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See this wonderful new five tube
’ S U P EF R

 CLEAR-O-DYNE

‘ An Astonishing Value at $120.00

' OU 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.

The Super Clear-O-Dyne in a
console cabinet, $190.00 Fobbers and Dealers: Avoid price resistance and give your cus-
tomers the best possible performance by selling them Clear-O-

Dyne sets. Order samples to test.

Clear-O-Dyne Model 70.....$ 75.00 Clear-O-Dyne Model 8o $120.00

Clear-O-Dyne Model 71 90.00 Clear-O-Dyne Model 82 190.00
Clear-O-Dyne Model 72 . 135.00  Other sets from $60.00 up.

THE CLEARTONE RADIO CO.
CINCINNATILO. U.S.A. A%

THE CLEARTONE RADIO COMPANY - CINCINNATI, OHIO

-
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MONOTROL

REG. US. PAT. OFF.

In adding 24 improvements to the furthest previous development of the Inverse

Duplex System, the Sleeper Radio Corporation has so broadened po§sibilities fo.r good
reception in all localities, so simplified the tuning while increasmg_selectlwty, S0
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 1919

434 Washington Ave., Long Island City, New York

CHICAGO
10 South La Salle St.

SAN FRANCISCO
110 New Montgomery St.

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

v
- e : ) Hetro Magnetic

Receiver

NY 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

E UROPEAN 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.

THE fact that less “B” battery current is consumed saves the purchaser much of the
outlay in buying renewal “B’” batteries and recharging “A” batteries.

SO 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.

Specificati
pecifications
Circuit: Three stages of tuned Hetro Magnetic frequency Dials: Three 4-inch Bakelite.
amplification and detector, and two stages of audio Rheostats; Standard Klossner.
frequency amplification. Condensers: High Frequency—minimum loss.
Tubes: Five in all, Automatic five or four tube control. Sockets: Hoosick, Bakelite.
Wave Lengths: 150 to 610, includes amateurs. Cabinet: Mahogany, Distinctive finish 7x26,
Aerial: Loop or out-door 75 to 100 ft. Price: Type “H,” receiver only, $75.00.
Panel: Beautifully engraved, rubberlite or bakelite, high Manufactured under special license, granted
polish. August 13, 1924

GUARANTEE—Will replace any defective set within two vyears

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

FTER several weeks of intensive research and
A 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 L1.
stator and rotor respectively of a standard variocoupler
(with stator tapped in units and tens); Cl, a variable
condenser, .0005 mid.; 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 ars
shown in both of the accompanying illustrations and
are indicated by R1. 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, 1.2, 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.1-
PECK'S IMPROVED REFLEX (Fig. 1.), using the 3-circuit tuner, the tube
functioning as detector and beinrg reflexed for one stage of AF. The 201A
or 301A type of tube is b.est, but 199 or 299 works well. L and L1 are the

i e., tapped each turn for the first ten turns and once for each succeeding
total of ter turns., Cl 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 50 turns. R is the
grid leak, connected directly from the grid post of the socket to the A—
post of the battery. Rl is a fixed filament resistance. A rheostat may be
used instead. R2 is a potentiometer, 300 to 400 ohms. The midpcint of R2
goes to the F post (S2 on some instruments) of the AF transformer. C4 is
.001 mfd. Use 45 valts of B battery.

cation. (4 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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Wirin g Peck’s Reflex
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-Fig. 2-

F[G. 2-—Another_form of chk’s Improved Reflex, using the double circuit
mst_ead of the trlpl‘B one. Fig. 1 is more selective. Note that in Fig. 2 the
tuning 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 C1 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 %5” 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

Connect the A plus direct to the F plus post of the
1. 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 RI1.
Connect the aerial to the knob controlling one
o 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 grid

3. condenser C2 and to the stator plates of the vari-
able condenser C1. Conhect the end of L1 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.

Connect the P post of the socket to one side of the
4‘. 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.

Connect the other phone or jack spring to B plus
5. 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
former, 5-to-1 or 6-to-1 ratio.
(AFT)
One 300 or 400 ochm poten-

One standard variocoupler,
stator tapped in units and

tens. (1 LL1)

Two 4" dials. tiometer, R2.

