. i'rice $1.00. The Columbia Print,1493 Broadway, N Y. C.EARN $110 TO $250 monthly, expenses paid, asRailway Traffic Inspector. Position guaranteedafter completion of 3 months' home study courseor money refunded. Excellent opportunities.Write for Free Booklet G-161. Standard BusinessTraining Inst., Buffalo, N. Y.

CRYSTALS successfully used as Oscrffatore endAmplifiers for the First Time. A two-part artscle,with diagrams of six hook-ups, In Radio World,issues of August 9 and 18. Send 30 cents and gatboth, or start your subscription with these num-bers. Radio World, 1493 Broadway, New York City

RADIO WORLD'S CLASSIFIED DEPART-MENT. If you want to buy, sell or exchange any-thing, use RADIO WORLD'S Quick -Action Classi-fied Department, 5 cents per word, 10 wordsminimum. RADIO WORLD, 1493 Broadway, NewYork Cite
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National c-As 7.ELVET Condensers
vERNIE?? and Dials

A PERFECT CONTROL F OR THE WHOLE DYNE FAMILY

NATIONAL DX CONDENSER

Condenser leakage means loss of DX stations. The

NATIONAL design with grounded rotor and perfect con-
struction gets you more stations. Replace your old condenser
with a NATIONAL Now! Use a NATIONAL in your new

set. Prices: DX Condenser, including 3 -inch Vernier Dial,
.001, $7.00; .0005, $6.00; .00035, $5.75; .00025, $5.50.

Perfect Resonance Control
Liquid smoothness and flexibility feature this perfect slow-motion

dial. Lustrous finish and graceful lines add beauty and utility to the
home -built set. Perfect because of perfection of design and skilled
craftsmanship. No grating; no bluster; no backlash, because every part

is in perfect accord. Prices: 4 -inch, $2.50; 3 -inch, $2.00.

See Our Exhibit, Booth 6, Section W, New York Radio Show

NATIONAL COMPANY, Inc.
Engineers and Manufacturers

110 BROOKLINE STREET CAMBRIDGE, MASS.

International Test s for Radio Week
PLANS are now being made for an in-

ternational radiocasting test from Nov.
24 to 31, two hours each night. Stations in
the United States, Cuba, Porto Rico, Can-
ada, Hawaii and Australia will transmit spe-
cial programs on high power. Listeners
throughout the world will endeavor to re-
ceive the programs. In England the nine
stations of the British Broadcasting Corn -

Record Your Radio Stations
On RADEX Log Cards to Match Your Set

Copyright
1924 by
S. T. Aston
& Son

Telephone
Franklin
2159

100 Cards, Mahogany Finish or Oak Cabinet, and
Index Div'rlers. A Useful Ares*ory to Any Set.
CIA Name of Sct or Sketch of Dial Arrangement.
Postpaid on Receipt of Cash or Money Order.

Dealers Write for Terms

S. T. ASTON & SON
Ile WORTH aTREET NEW YORK CITY

"GET HASTINGS, NEB."
We Will Mail Free the Hook-up of

"Killoch Kilo Koupler
Moat Wonderful Coil

A CIRCUIT WELL WORTH WHILE'
Build a tion.tube set, one stage of R. F., using
neutrodyne principle and detector. Full details In
Radio World. Issue April 12. Send 15 tents.

David Killoch Company
Dodge Building, 45 West Broadway

Corner Park Place, New York City

pany will transmit special programs to be
received in the United States. It is ex-
pected that several French broadcasting sta-
tions will also try to reach this country dur-
ing the tests.

Arrangements this year are more exten-
sive, and special efforts are being made to
eliminate unnecessary interference from
American stations, which was responsible for
most of the difficulties last year.

American stations have indicated their de-
sire to cooperate with special programs in
the international transmitting hours, ana
have promised to maintain silence when the
foreign stations are sending for American
listeners.

Announcement will soon be made of the
complete roster of stations taking part in
the test. American stations on similar wave
lengths are now arranging alternate trans-
mitting periods. The British Broadcasting
Company and Hugh S. Pocock, editor of

Wholesale Distributers
of Nationally Known

RADIO
SUPPLIES

Since 1921

DEALERS send for price hit
and discount sheet

552B Seventh Ave
New York City

The Wireless World and Radio Review,
are sponsoring the tests in England.

A. & W. RADIO SERVICE
2.18-220 FULTON ST. NEW YORK CITY

WHOLESALE DISTRIBUTORS
BUILDING AND REPAIR EXPERTS

FOR THE TRADE
Write for Price List and Discount Sheet

CORTLANDT 3248

"Can't Loss 'Ent"

Bkellte. Engraved. NNlielslatee risk lege
Panels Cot, Drilled, P:nirred

Dealers Write for Terms
CORTLANDT PANEL ENGRAVING CO,
31 Cortlandt Street Na. York CIA

FRESHMAN PLUNGER
TYPE VARIABLE GRIIS. LEAK
was designed especially for the non -tech-
nical set owner who can replace in an in-
stant the fixed grid leak with this new,
efficient cartridge type Variable Grid Leak:
wi.hout requiring the
change of a single wire.

At your dealer
or by mail post-
paid. Write for
free catalogue. 65c

106 -7th Ave.
New York
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Hoover Wants Big Stations
Linked to End Silent Area

Connecting Radiocasters
by Land Wires to Be Dis-
cussed at the Big Confer-
ence in Washington Next

Month.
WASHINGTON.

SECRE'fARY HOOVER believes it is
important, so that all may keep posted

The 40 Ft. HERCULES Mast in yard.

The HERCULES ite,:*1
f his mast is made in sizes to get 20 ft., 40 ft. or
60 ft. clearance, and is the answer to an efficient
aerial system. What is more, this graceful mast
is an improvement to any property, whether it is
installed on the roof or in the back yard. It can
he erected in a few minutes. It is shipped knocked
down for convenience in handling. All parts are
made of steel and are light and strong.

Long Range Radio Reception
It has been said time and again that the best
results are obtained only by the intelligent use of
the best apparatus procurable. This is an oft re-
peated statement but the more it is propounded
the truer it becomes and applies not only to the
receiving equipment proper, but also to the
antenna system. This applies most
emphatically to receivers of the
crystal detector type and to non -

regenerative audion outfits. THE
AERIAL MUST BE EFFICIENT
if the reception o' long distance
stations theoretically within range
of the receiver is desired.

Proper Aerial Clearance
Very few novices realize the im-
portance of good aerial installa-
tion. The feeble currents from
long distance stations will never
reach the receiving set if the aerial
is strung too close to surround-
ing objects that tend to absorb the
energy. It is with this interfer-
ence that we have experimented
for years-and present the answer
-THE HERCULES AERIAL
MAST.

Have Built Radio Towers
for Years

For years we have been building
radio towers for important broad-
casting stations. Included among
the names of our customers is the
UNITED STATES GOVERN-
MENT SIGNAL CORPS. Only
after years of experience and development workhave we been able to perfect this wonderful steelaerial mast to sell at a price within reach of theamateur.

Give Your Set a Chance
IVot only will the proper aerial
clearance thus obtained give
you the supreme pleasure of
long distance radio reception,
but the appearance of this
beautiful mast on your prop
arty will give you a reputa-
tion. This reputation will grow
as you bring in st.tions such
as you yourself never dared
hope for.

MAIL POST CARD for full par-
ticulars and literature about The
HERCULES Aerial Mast.

20 Ft. Mast $10
40 Ft. Mast $25
60 Ft. Mast $45

Freight
Prepaid

Order from
this "Ad" if

you wish

ROft. HERCULES
Mose on roof

The
waRCIAIS
AtRIAL
MA51

on national affairs, that the whole country
be connected by radio and wires. The con-
necting of radiocasters into chains is apt
to be the most important question raised at
the Conference on October 6.

Discussing the radio sessions over which
he will preside, Secretary Hoover said that
the big question was the interconnection of
radiocasting stations in every city with
better organization. Through the coopera-
tion of the radiocasters with the American
Telephone and Telegraph Co., he said the
eastern half of the nation was well served
when events of importance were radiocast,
but added that some parts of the country
were not yet reached and that therefore the
citizens might be said not to participate in
national affairs. "It is important to have
the whole country connected for events of
general import," he declared. "Real public
service," he explained, "lies within the power
of local radiocasters in all states."

At present the situation falls considerably
short of Secretary Hoover's ideal, due, as
he pointed out, to lack of complete coopera-
tion between the transmitting stations and
the companies controlling the telephone and
telegraph wires, and the necessary expense
involved. Today several high-powered sta-
tions are spanning the country, with listen-
ers in many cities, but this does not meet
the rigid requirements set up by Mr. Hoover.
He wants an efficient station in every town
so as to insure the owners of crystal sets
at least a "silent part" in country -wide
activities. Every local station must be
efficient, and capable of being linked into a
national net for the dissemination of im-
portant communications and the diffusion of
official pronouncements, before this exponent
of the radio communication is satisfied.

PATENT
peer Ideas. Send ws  sketeh K monk medal ef
Your 'mantles. FREE advice.

Write for FREE BOOKLET
MANUFACTURERS PATENT CO., INC.

70 WALL STREET. NEW YORK

You "R. F. Monkeyers"
Same panel, same layout, fewer parts than a
"Neut"-but, oh! how she steps out. Pelee-
thity with deep. resonant volume. II you've IMMO
thro the embarrassing vicissitudes of "Nest"
making. there's "Welcome" on your door mat for
this very circuit. No one else Ras it. Neces-
sary stabilizer, 21 feet gold sheathed wire, litho-
graphed white print of circuit and somploto,
simple instructions-prepaid anywhere, cask er
stamps-$5.00. Nothing else to bro. Satisfaa-
Ron guaranteed. Data about this circuit DPI
for 10e. New radio catalog, thousand" unusual
item. for stamp

Kladag Radio Laboratories
KENT. OHIO

oi!,26/1
RADIO CABINETS

"From the Lumber to You"
PRICES --Cash with order, prepaid east of Missouri River;
west, add 15 cents to quoted price. Send Post Office or
Express Money Order.
Panel Imitation Walnut Genuine Walnut
Sizes or Mahogany or Mahogany7x100 7 53.00 $4.757x140 7 3.30 5.507x180 7 3.82 6.7570240 7 5.25 9.007x260 7 6.05 10.007x280 8 7.25 11.507x270 9 7.25 12.507040010 11.25 18.00

Special Sizes
to Order

Mounting
Boards 50e Each

Will not warp or crate. Made of No. 1 wood fetched In
either hiahogany or Walnut, bright or rubbed finish tomatch the finest of furniture.
Manufacturers and Dealers' Liberal Discounts sent uponrequest.

THE PERKINS-CAMPBELL CO.
[Established 1879)

410-440 New Street Cincinnati. Ohio
I References: Dun or Bradstreet's)

BILTMORE

MASTER REFLEX

The Ultimate in Receivers
The BILT51011E MASTER REFLEX receiver was designed for tho person who must have the very(eat receiver in every particular.
The range of the Biltmore Master Reflex is extraordinary. The five tube receiver has two stages oftuned R. F. amplification, two stages of transformer B. F. amplification. detector, and three stages of audioamplification. The amplification of an eight tube receiver! The four tube machine is exactly the same asthe five tube set, with the exception that there is one less stage of audio amplification. Both receivershave often given 3,000 mile loudspeaker reception with only a short indoor wire as antenna!Three stages of audio amplification permit reception of stations at not too great a distance, withtremendous volume-enough to 811 the largest auditorium.
Reflex receivers are noted for their perfect tone. The BILTMORE MAFFER REFLEX gives superbreproduction.
TWO stages of tuned R. F. amplification, with the finest low -loss condensers and low -loss transformerson the market, make the receiver extremely selective. No trouble is experienced from localinterference.
The receiver is a beautiful machine. The panel Is of Radian Mahoganite, the cabinet is bear, handrubbed mahogany, the metal parts are nickeled, and the dials are of white and mahogany.
We use the very best apparatus which is manufactured. Radion panel, Federal Ricks, Dubltier Minden&F'ada rheostats, Acme radio and audio transformers, and Amarlean Brand "100 to 1" vernier low losscondensers.
The receiver is convenience itself. A ground, and a short piece of indoor wire Is all that is requiredfor the antenna, all connections are made permanently to the rear of the cabinet, and the pulling ofswitch prepares the receiver for reception. For any one station, the dial settings are all the sums. Thisgives the receiver the simplicity of a single control machine. The settings may be Logged for futurereference after bringing in  desired station.
We have spared nothing to make this receiver the very finest machine in every particular, which it ispossible to construct. Every detail of convenience. appearance and efficiency has been amply taken care of,that the receiver shall give perfect satisfaction in every respect.

Write us for further particulars.

PRICE { 4 tube receiver, $100
5 tube receiver, $125

DEALERS! ASK FOR PRICES.
The Biltmore Radio Company, Dept. W, Boston 30, Mass.S. W. Hull & Co., Dept. E

2048 E. 79th St., Cleveland, 0. i\
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Tubeless Transmission
on a Straight Line

THOUSANDS OF BARGAINS
FACTORY GUARANTEED MDSE. BY MAIL
Genuine Now Radtetras sr CyanIngham Tubas

U17-109 --tee --lila--mrp-11 --la $3.39C299-1108-1101A-C11-13
Fresh Berme or Eveready Batteries

22 tO Volt lugs Mae $1.88-45 Volt 85.08 size 85.33
Write for Free new Cencilate Catalog et

Sets end Parts.
STONE ELECTRIC CO.. 714 Pins St., St. Louis Me.
All Mdse. F.O.B. St. Lewis, Me. Dept. W

RAD
Buyers
GUIDE

For Consumers 100 Pages
yem buy nnr net or Just sendGet it now -before

your name.
7'ovv0"7i 1°.cd 2k7ild" ir:2;,r41:trgn1 ``,71nrg:

yoo e v ill soon want radio woods 7 ThAnR You!)

Liberty M.O.Par ,e,Dept. B NI, 1061.il3ertySt.N.F.