One double tap switch, or a One fixed resistance or
series of switch points for rheostat, RI1.
making ten connections con- One variable grid leak, R.
trolled by one knob and 4 or One cabinet, 7 x 14",

S controlled by another. One panel, 7 x 14",

One low-loss variable con- One pair of earphones.
denser, .0005 mfd., normally 23 One tube (201A or 301A
plates. (Cl) preferred).

One variable condenser, One socket to match tube.
00035 mfd. to .0005 mfd,, One A battery to match

normally 17 to 23 plates. tube.
(C3) One B battery, 45 volts.
One 50-turn honeycomb Note: As this set can work

coil. (L2) nearby locals on a loud speak-
One fixed condenser, .001 er, if such operation is de-
mfd. (C4) sired a speaker should be pur-

One audio-frequency trans- chased also.

Why Battery
Readings Differ

HIGH 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

HEN the 199 or 299 tube is subjected to ex-
cessive A battery current the tube is likely to

lose its sensitiveness, The tub
be restored by disconnecting the B batt:r;a;nge;;erf;i}e,
the set as usual for about twenty minutes, with the A
battery current 10 per cent. in ‘excess of the normal
rating. Spme tubes require more than 3 twenty-minute
test to bring the tube back to normal,

SR B o o o o o el oo manengm
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3 Stages of Resistance AR

Volume
o

1
f‘z ut Ri
BP

RS

Without Distortion Is Produced

2 4|C6
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HOW to connect up three stages of resi c led dio-fr y ampli ficati The constants are given In the toxt. The fino aloar tones produced

by resi Ax AF and ec

By Wainwright Astor

HREE stages of resistance-coupled audio-fre-

I quency amplification, if properly constructed of

good parts, is about equal to two stages of
transformer-coupled AF. [f 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.

The best transformers 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
77x10” baseboard and place temporarily thereon the
three tube sockets, as shown in diagram. The resist-
ances used in the amplification are next to be providerl
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 A4 lead and thus you light the
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, 100,000 ohms.
R2is 3 megohms, or 3,000,000 ohms. R3is .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 2214 volts,
Join the plate input to one side of R1, .1 megohm, and
to one side of the fixed condenser, C1. The B battery
plate of the detector goes to the other side of R1. The

y of outlay cro advantages of this method.

remaining side of Cl gues to the grid of the first ampli-
tier 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, J1. This jack has three leaves, two of which are
joined to one jack terminal, and it is to this combma-
tion post that the plate goes. ‘lhus when the plug is
inserted, one stage of AF i1s cut in.  The remaining leaf
of J1 goes to one side of the fixed resistance R3, meg-
ohm, and to onec side of fixed condenser, C2.  The other
side of R3 goes to B4 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, RS, .1 megohm, and to one side of the tixed
condenser, C3. The remaining side of RS goes'to B+
90 volts and the remaining side of C3 to one side of
fixed resistance, RS, .25 megohms, and to the grid of the
third tube. The plate of that tube goes to one of the
springs of the single-circuit jack. 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 be 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

HE natural wavelength of an antenna can be
| calculated approximately by adding the length
4 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 Editer

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 tlie 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 ot 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
1s 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-

YES, brother radio fans, we are all getting the

5 A

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 demand
is for straight tuned RF. There are very few com-
mercial sets using RF amplification employing variable
inductances as tuning elements, probably because they
?.roenso difficult of quantity and quality factory produc-
ion.
ﬁcljteigrelxoie‘;i use either tuned radio frequency ampli-
f generation as a primary means of build-
ing up the signals. Commercially, “either crystal or
Z?yC:tl;rlndglgstilsnuisse(tihiirsggiw10“'1 e el oL
of the crystal fo domiss er or later the sensitivity

) yed due to the excessive
strength of the signals, and the presence of a local bat.
e e o e dirctly in e crytal
- tu'be is saved by the uoeo ! at cireuit. Of course,
in cases where there is 1 2 crystal detector, and

; 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 because of the very good sensitivity of the circuit, combined with