PRE -AMPLIFIER
A Radio Frequently Amplifier of

TREMENDOUS POWER
Gets dletanee, volume. less Matta.

Attachable to any receiving set.
Price complete with tube, $25.00.

.1end for Circular
S. A. TWITCHELL

1930 Western Avenue Mlancapollo, Mien.

Standard
cm"' RADIO

Products
Over 130 standard radio parts, each bearing
the Federal iron -clad performance guarantee.

Write for Catalog.
FEDERAL TELEPHONE & TELEGRAPH CO.

Buffalo,

Radio Batteries
-they last laget

COAST TO .COAST
EVery Turn S TAR Mo

LIP COIL Yolderini
SEND FOR LITERATURE

STAR RADIO PRODUCTS CO.
711 &DEARBORN ST. CHICAGO. ILL.

ANEW
portable, directional radio-

phone, which carries the voice
through walls in a straight line, was

demonstrated at the Prince George Hotel,
New York City, by its inventor, Bernays
Johnson. The set, which weighs twenty-
five pounds, requires no tubes, generator,
outside aerial or ground. It consists of an
ordinary telephone transmitter and re-
ceiver, a bell -ringing device and derives
its electrical power from twelve dry bat-
teries. A coil attached to the transmitter
and receiver serves as the ground and
aerial. In order to receive the signals it
is necessary for the coil on the receiver
to be parallel to the coil of the transmit-
ter. If it is in any other position the
sound cannot be heard. It is claimed that
the voice can be carried for a distance of
about one mile during the day and further
at night.

It is necessary, in order to talk, to press
a button and speak directly into the
transmitter. It was explained that the
current which is produced goes into the
coil on the transmitter. A carrier wave is
set up on which the voice is impressed,
and by means of the fluctuations of this
carrier wave the sound is transmitted.

The carrier wave goes in a direct line
to the receiver coil, to which a box, con-
taining crystal, is attached. The crystal
amplifies the received current, after which
it passes to the receiver. It is this crystal
which amplifies the signals without the
use of any dry batteries that permits the
use of the ordinary telephone receiver.

The feature about the new radiophone
is that the voice is carried in a straight
line. The inventor asserts that it is es-
pecially adaptable for police work, as it
enables persons outside a building to com-
municate with those inside, or those in
one part of a building with those in an-
other. If desired, it is possible to trans-
mit in more than one direction by using
a double transmitter coil. If the person
receiving the signals wishes to reply, a
duplicate set must be used. In order to
receive merely place the receiver to
the ear.

6 .... , C IFIED
4'

. . . .r

ALL MICA COPPER FIXED
CONDENSER-NO LOSS

HALCYON INSULATOR CO.
108 Emit St.. Now York

1.151'.-.2-1.11212-`:-Z.2---"="17:: v":"=":". ..

Loud Speaker FREE
with Every Complete Original

NATH. BALDWIN HEADSET
Purchased at $7.50

WALTER SCOTT & CO.
636 Highland Ave. Newark, N. J.

$15 Set Gets 2,000 Miles
The Essex Radio Social, the remivine set with
411114414111111, gets you more distant etatiens sitarer
sweeter than sets *Mine ten times Its trim. $15
Set complete with cabinet, withoort tube or batteries.
$20 Set *caplet* with noblest, tube and batteries.

ESSEX RADIO SERVICE
817 West 125th St. New York

Detailed information an request.

RADIO CRYSTALS
MOUNTED, UNMOUNTED, BULK

Peeked seder yaw ewe label 11 desired.
Dealers and Jobbers-Write us for lowest

prices on Quality Crystals.
MELODIAN CO. OF AMERICA

INDEPENDENCE, MISSOURI

The Ultimate Radio Receiver

THE FLEX -0-DYNE CO.
1674 Broadway (At 52nd St.)

New York, N. Y.
Circle 4500

COSMOPOLITAN
PHUSIFORMER

Staid fifty Cents for Manual
15-17 West 18th

ULTRADY116
the Improved Supor.Heterodyso.
Send 50e for book plying Complete
details of drilling, assemblies,
wiring and tuning 8 and 8 tube

00 ULTRADYNE Receivers.

PHENIX RADIO CORP.. 5.0 Beekman St.. N. Y. 0.

RINIII)11CPBEIPA4YIS11106
Make big money in this ne w field. 111.

RADIO EXPERT

Learn quickly, at home, in spare time.
Short course, low coet,money bark guarantee.

FREEr,,,:zugg.grop.res Tiipe.4,R5fErne Err.
A. G. monomer. Rad:Engineer.*

Eon"."
A.

esin of America. 4517 Revensweed IN., Dept. till Dhieeett

RAD1OEXPERTSMAKE$3.000,410,000

A REMARKABLE
Subscription Offer

for

NEW RADIO WORLD
Readers

TWO- FOR -PRICE- OF- ONE
Radio World has made

arrangements

-to offer a year's subscription for
-any one of the following publications
-with one year's subscription for

-RADIO WORLD:
-RADIO NEWS or
-POPULAR RADIO or
-RADIO BROADCAST or
-WIRELESS AGE or
-RADIO DEALER or
-RADIO (San Francisco).

This is the way to get two
publications

-for the price of one:
-Send $6.00 today for RADIO WORLD
-for one year (regular price
-for 52 numbers)
-and select any one of the other
-six publications for twelve months
-Add 31.00 a year extra for
-Canadian or Foreign postage.
-Present RADIO WORLD subscribers
-can take advantage of this offer by
-extending subscriptions one year NOW.
-Or order thru your newsdealer.

RADIO WORLD'S SPECIAL TWO -FOR -PRICE -OF -ONE SUBSCRIPTION BLANK
RADIO WORLD. 1453 Broadway. NOW York City

Ratellosed find $6.00, for which send me RADIO WORLD for twelve months (52 numbers), beginning
sad also without additional cost, Radio News, or Popular Radio, or Radio Broadcast, or Wireless Age, or Radio Dealer,
months, beginning
few two yearly subscriptions.

Indicate if renewal
Offer Good Until
Oct. 15, 1924

Put a circle around the other publications you

Name

Street Address
('ity and State

or Radio for twelve
want. Or send fie
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A. B. C. Editor, RADIO Wokus,
1493 Broadway, Nev. York City.

Please enroll me as a kiernber of
the American Broadcast Club.
Name
Address
City or Town
State

Posing as Inspector,
Thief Steals Sets

SB. DAVEGA, president of Davega,
Inc., New York City, reports the ac-

tivities of a new kind of radio thief. He
says:

"There are one or more persons going
around to customers of ours, to whom we
sold radio outfits, stating that they have
been sent to inspect the sets. After look-
ing over a set they claim that it needs
repair and offer to take it to Davega to
be put in good condition. On that pre-
tense the set is taken out of the house,
and that is the last seen of the set or
the man. We have had this called to our
attention in six different instances and
have put detectives on the case."

WES E S
Eat1ikED$950
XCHANCED gliore'm

ALL TYPES
CUNNINGHAM, R. C. A., ETC.

Send us your old Tube and $2.19 and Re-
ceive by Return Mall a brand new ROYAL-
TRON

SATISFACTION GUARANTEED
Our new ROYALTRON TUBES have been
approved by the Radio News Laboratories.

ROYAL MANUFACTURING CO.
206 BROADWAY. Dept. R.W.. New York

FACTORY4TO YOU

AT A
REAL
PRICE
Why Pay Double When You
Can Get the Pest Tube on the
Market for 52.237
Types 20IA, 200, 199

W012 $2.23
202 Transmitter 3.50

Strong -Tone All TO, Shipped Same Day

A REAL TUBE

$2.23

STRONG TONE TUBE CO.
208 Broadway ID; pt W N. e, York

BRAND-NEW EDITION
CRAM'S RADIO MAP

BROUGHT UP TO DATE
Plate 30x20 'tubes, on paper 28v34 Inches. Just

100 miles to 1 inch makes it easy to get distances.
A scale at foot of map makes it easier. Three colors.
Transparent readable gray for background showing all
principal Towns, Red Call Numbers. Radio Districts.
Time Divisions, Blue State Boundaries.

Complete lists of sending stations by Cities, by
States. by Call Planate With Wave Lengths. Kilo-
cycles. Location ono owners for the United States.
Canada, Hawaii, Alaska, Porto Rico, Cuba, Mexico.
and leading United Stales Government Stations.

A NEW IDEA. INDEXED ON TITLE PAGE so
that your record is immediately located. Space fur
stations you get.

Pocket Map prices 35c; with Log. 40c: Cloth Back
for Wall, Log in Folder, $2.00; on Heavy Board
folded in center for Colored Tacks, $6.75.
The Columbia Print, 1493 Broadway. N. Y. City

Join the A. B. C. NOW
rHE American Broadcast Club, formedunder the auspices of RADIO WORLD,

has foe its object the promotion of thewelfare of the broadcast listeners of the
United States, Canada and Mexico.

Membership is open to all interested inradio in any way, either as broadcast lis-
tener, dealer, manufacturer, wholesaler orjobber.

A novel feature of the A. B. C. is that
membership entails no duties or obliga-tions whatever. There are no dues. Allyou have to do is enroll. That will sig-
nify your interest in radio and make youone of the thousands unselfishly united ina common interest.

NEW MEMBERS
W. C. \Vooley, 4506 Forest Park Blvd., St.Louis, Mo.

Harold Sullivan, 2.33 E. Jackson St., Macomb,
M. D. Burch, U. S. M. C., 2003 H St., N. W.,Washington, D. C.

Oscar W. Forster, 39 Manor Rd., Lynbrook,N. Y.
Carl Teten, amateur 9BAB, 3931 Fourth St.,Des Moines, Ia.
Clarence A. Conrad, 217 E. Central Park Ave.,Davenport, Ia.
John B. Wiker, RFD No. 4, Lancaster, Pa.William E. Johnson, 301 Minor Bldg., KansasCity, Mo.
Charles M. Lee, 626 53rd St., Oakland, Cal.

Ameil J. Novak, 2215 S. 12th St., Omaha, N'eb.C. H. Sheller, 380 Eddy St., San Francisco,Kester Brewer, 122 E. Orange Ave., Monrovia,Cal.
Mr. and Mrs. R. R. Rogers, 318 Seminole Road,Jacksonville, Fla.
W. Hubbard, 1366% N. St. Andrews Pl., LosAngeles, Cal.
Lee G. Hughes, c/o Monogram Theatre, Childors, Tex.
H. T. Luflow, 611 Lincoln Way, LaPorte, Ind.R. J. McLeod, 7725 Kellogg Ave.. Detroit, Mich.Oscar H. Colwell, 48 Wendell St., Providence,R. I.
Paul S. Rader, 251, Jamesburg, N. J.
Murray Buitkant, 1337 Southern Blvd., N. Y. C.G. A. Phalz, Box 30, Fleetville, Pa.
Carl G. Anderson, Madalin, N. Y.
B. E. Kennelly, 203 11th Ave., N. W., Mandan,

N. D.
Chas. W. Eldridge, 2362 Webster Ave., N. Y. C.
J. C. Overstreet, Jr., Box 250, Plumerville, Ark.

SPECik
On August 13, loll, the United States Patent OM.

lamed patents for the protection and manufacture of
the smeld's `anusgat storage 11- battery. The new
'battery gives eaten long service and lasts much
over fire years-gives good, clear and loud receY,..o
and stets elista.e vent well.

A New Kind of Plate
The battery is absolutely noiseless and gIves over

3.000 mill ampere hours of service per charge. The
new plate Ls graphite treated. aim 211 134 inches.and eon be recharged in a few hours from anY
clurger lump socket or farm outfit. Five batteries
cost only five cents per charge.

Container Is Genuine Hard Rubber
The new battery Ls built Ina piece, unbreak-

able, neat bard rubber cootainer as
one

illustrated wills
vent cape Ione enough for hydrometer r.ding. Eh

'battery is called a unit of 221§ voila. Add units for
higher voltage.

blast for Your Money
This Is the largest elu battery for your moves'.

Built under patents. th. you get the very best. The
battery .n bought assembled or knoekdown.
Units come with full directions printed very el.,
Units can be aasembled by any one in n few minutes.
time. Don't waste more money on dry Material-
send today for the new patented battery. A set of
them will last Indefinitely.

Vol-kAr-b1" ' . . 0113g
. : . . .75

ed
SIDLIENEL RADlid OfactarerMFG. CO.LicensanI

55 WEST T. EDEN AYE. NEW YORK CITYDIG CATALOG ON REQUEST

HOW to build a simple current supply unit, by
Brainard Foote. You can light your amplifiertubes at a cost of only a few cents a year!
Complete construction article and diagrams, with
photo of completed unit, in Radio World, issue
of Aug. 16. Send 15 cents for a copy or startyour subscription with that number. RADIO
wuRLD, 1493 Broadway, N. Y. C.

H. A. Westermeyer, Cleveland, 0.
Rev. R. E. Pittman, LaGrange, N. C.
Louis L. Lauve, Jr., 366 Canal St., N. Y. C.

BRISTOL AUDIOPHONE
MORE THAN A LOUD SPEAKER

Bristol Audiophone, Sr., I5 -in. Horn $30.00
Bristol Audiophone, Jr., 11 -in. Horn. Jars.
Bristol Single Stage Power Amplifier.$23.0a

Write for Bulletin 3006-W
The Bristol Company

Waterbury, Conn.

Main Storage
"B" Batteries
Soon ue their wall Give
better reception sad are
more satisfactory.
Recharsble at home.

RUBBER TRAYS
Be fair to yourself. set our proposition before beLving.

write now.
MAIN RADIO II ATTERIES, PI -Et -ELAND 01110

Valuable Recent Numbers

of Radio World
Cowl your Ole if you have missed any sum-mer no.0.1,ers of Radio World while on yourvacation. Do not fall to get the followingnumbers:

June 7-How to Solve Your Tube Problems,
By P. E. Edelman.June I4-A F.,.ensitive Double Superdyne,

By Fennimore Keene.Hose to Build a Set Like King George's.
By Chas. H. M. White.

A Ouper-Power 4 -Tube Reflex,
By Byrt C. Caldwell.June 28-Nineteen Ways to Erect an Antenna.