F A s a 5 i i In the course

the ease of tuning and good quality of reception. As all things either go forward or backslide, the Neutrodyne has been on the improve. b

of time t(l:is lowj:loss Neutrodymne, ycalled the Magnadyne, utilizing low-loss radio-frequency transforme.rn and condensers, found great favor with many
radio fans. The construction of this receiver was described in RADIO WORLD, issues of August 16 and 23.
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THE SELECTIVE CRYSTAL CIRCUIT is a great favorite with beginners
who want something inexpensive. L11.2 is a variocoupler, Cl1 a 43-plate
variable condenser and C2 a Z3-plate variable. Although a fixed crystal
detector may be used with good results, the adjustable type usually gives
greater satisfaction. There are three controls on this circuit, the antenna
tuning, the coupling and the secondary tuning, all of which is necessary
to make a oarystal 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. This
circuit is a bit critical to adjust, but once the knack is
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THE 3-CIRCUIT TUNER, using the aperiodic primary, tuned secondary
and tickler coil regeneration. This set, described in RADIO WORLD for
September 13, is a remarkable DX getter when low-loss instruments are
used throughout. L is the aperiodic primary, L2 the secondary tuned by
condenser Cl, and L3 is the tickler coil or rotor which is in the plate
circrit, 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,

3

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 numiber of
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THE LATEST DEVELOPMENT of the Superdyne circuit, using low-loss coils and condensers throughout,
The substitution of resistance for transformer ampl ification reduces th

frequency amplification.

It uses 3 stages of resistance-coupled audio-
e cost of the complete outfit. The two cam switches used

provide the change-over facilities from short to long waves if taps are uesived, 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 Septem ber 6, is a Super-Heterodyne.

= 1

Provision is made for the use of outdoor antenna
or a leop. Two tuming controis are used, one for the antenna and the other

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

for the oscillator.

best results. If you are located in a large city where
there are a number of radiocasting stations, you will
require 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 are
in that class, also reflexes and the Superdyne. If you
are situated in the country, far from any station, you
will need an extra sensitive set, where selectivity may
be sacrificed. The foregoing descriptions of the vari-
ous circuits will guide you as to the type of circuit
which will suit your needs. The number of tubes you
wish, and the quality of set you want to own will be
governed largely by the dictates of your pocketbook.




September 27, 1924

RADIO WORLD 71]1,

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 mid., 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

HEN T built the 1-tube receiver described in

sl‘; Rapro WorLp, 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 1s 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
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A PANEL 7” x 12" is used for the set. The only control is the condenser

dial, 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 not
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 are 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
1s 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 ampliification 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 start
your ~subscription with that number. Radio
World, 1493 Broadway, N. Y. C

A DX SET ON s” x 87 PANEL, 1-Tube Regen-
erator, by Herman Bernard. Sept. 13 issue of
Radio Worlgit.h Sehnd 135 cebnts olri start our sub.
scription wi that number. io Worl
Broadway, N, Y, C. el R

RHEOSTATS, by A. P. Peck, in Radi
issue of Sept. 13. ‘Send 15 cents. st gerld,



12

RADIO WORLD

September 27, 1924

New and Revised
List of U. S.

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

This list contains S21 stations, the number hold-
ing licenses on September 19, the date to which the
Iist was compiled.

The call letters are given, the name of the sta-
tion owner, the location {dthe station and the
wavelength in both meters (M) and kilocycles (X).

Call Owner Location M K
KDKA—W't’ghouse Co., E Pittsb'gh, Pa. 326 920
KDPM—West’ghouse Co, Cleveland, O. 270 1110
KDPT—South’n Elec Co., San Diego, Cal 244 1230
KDYL—Tel’g’'m Co., Salt Lake City, U. 360 830
KDYM—Savoy Theatre, San Diego, Cal. 280 1070
KDYO—Ore. Inst. Tech., Portland, Ore. 360 620
KDZB—F. E. Silefert, Bakersfield, Cal. 240 1250
KDZE—Rhodes Co., Seattle, Wash. .... 270 1110
KDZI—Elec. Sup, Co.,, Wenatchee, Wash. 360 830
KDZO—Nichols A. of M, Denver, Col. 360 830
KDZR—Bel’gham Co., Bel’gham, Wash. 261 1150
KFAD—M’Arthur Bros. Merc. Co., Phoe-