By P. E. Edelman.July 5-Making the Superdyne Work Right,
By Brewster Lee.July 12-A 1 -Tube Set That You Can Log,

By Herman Bernard.July 9-Loops, By B. 3. Bongart.July 26-A New 4 -Tube Reflex Superlieterodyne,
By Chas. H. SL White.

1.500 Miles on 2 -Tubes.
By Ilerman Bernard.Aug. 2-The 3 -Circuit Tuner. Using Your Pres-

ent Varlocoupler, By Berman Bernard.Aug. 9-Dynofies, a 1 -Tube Loud Speaker Set,
By N. N. Bernvtein.

Crystals as Oscillators and Amplifiers,(Part II, By Neal Mullin.Aug. 16-A Low -Loss Neutrodyne (Part II UsingRadio World's IlIghly Efficient thine -Made Dynocolls. By N. N. Bernstein.
The Superdyne Principle in 3.Tube Set,

By Lester nutter.How to Build a Unit to Light YourAmplifier Tubes on AC.
By Brainard FooteCrystals as Oscillators and Amplifiers.(Part II, Conclusion).
By Neal Ffizalan.Aug. 23-A Low -Loss, 1 -Dial, 1 -Tube Pet.
By Herman Bernard.

A Selective Crystal Set.
By Lieut. Peter V. O'Rourke.

Completing the Low -Loss Neutrodyne.(Part 11.(
A Low -Loss Superdyne (1 BF Ptage.
Detector and 3 Resistance -Counted AF
Stages) (Part Il, By N. N. Bernstein.

Aug. 30-Low-Loss Antenna and Ground. Has
the Same Effect as Adding on ExtraTube. By Neal Fitzalan.
How to Make a Waremeter,

nv Brainard Foote.
Lacault's Ultradyne (Part II,

By Byrt C. Caldwell.Wiring the Low -Loss Puperdyne (PartII. Conclusion). Two Staves of Trans-
former --Coupled AF in 4 ibt(x5".

By Herman Bernard.Sept. 6-The Simplified Neutrodyne,
By 1. E. Anderson.New Radio Corporation Super -Heterodyne. Its Wolter Scott. Jr.

Use and Care of a Storage Battery.
By N. N. Bernstein.Sept. 13-Tubeless Set Works Speaker,

By the Rev. Henry S. Judge.
The Reflex Magnadyne,

By N. N. Bernstein.Low -Loss 3 Circuit Tuner.
By Neil Fitralankept. 20-TubelessAF Amplifier,

By the Rev. Henry S. Judge.
Making a Fixed RF Transformer.

By A. F. Lanterns
A Handy Experimental Layout.

By H. Bernard.sept.27-The Best Set for Your Location.
By N. N. Bernstein.A 1 -Tube No -Crystal Reflex.

By A. P. Peck.
Condenser Controls Radiation.
A 2 -Tube Set, By Chas. H. M. White.
A 2 -Tube One Control Crystal Reflex.

By Bvrt C. Caldwell.How to Construct 3 Stages of Resis-tance A. F., By Brewster Lee.The 4 Most Popular Circuits.
Complete List of Radlocasting Stations,
How to Construct a Telephone,
Relay for Tubeless Alt'.

By A. F. Laplerre.Any copy for 15c.: any 7 copies. $1.00: or,rart your subscription with any date.
RADIO WORLD, 1493 Broadway. New York City
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WHAT'S WRONG HERE?
THE wiring in the accompanying dia-

gram is wrong. If you find what you
think is the err,r, write to Wrong Diagram
Editor, RADIO WORLD, 1403 Broadway. New
York City.

0
60hres

6v .2.1%.t.

AFL
4-A - .73-1-

Wro nir .isr.vm No./6.

The names of those sending in the correct
answers will be published.

Amiel J. Novak, 2215 S. 13th St., Omaha, Neb.
William Morgan, 42'2 Washington Ave., Grant

wood, N'. 5.
Ralph \Valters. 3891 \V. 38th St., Cleveland. 0.
Harry H. Davis, Noyers St., St. Vincent, Minn.
Earnest Knight, 1802 Dean St., Brooklyn, N. Y.
Otho Riffle. 1402 Park Ave.. Indianapolis, Ind.
Joseph D. Miralt, 1e8 Sargent St . Holyoke, Mass.

ACH

SHARP
TUNER

Mail Orders
Prepaid

oirricur rusiNC
MADE EASY

Why the A.C.H.is different
3 In. DIAL $ 2.5 0
4 In. DIAL $5.00

5/16 0(C. 114 -306 sea.
Send for Circular D

A. C. Hayden Radio & Research Co.
Brockton, Mess., U. S. A.

fMMEMNIIIr

Just Out! Second Year!

The

RADIO DEALER

YEAR BOOK
Seascn 1924-1925

A complete directory and cata-
logue of the entire radio in-
dustry.
Listing manufacturers of radio
parts, sets and accessories by
their products, showing full ad-
dress and list prices.

The most complete compilation
of radio information ever made.
Single copies $1.00 or FREE with a
year subscription to The Radio

Dealer, the trade monthly.

Send all orders to the
publishers

THE RADIO DEALER
1133 Broadway New York City

\\ illis Lee, 539 Bainbridge St., Brooklyn, N. Y.
Milburn 0. Sharp, mirk 202 N. 24th St., Mid

dlesboro, Ky.
Pat Miles, 718 Clark St., Cambridge, 0.
J. C. Ullman. 225 W. 86 St., N. Y. C.
George G. Chandler, 302 Brackett St., Portland,

Me.
Fernand Slyax, 132 Hollister Ave., Sc?anton,

Pa.
John A. Row, 32 W. 40th St., N. Y. C.

Transformers Limited
to Two

Imore
than two audio -frequency trans -

former amplifiers are used circuit noises
arc amplified to such a tlegree that they
interfere with the radio reception.

The Daven
Radio Type 3-C

Amplifier Kit
as illustrated, contains
all the parts necessary
to build a three stage
resistance coupled am-
plifier. It is packed in
;i neat compartment
box with full direction,
for assembly and
operation with any de-
tector and timer.

Price
Complete

$12.5°

THE IDEAL
BROADCAST AMPLIFIER

Only an amplifier that can reproduce a woman's voice
with the sweetness and color of reality-the mellow
richness of the contralto, the piercing beauty of the
coloratura soprano-is worthy of being called
"IDEAL." This is the acid test of amplifiers. Almost
all amplifying systems fail before it, and only the
resistance coupled amplifier passes the test consistently
economically and invariably.

The Daven Radio Resistance
Coupled Amplifiers

bring forth a new quality and beauty from every re
ceiver, the most lowly or the most pretentious-a
purity of tone that rarely passes the first tube. To the
laymen, the resistance coupled amplifier is a revelation,
to the virtuoso it is the realization of that subtle per-
fection that he alone appreciates!

Every Radio enthusiast should have a copy of the
DAI'EN "RESISTOR MANUA.," a practical hand-

book on Resistance Coupled Amplification.
By Zeh Amick Price, 25 cents

At All Dealers

DAVEN RADIO CORP.
Resistor Specialists

10-12 CAMPBELL STREET NEWARK, N. J.

FILL OUT AND MAIL NOW

SUBSCRIPTION BLANK

RADIO WORLD
RADIO WORLD

Please send me RADIO

please find enclosed $
SUBSCRIPTION RATES:
Single Copy $ .15

Three Months 1.50

Six Months 3.00

One Year, 52 Issues 6.00

Add $1.00 a Year to Foreign
Postage; 50c for Canadian Post-
age.

1493 Broadway, New York City

WORLD for months, for which
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12 Cells
24 Volta
Rolnl
Rubbe
Case

SPECIAL
INTRODUCTORY PRICE

For a limited time only, and to introduce this
new and superior Storage "B" Radio Battery to
the Public, we are selling it for $4.00. Regular
Retail Price is $6.00. You save $2.00 by ordering
NOW. A finer battery cannot be built than the

World Storage "B" Battery
(12 CELLS -2,1 VOLTS)

To ten million homes with Radio Sets-and to countless mil-
lions of prospective buyers-this WORLD Storage "5" flat-
tery brings a new coi.caption of battery economy and pert °un-
seen. Hero is a battery thrt pays f -r itself in a few weeks-
will ant for years and can L. recharged at a negligible cost.
And you save $0.00 top ordering row.

A Superior Battery F,Araraerwc2
Has heavy dory 2 1-8 in. x 1 Ir.. x 1-4 In. plates and plenty of
acid circulation. Extra heavy glass jars seepagea dy observe-

wPViiValleetTnenasitir qotife°It""'
You will find am)showsi

fad,
:natter)) a boon to lone distance reception.

does away with a great many noisea so often blamed on
'static. Mail your order today.

SEND NO MONEY
Just state number of batteries wanted and we will ship day
order m received. EXTRA OFFER: 4 batteries in series 198
voltsi, $15..00. Paiy Exprinanrnaf exdaTinAimlutterHrejli.
Mgt "" with °`

WORLD BATTERY COMPANY
Makers of the famous World Radio "A" Storage Batten,

1219 S. 'Wabash Ave., Dept. 82, Chicago, Ill.
SAVE S2.00 BY ORDERING NOW!

The "Goode"
Two - o - One

Le Ton d'argent

BY

MAIL
ONLY

$2.39

Postpaid

111111101111 111111111,

QUARTER AMPERE
AMPLIFIER-DETECTOR

RADIO TUBE
GUARANTEED SATISFACTORY

All "GOODE" Tubes Sold Direct to the
Consumer-No Dealer Profits.
ONE-"Goode"

Detector -Amplifier. $ 2  39
THREE-"Goode"

Detector -Amplifiers $6.42
(All Postage Prepaid)

The "Goode" Two -o -One A Tube amplifies
or detects. It is a quarter ampere, six volts,
standard base silvered tube.

Send express or postal money order or New
York draft to-

The Goode Tube Corporation
Incorporated

EVANSVILLE INDIANA

HOOK-UPS FOR EVERYBODY-Henley's 232
Radio Circuit Designs. $1.00.postpaid. The Co-
lumbia Print. 1493 Broadway, N. Y. C.

5,000,000 Pounds of
Copper in Sets

Number of Radios In Use
Will Increase Until It
Equals That of Tele-
phones or Automo-
biles, Says Report

of Researchers
ASURVEY of the radio 'industry re-

cently completed by the Copper and
Brass Research Association discloses that,
on the basis of an estimated total of 2,-
500,000 sets in use to -day, radio apparatus
in the United States has consumed 5,000,-
000 pounds of copper.

The survey indicates that the number
of radio sets in use will increase to equalthe number of automobiles and tele-
phones in the United States (viz., 15,000,-
000), and that this will likely occur in
five years' time. In this event radio
manufacturers would use in the next five
years 5,000,000 pounds of copper annually.

Copper is an indispensable metal in
radio manufacture, either in its basic form
or in alloys of brass or bronze. Theaverage radio set requires about two
pounds of copper in all forms. It is used
as coil windings, antennae or loops, lead-
in wires and connections, switch points,switches, binding posts, terminals madother fittings.

The manufacturing end of radio is car-
ried on by both individuals and corpora-tions, of all degrees of importance and
output, from the lone individual "attic
manufacturer" to the largest electrical
manufacturing corporation. The real
radio fan is continually making and re-
making his set, which is reflected in the
proportion of sales of parts to finished
sets. About 75 per cent of radio sales are
for parts, and 25 per cent for finished
sets, so that, even allowing for replace-
ments to finished sets, the home-made set
is numerically much more important.

The radio industry has grown from
practically a non-existent status only four
year. ago to an industry with a sales vol-
ume of $115,000,000 in 1923, and the total
sales are expected to be over $300,000,000
in 1924. In another two or three years

radio sales in the United States will un-
doubtedly reach the half -billion dollar
mark.

1111411144'sgeltribiSkE"/11#RADIO CATALOG FREE
Dtacnto fully do complete hoe of radto frequency WI; nom.

ow sets (Ixeru..1 under Armstrong U S. Pawn
f4o i.iii,m) and para.

Write for Catalog Today

THE CROSLEY RADIO CORPORATION
PO% EL CROSLEY 1,_ Presdeat

01401 Alfred &mei Camino., Otuo

Write Today
For Descriptive
Folder of the

NEW HOWARD
5 -TUBE

NEUTRODYNE
This Remarkable Set has Created a
9 onsation Among Radio Enthusiasts.

Beautiful Walnut Cabinet with
Special Howard Neutroformers,

Tube Sockets and Rheostats.

, UTROD
Natztt

Other Patents Pendinr(

HOWARD MFG. COMPANY
Ca No. Western Ave. Chicago. IS.

$3.60
24 Volt

"B" Battery
Standard

/LOOT" RADIO
.11. BARGAINS

Benefit by our new sales policy. highest quality radio material deliveredto your door at from 10% to 50% reduction. Save the middle man'sprofit. Send for circular No. 30.
"B" Battery Standard. Glass sere-not testtubes . heavy plates, large acid circulation.1750 M. A. H. (1 % amp. hr.). Size 4x11 %x

dry. Price
550". All "B" Batteries shipped

$3.60
"B" Battery Super. Same construction as "B" BatteryStandard except larger. Capacity 2250 M. A. H. (9,4amp. hr.). Size 4ya x 1 9 ;4) x13". Price

$4.75
"A" Battery --6 volt-full 100 amp. hr. capacity. Madefor radio work. 2, 4 and 0 volt taps. Handy carryinghandle. Polished oak case. All "A" Batteries $13.90shipped fully charged. Price

Loud Speaker Horn. Large horn. 20" high with 10" bell.CrpstallIne finish. Wonderful tone Volume control. A
furnishings. Special Price

beautiful Instrument that will harmonize with any $6.95
"8" Battery Hydrometer. Standard instrument, carefullygraduated. Special price

75cSpecial discount! 10% discount allowed on orders for $15.00 ormore.

Send 25% of price with order balance C.O.D. Battery °flees P.O.B.Cleveland. This Is your opportunity to make a big saving on radiomaterial. Send your order today.