nix, Ariz. ... ..o.oviiiiiinniin... 360 830
KFAE—State College, Pullman, Wash. .. 330 910
KFAR—Studio Light. Co., Hollywood, Cal 280 1070
KFAW-—Radio Dcn, Santa Ana, Cal. ... 280 1070
KFAY—W. T. Virgin Co., Medford Ore. 283 1060
KFBB—F. A. Buttrey Co Havre, Mont 360 830
KFBC—W. K. Azbill, San Diego, Cal. 278 1080
KFBE—R. Horn, San Lius Obispo  Cal. 360 380
KFBG—1st Pres. Church, Tacoma, Wash. 360 830
KFBK—K'ball-Upson Co Sacr’m’to, Cal. 283 1060
KFBL—Leise Bros, Everett Wash. .... 1340
KFBS—Trinidad G-E Co., Trinidad, Col. 280 1070
KFBU—The Cathedral, Laramxe, Wyo 283 1060
KFCB—Nielson Radio Co Phoenix, Ariz. 238 1260
KFCF—F. A, Moore, Walla Walla, Wash. 360 830
KFCV—F. Mahaﬂ’ey, Houston, Texas 360 83a
KFCZ—Omaha Cen. S., Omaha, Neb. 258 1160
KFDD—S:t. chhael’s Cath Boise, Ida... 252 1190
KFDH—Univ. of Ariz., Tuscon, Anz ..... 360 830
KFDJ—QOregon Agri. Col. Corvallis, Ore. 360 830
KFDL—Knight Campbelll Music  Co.,

Denver, Col. ..........ceeu.n. 226 1330
KFDX—Ist Baptist Ch., Shreveport, La. 360 830
KFDY—S. D. State Collegc of Ag., Brook-

ings, 8. D. .. .....iiiiinnnn. 273 1110
KFDZ—H. O. Iverson, Min’polis, Minn. 231 1300
KFEC—Meier & Frank Co., Portl'd, Ore. 360 830
KFEL—Winner Radio Corp., Denver, Col. 254 1180
KFEQ—J., L. Scroggm, Oak., Neb. .... 270 1110
KFER—Auto E. S. Co., Ft. Dodgc, Ia. 231 1300
KFEV—Radio Elec. Shop ouglas, Wyo. 263 1140
KFEX—Augsburg Sem., Min’polis, Minn. 261 1150
KFEY—Bunker Hill & Sull. Mng. Co.,

Kellogg, Idaho ................ 360 830
KFEZ—Am, So. of Mech. Eng., St. Louis 360 830
KFFB—Jenkins Furn. Co., Boise, Idaho 273 1100
KFFE—East. Ore. R. Co., Pendleton, Ore. 360 830
KFFR—JIm Kirk, Sparks, Nev. ........ 226 1330
KFFY—Pincus & Murph Alex’dria, La. 275 1090
KFGC—La. State Univ., gaton Rouge La. 254 1180
KFGD—Chickasha Radio & Elec. Co.,

Chickasha, Okla. ............. 248 1210
KFGL—Arlington Ga.rege, Arlington, Ore. 234 1250
KFGO—Crary H’dw’re Co., Boone, lowa 226 1330
KFGX—1st Pres. Church Orange, Tex. 250 1200
KFGZ—Emmanuel Missionary College,

Berrien Springs, Mich. . 268 1120
KFHA—Col. State Normal School, Gun.
mison, Col. ..........c..couuu... 252 1190

KFHH—A. A. McCue, Neah Bay, Wash. 261 1150
KFHJ—Falloa & Co., Santa Barbara, Cal 360 830
KFHR—Star Elec. & Radio Co., Seattle,

Wash. 270
KFI—E, C. Anthony, Inc., Los Angeles 469 640
KFIF—Benson Insti., Portland, Ore. 360 830
KFIO—N. Cen. H. S., Spokane, Wash. 252 1190
KFIQ—Yakima Valley Radio Broad-
casting Asso., Yakima, Wash. 224 1340
KFIU—Alaska Elec. Co., Juneau, Alaska 226 1330
KFIX—Church of Latter Day Salnts, In.
dependence, Mo. .............. 240 1250
KFlZ—Dally Commonwealth Fond du
273 1100

Iow 248
KFJC—Post- Intelhgencer Seattle, Wash.. 233 1290
KFJF—National Radio Co., Oklahoma .,

252

Cit
KFJl—leerty Theatre, Astona, Ore...... 252 1190

Okla. 23
KFJL—Hardsack Co., Ottumwa, Towa.... 242 1240
KFJM—Unlv of N. D., Grand Forks,

28
KFJR—Dxxon & Son, Stevensvtlle, Mont. 258 1160
KFJX~—State Teacher’s College, Cedar

Falls, Jowa ..................... 229 1310

1220

1180

1220

........................ 286 1050

KFKQ—Conway RadloLab Conway, Ark. 224 1340

KFKV—_F, Gray, Butte, Mont .......... 283 1060
me—Wesunghouse E. & M. Co., Hast-

Neb. cooooooiiiiinn, 1040
KFKZ—Nassour Bros., Colorado Springs,

........................... 1280

KFLA—A. R lelson, Butte, Mont. ... 248 1210

Call Owner Location M

KFLB—Signal Mfg. Co.,, Menominee,
Mich. .....

KFLD—P. E. Greenlaw, Frankl;nton, La 234
KFLE—Nat’l Educational Serv., Denver.. 268
KFLQ—Bizzell Radio Co., Little Rock,

381 21 b~ 1000k 0 ¥:00 M0 Moan o W 261
KFLU—Rio Grande Radlo Co., San Benito,
CXBS c.vraverrrsritrarteararenanne

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

KFNJ—Warensburg Elec. Shop Warens-

burg, Mo. ....c.ovoeiiiiil.,
KFNY—Montana Phono. Co,, Helena,

Mo,
KFOL—L. M Schafbush. Marengo, Ia... 234
KFON—Echophone Radio Shop, l.,ong
Beach, Calif. ................ 234
KFOQ—Ora W. Chancellor, Galveston,

KFOU—Hommell’ "Mfg. Co,,” 'Iiié}'x}x'nb'xia;

KFOX—BdNog 'Ed. Tech. H.'S. Omaha,

KFOY—Beacon RadloSOCSt ul, Minn. 226
233

KFOZ—Hudso(n Real Est. Co., Fort Smlth
KFPB—E, J. Braw Wash.
KFPG—Garrettson & Dennis, Los Angeles 254
KFPH—H. C. Mailander, Salt Lake City 242
KFPL—C, C. Baxter, Dublin, Texas...... 242
KFPM—New Furn. Co., Greenvllle, Tex.. 242

KFPN—Missouri Nat'l’ Guard, Jefferson
Cty, ). 50n00 Mok breg e 1 242

KFPP—G. G, Radlo & Elec. Shop,
ll. 236

KFPR—Fores-try Dept, Los Angeles, Cal. 231
KFPV—Hemtz 8f:a]Kohlmoos, San Fran-
KFPW_M' E. Chureh, §. Carterville, Mo, 568

KFPX—Ist Pres. Church Pine Bluff, "Ark. 242°

KFPY—Symonds Inv. Co Spokane, Wash. 283
KFQA—The Principia, St. Louis......... 261
KFQB—Searchlight Pub. Co, Fort
Worth, Tex. .......ccoooviivan. 2
KFQC—Kidd Bros, Taft, Cal. ........... 227
KFQD—CthmkSupply Co., Anchorage,
KFQE—Kickinson-Henry Radio Lab.,
Colorado Springs, Col. .......
KFQF—D. A. Boult, aneapohs, Minn, 224
KFQG—So. Cal. Radio Ass., Los Angeles 226
KFQH—Radio Svc. Co., Burlingame, Cal. 231
KFQI-—-Thos. lH. Ince Co, Culver City,

Ca
KFQM—Texas Highway Bulletin, Aus-

n, Texas ..................... 2
KFQN—Thcl)rd Bap. Church, Portland, .
KFQO—Meier Radio Shop, Russell, Kans. 261
KFQP—G. S. Carson, Jr., Iowa Clty Ia. 224
KFQR—W. L. Ellis, Okia. City, Oida... 250
KFRA—M. 8. Olson, Carver, Minn
KFRB—Hall Bros., Beeville, Tex. 248
KFSG—Echo Park Evang. Assn

Angeles .... 278
KFSY—Van Blavicom elena, Mont. 261
KGB—Ledger., Tacoma, Was ............. 252
KGG—Hallock & Watson, Portland, Ore. 360
KGO—Gen. Elec, Co., Qakland, Cal....... 312
KGU—M. A. Mul rony, Honolulu, Hawaii. 360
KGW—Oregonian, Portland, Ore. .. 492
KGY-St. Martin’s College, Lacey, Wash, 258
KHJ—Times, Los Angeles ................ 395
KHQ—Wasmer, Seattle, Wash. .. .
KJQ—C. O. Gould, Stockton, Cal. ........ 360
KJR—Northwest Rad. Ser., Seatle, Wash. 283
KJS—Bible Inst. of L. A., Los Angeles.. 360
Kl}—WarEer Bros. Rad. Co., Oakland
KLX—Tribune Pub. Co., Qakland, Cal. ..
KLZ—Reynolds Rad. Co Denver, Colo.. 283
KMJ-—San Joaquin Lt. & Pr. Corp.,