Radio Bargains! Send for catalog No. 30.

FOREST CITY SALES CO.
1400 West 25th St. Cleveland, Ohio
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Two Of The Most Amazing Kits
The Lowest Prices Possible!

SOLD ON WRITTEN MONEY BACK GUARANTEE

Send No Money Just Mail Coupon
Build Your Own -At Y2. the Price!

Guaranteed Nationwide Reception

Send No Money
To Get It

AMBASSADOR
THE NEW DE LUXE

With Special Features
CAN BE WIRED EASILY -QUICKLY

I his kit enables you to build a set that will compare
with any factory built set. The mounting brackets, one
of the special new features, are the product of our own
moulds and bear our name. The Low Loss Condenser
used in this kit has been designed for use with this coil.
The panel is Mahoganite, engraved in gold, the dials also
engraved in gold. All outside metal parts gold plated.
The best value in radio today. Send no money-just mail
coupon today. Written money back guarantee with every
order. Radio Shack, 55 Vesey St., Dept. 927, New
York, N. Y.

ACCESSORIES
Everything needed to oper-
ate after building is listed
here -
3 Type 20I -A Tested Tubes 610.35

60Ampere Hour Storage
Battery 1125

' 45 -Volt Extra Large Enco
"B" Batteries 6.50
pr. 3000 -ohm Head
Phones and Cord 3.75
Phone Plug, Double .90

I Antenna Equipment 1.50

$34.25omplete outfit
(Parts Also Sold

Separately)

CABINET FREE
Order Building Kit and
Accessory Outfit both to-
gether, and we will send
Fine Mahogany Finish
Cabinet FREE..,1..,p1,=,111.0..-.

KIT CONSISTS OF
1 DRILLED 7 x 10 Badlon Mehog-

anite Panel, engraved in Gold.
I Genuine Ambassador Master 3 -

Circuit Litzendracht Tuning COIL
1 Genuine Brunswick Low Loss Con-

denser.
1 Triplold Mounting Socket.
2 Premier Hegehog. Completely

Shielded Audio Transformers.
I Brunswick Underslung Foundation

Brackets.
2 Brunswick Jacks with Gold -Plated

Fronts: 1 for phones; 1 for loud
speaker.

1 Freshman Mica Grid Condenser.
1 Standard Glass -Enclosed Grid Leak.
2 80 -Ohm Shackton Bakelite Rheo-

stats.
2 Moulded Mahogany Dials grained

to match panel.
5 Lengths Professional Round Bus -

Bar.
1 Set of 7 Moulded Engraved Bind-

ing Poets completely mounted.
1 Special Blue Print for this circuit.

Not an ordinary hook-up. but in
clear picture form any child am
understand and make.
All packed In handsome box.

COMPLETE
ONLY $27.95

MAIL THIS COUPON NOW-SEND NO MONEY
RADIO SHACK, DEPT. 927.
56 Vevey 8t.. New York, N. Y.

Please send me the Ambassador outfit I have marked. When it
acn I will pay the postman the amount. If I am not satisfied

will return it in 5 days. and You agree to refund my money
instantly. Mark choice in aguare.

(A) Complete satiates Kit 827.95
(Di Operating Outfit . . . 284.25

0
Name 1

.kddreas
ISO State

SEND
NO MONEY

TheDELIJXE cCOAST NE TRODYNE.
Genuine Licensed Hazeltine Parts,

Synchronized and Matched
THINK of getting a genuine Neutrodyne radio receiving set

at this amazing low price! The "De Luxe" is a five tube
knocked down kit, consisting of genuine licensed coils and
neutrodynes to build a genuine Hazeltine set. You can spend
more money on another set, but you can't get better reception l
Gatherin broadcasts from coast to coast. Loud-clear-power-
ful-delicate tuning-the superlative realization of months of
preparation-new among Neutrodyne sets-thousands in use.
Send for this kit today-keep it 5 days-then if you are not
entirely satisfied return it and your money will be refunded.
Send no money, just name and address on the coupon. Writ-
ten money back guarantee with each kit. RADIO SHACK,
55 Vesey St., Dept. 927, New York, N. Y.

WHAT THE SET
CONSISTS OF

Drilled Mahoganite Panel, pol-
ished mahogany effect, en-
graved in gold.

3 Four -inch Mahoganite Dials,
gold engraved.

2 Gold Plated Jacks.
3 Genuine Hazeltine Neutro-

formers mounted on the fam-
ous Brunswick Low Loss Con-
denser, Positively the only
Neutrodyne Kit including
them.

2 Hazeltine Neutrodons.
5 Heavy Bakelite Sockets.
1 6 -Ohm Rheostat with gold

plated knob to match paneL
1 30 -Ohm Rheostat with gold

plated knob to match panel.
2 Genuine Hegehog, Completely

Shielded Audio Transformers.
1 Baseboard.

20 Feet Tinned Bus -bar.
1 .00025 Freshman Grid Con-

denser.
1 Tubular Glass Grid Leak.
I Set Engraved Binding Posts.
1 .002 Micon Condenser.
1 .006 Nikon Condenser.

Exact size special panel -base,
blue print and instructions.

BUILDING KIT COMPLETE)

$39.49 C.O.D.

the

Radio Shack
Largest Radio Dealers in

America

Retail Stores at
163 Greenwich St.
338 W. 42nd St.

New York

OPERATING
OUTFIT

5 Tested Tubes (Type Z01 -
A) $17.25
45 -Volt Extra Large
Variable "B" Batteries
for Neutrodyne 6.50

I 60 -Ampere Hour Storage
Battery, guaranteed 2
years 1125

l pr. 3000 -ohm Head Phones
and Cord 3.75

1 Phone Plug, double .90
1 Antenna Equipment 1.50

COMPLETE OUTFIT

$41.15 C.O.D.
(Parts Also Sold Separately)

FREE
FINE MAHOGANY
FINISH CABINET

If you order Building Kit
and Operating Outfit both
together, we will include
Fine Mahogany Finish
CABINET FREE.

^ ^-^ ^ ^
Mail This Coupon Now-Send No Money

RADIO SHACK-Dept. 997,
55 Vevey St.. New York. N. Y.

Please send me tho neutrodyrte outfit I have marked, when It
arrive. I will pay postman the amount. If I am not satisfied I
will return It in 5 days and you agree to refund my money
Instantly. Mark in Square.

(A) Complete Building Kit $99.49 0
(B) Operating Outfit . . . $41.15 1:1

Name

Address

City State
Mail Order Dept.

55 Yeses. St., New York
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SUPERDYNE SPECIALISTS
WE HELPED AND SATISFIED HUNDREDS OF
RADIO FANS IN THE CONSTRUCTION OF THE

S -U -P -E -R -D -Y -N -E
The Circuit So Successfully Featured by RADIO WORLD

LET US HELP YOU READ OUR GUARANTEE

OUR OWN COILS
Our engineers have developed the coils for this circuit to its highestperfection. Coils for superdyne (complete with diagram)
(Note-These Coils have been des -eloped by and are distributed solely

through us and should not be confused with inferior coils.)