Fresno, Cal. .................... 273
KMO--Times, Tacoma, Wash. ........... 360
KNT—Gray’s Harbor Rad. Co Aberdeen,

(Washo e M 263
KNX--Elec. nght Sup. Co., Los Angeles 360
KOB—-N. M. Col. of Ag. & Meec. Arts,

State College, N. M., .......... 360

STATIONS

®
1210
1280
1120

1150

6 1270

1310
1250
1300
1100
1140
1150
1300
1130
1060

1130
1180
1280
1150
1250

6 1270

1340

" 240 1250
. 246 1220

1280
1280
1250
1330
1300
1180

1210
1330

1290
1340
1180
1240
1240
1240

1240
1270
1300

1270
1120

1060
1150

54 1180

1320

0 1070

1340

1330
1300

1100
830

1140
830

620

Complete and

Up-to-Date
Call Owner Location M K
KOP—Detroit Police Dept., Detroit, Mich. 26 1050
KPO—Hale Bros., San Francisco ......... 710

KQP—Apple City Rad. Club, Hood Rlver, %0

Ore

KQV—Doubleday Hill, Pittsburgh, Pa .. 360 830
KQW-—C, D. Herrold, Sangose, Cal. .
KRE—Gazctte, Berkele 60600
KSD—Post Dispatch, St. Louis .... 5
KTW—1st Presb. Church, Seattle, Wash.
KUO~~Examiner Ptg. Co, San Francisco 360 830
KUY—Coast Radio Co., El Monte, Cal. ... 256 1170
KWG—Portable Wireless Tel., Stockton

(EHL cooog00000000k®Ho000000 830
KWH—Examiner, Los Angeles ..... 830
KYW-—Westinghouse Co., Chicago 560
KYQ—Electric Shop, Honolulu .... 830
KZM—D. Allen, Oakland, Cal, 830

. 360
KZN—Cope & Johnson, Salt Lake Clty . 268 1120
WAAB—Jensen, New Orleans ...... ... 268
WAAC—Tulanc Univ., New Orleans

AAD—Olio Mech. Inst., Cincinnati.
WAAF—-Drovers Journal, Chlcago ....... 286 1050
WAAK—Gimbel Bros., Milwaukee, Wis... 280 1070
WAAM-—I. R. Nelson Co., Newark, N. J 263 1140
WAAN—Univ. of Mo,, Columbla., Mo... . 254 1180
WAAW—Omaha Grain Ex., Omaha Neb. 360 830
WABB—H;}' Sptg. Gds. Co Harrisburg

266
WABD—Parker High School, Dayton, O. 283 1060
WABE—-Y. M. C. A, Washmgton D. C.283 1060
WABG—Arnold Edwards anno Co., Jack-
sonville, Fla, .............0. ... 243 1210

Sagmaw, Mnch ....... 254 1180
WABO—Lave Ave ap Church Roch-
.............. 275 1090

ford, Pa,
WABR—Scott H. S., Toledo, Ohio
WABU—Vnctor Talk. Mach. Co., Camde

J.

WABW—Co]]ege of Wooster, Wooster.
WABX—H. B. Joy, Mt. Clemens, Mich..
WABY—John Magaldl, Phlladelphia...... 1240
WABZ-Coliseum Pl. Bap. Church Ne\v

Orleans ......................... 1140
WBAA—Purdue Univ., W. Lafayette, Ind,360 830
WBAH—The Dayton Co aneapohs 360 830
WBAK—Penn State Polnce, Harrlsburg,

400

360
WBAP—Star- -Telegram, Fort Worth, Tex. 476 620
WBAU—chubllcan Pub. Co., Hamlltg:

............................ 258 1160
WBAV—Erner & Hopkins Co., Columbus,

........................... 770
WBAX--J. H Stenger, Jr., Wilkes-Barre,
WBAY— Amer. il & Tl N V.6 D M0