KITS
Kits consisting of two Flewelling Condensers and complete set of coils(with diagram)

COMPLETE PARTS
Easily recognized as the products of leading manufacturers assembledon engraved Radion front panel, and base panel with necessary bus barready to wire (technical and schematic diagram furnished). Schematicdiagram drawn to actual size in minutest detail showing wiring aboveand below base panel. Using this diagram you can build a set equalto the best expert, particularly as to appearance and results

$55.00

GUARANTEE
We guarantee everything you buy from

us to be satisfactory to you in every detail.
You take no risk whatever in sending us

your order, for unless you are completely
satisfied with the article you may return
anything you buy from us within 10 days
and we will promptly refund your money.

We want you to know the kind of a house
you are trading with. We want you to
know uur principles of honest dealing and
honest merchandise.

Wallace Radio Company for Good Stand-
ard Radio Equipment at reasonable prices
with service-that means something.

Wallace Radio Company, Inc.

Contrary to usual practice, all parts included in this kit are the very best quality on the
market, and workmanship first class.

Now is the time to prepare for a year of wonderful Broadcasting by building the outstanding circuitof the year, the SUPERDYNE. Bring your troubles to us, on the Superdyne or any other circuit.
RESULTS GUARANTEED MAIL ORDERS SOLICITEDWATCH FOR OUR "VOLADYNE"

THE SUPERLATIVE RADIO SET

WALLACE RADIO COMPANY, Inc;,,
135 LIBERTY STREET

ALL RADION SPECIALTIES

MAHOGANITE

DIALS, KNOBS
TUBING, SOCKETS

AND BLACK

RADION
PANELS

MAHOGANITE
BINDING POSTS

"THAT SPECIAL SIZE"
FOR YOUR PHONOGRAPH, PORTABLE OR SUPER

SEND FOR PRICE LIST

NEW YORK HARD RUBBER TURNING CO.
212 CENTRE STREET NEW YORK CITY

WHOLESALE
HARD RUBBER TURNING FOR ELECTRICAL,
SURGICAL AND EXPERIMENTAL PURPOSES

RETAIL



SIM FIL-KO-STAT
RIENTITICALIY CORRECT RADIO RHEOSTAT

will Bafteq Sane/

s2

Fl 1:KO-LEAKSCIENTIFICALLY CORRECTVA.R.IABLE CA...10 LEAK
its calibrated

Fl I:K AuagffiR
SCIENTIFICALLY CORRECT
RADIO LIGHTNING ARRESTER.

Wit4the $.100226llarantee

Fl I:KO-SWITCH
SCIENTIFICALLY CORRECT

"A" BATTERY SWITCH
Simple -Sturdy- Sure

50c`
II your Jealer doer cot carry these 111.-KOPAITS ler Nadia, seed los

will yell, Yeamittaace ler parlawamterl, direct to the !artery.

/Remember-These parts are
new this season! Be Sure
to see them at your dealer's.

Improved Reception
The One Big Thing in Radio
That Interests Everyone!

Improved Reception
Through "Tube
Tuning" with a
Scientifically Correct
Radio Rheostat.

There have always been plenty of rheostats
that served to open and close the "A" bat-
tery circuit, but until the Fil-Ko-Stat was
made it was impossible to adjust the filament
heat to the most efficient operating point,
giving maximum audibility in phones or loud
speaker. Only the Fil-Ko-Stat designed to
give improved reception, allows infinite con-
trol of filament current, making possible

louder, clearer signals from distant and local stations in any Radio
Receiver using any type of tubes. And now-the NEW model (insist
on the NEW model at your dealer) gives even finer control than ever
before. It's $2 including the battery switch attachment. And it's un-
conditionally guaranteed.

Improved Reception Likewise, there are many forms of grid
leaks, some variable, others fixed. The Fil-Through Maintaining Ko-Leak, however, is the only grid leak that

Correct grid 'Bias with can be set for a specified resistance and ad-
justed for best results. It's hand calibrateda Hand Calibrated (and double checked) over the operating

Grid Leak. range for all tubes -1/4 to 5 megohms. Mark-
ings can be read through a panel peep -hole,
and it's also equipped for table mounting

[bracket packed with each instrument]. Guaranteed perfect electrically
and mechanically, it gives scientifically correct control of grid potential
-for $2.

Leakage Losses You
Never Thought of are
Eliminated by this
Scientifically Correct
Radio Lightning
c4rrester.

Even were the Fil-Ko-Lightning Arrester no
better than the average, it would still be
worth far more because it comes to you with
a guarantee that is virtually an insurance
policy. You get $100 or we repair or re-
place your set if damaged through fault of
the arrester. But the Fil-Ko-Arrester is
better. It eliminates all leakage losses from
aerial to ground, all radio impulses reaching

the antenna are sure to pass through your radio set, insuring maximum
reception. Hermetically sealed Bakelite insulation is protected by an
umbrella -shaped shield that keeps off dust, moisture and other con-
ductive matter. You get positive protection for $1.50.

There's also the Fil-Ko-Switch, at 50c. It won't improve reception-
but it's one of the few battery switches that won't impair it. Made
of non-magnetic metal, wipe -action contacts, assuring sharp, clean
"make and break", entirely insulated from nickel -plated brass housing
and knob. Scientifically correct to avoid current leakage and extra
capacity. Carries the usual Fil-Ko-Part for Radio guarantee!

This book will help you get better results
from your radio sets; tells all about vacuum
tubes and how to control them as to get
more DX, greater volume, longer tubes and
battery life-maximum regeneration and
clearest signals. Write to Dept. RW 927.
for free copy.

MADE AND GUARANTEED BY

INSTRUMENT CO)
HARRISBURG - PENNSYLVANIA
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This carton of RADECO SAFETY FUSES on your dealer's counter means that lie is interested in
YOUR welfare, and is trying to help YOU save money by preventing blown -out tubes.

Your dealer will carry R IrDECO SAFETY FUSES to protect your tubes if YOU ask him. He,
desires to make Radio more satisfactory to you, and he knows the tremendous amount of loss in need-,
lessly blown -out tubes.

He knows that there is only one fuse that slips on the filament terminal of the tube, and therefore
COMPLETELY protects the tube against accidental blow-out from any cause. RADECO SAFETY
FUSES have your dealer's confidence. They have been tested and approved by the highest scientific
authorities, and thousands of Radio users testify to the protection they offer, and the savings they have
made in preventing blown -out tubes.

When you purchase tubes, ask your dealer to put a RADECO SAFETY FUSE on each of them.
For a minimum expense you will be securing a guarantee that your tubes are safe from blow-out.

RADECO SAFETY FUSES are fifty cents each
If your dealer is not yet carrying them, fill out the attached coupon, and mail to us.

"RADECO FOR SECURITY"
' COUPON -

RADIO EQUIPMENT COMPANY,
20 Stuart St., Boston, Mass.

Gentlemen:
Please find inclosed for which send me prepaid

fuses for tubes. (State type of tube
used).

My dealer's name is

NAME

ADDRESS

RADIO EQUIPMENT
COMPANY

New England's Oldest Exclusive
Radio House

20 Stuart St. Boston, Mass.