WBBA—Plymou(t)h Cong. Church, New

k 240
WBBD—Barbey Bat. Ser., Reading, Pa... 234 1280
WBBE—Aif'd R . Marcy, Syracuse, N. Y. 246 1220
WBBG-Irvmg Vermllya, Mattapoisett,
WBBH_J. MIass B ........................ 240 1250

—, rving Bell, Port Huron, Mich. 246 1220
WBBJ—Neel Elec. Co., West Palm Bea:::h

WBBL—Grace dCovenaut Presb. Ch., Rlch § 4%

3Tb 0 68000 0000000000M0C oG 226 1330
WBBN—Biake, A, B. Wllmmgton N, C.Z5 1
WBBR—Peopleys Pulplt Asso.,, Rt;ssv1lle, 0

.............................. 238 1210
WBBZ—N B Watson, Indmnapohs Ind. 227 1320
WBL-T. & H. Rad. Co., Anthony, Kan.. 261 1150
WBR—Penna. State Pollce, Butler, Pa.. 86 1050
WBS—D, w. May, Inc., Newark, N, J 830
WBT—Southern Radio, Charlottc, N. C 360 830
WBZ—Weanghousc Spnngﬁeld Mass.. 337 890
field, Mass, ..........0 . 337 8%
WCAC—J, kae Jewclry, Ft. Smith, Ark. 360 830
WCAD—St. Lawrence Univ., Canton, N. Y. 360 830
WCAE—Kaufman & Baer, Plttsburgh 650
WCAG-C. R, Randall, New Orleans ..., 268 1120
WCAH—Entrekin Elec Co., Columbus, Q. 2286 1050
WCAJ—Neb. Wesi‘l‘cé)t')an Unxv University
3

more, Md. ..., 7 T 360
WCAP,—Chesapeake & Potomac Tel. Co., e
ashington, D. C, ....... . " 469 640

WCAR—Alamo Co., San Ang I
WCAT—South Dakota Sehea o nor, . 360 830
B S D.

. n o entown, Pa.

WCBC—Uniyv, of Mich., Anp Arbo:,, Micl:. gg lggg
D G. Voliva, Zion, m. ..., 345 870
— aul J. Miller, Pittsburgh.... | 236 1270

e, —

R e T . Sk
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Call Owner  Location M

WCBG—H. S. Williams, Pacagoula, Miss. 236
WCBI—Nicoll, Duancan & Rush, Bemu. 15

Tenn.
wWCBJ—-]. C. Manl Jennings, La
Wenk—t. & Hall, &t Petersburgn, Fia. 266
WCBL—N. Radio Mfg Co., Houlton, Me. 280
WCBM—Charles Swarz, Baltimore, Md. 229
WCBN—]. Boland, Ft. Ben, Harrison, 1nd. 266
WCBO—Radio Shop. Inc., Memphis, Tenn. 250
WCBQ—Ist Baptut Ch., "Nash hville, Tenn. 236
WCBR—Univ. of M ln, Oxford, Miss.... 242
WCBT—Clark Univ,, Worcester. Mass 238
WCBU—Arnold ere. Co., Arnold, Pa. 254
WCBV—Tullah’a R. C., Tullahowa, Tenn. 252
WCBW—G. P. Rankm, Jr., Macon, Ga.226
WCBY—Forbes Elec. Shop, Buck Hill
1EVTER 8 5 W 6000060000, 08 JDoooBE
WCBZ—Copotelh Bros., Chgo. Hits,
WCK—Stix-Baer & Co. & Fuller Co,
St. Louis, Mo. ........cveevees 360
WCX—Detroit Free Press, Detroit ...... 517
WDAE—Tampa D'ly Times Tampa, Fla. 360
WDAF—Kan. City Star, Kan. City, Mo.411
WDAG—]. L. Martin, Amarillo, Texas
WDAH—Truut Meth., Church (So.)
aso, Texas ....o.ceoeeeee
WDAJ—A & W P RR Co., Col. Park, Ga.360
WDAP—Board of Trade, Chxcago ........ 360
WDAR—Lit Bros., Philadelphia ........395
WDAS—S. A. Waite, Worcester, Mass.... 360
WDAU—Slocum & Kilburn, New
Bedford, Mass. ........cce00ens 360
WDAY-—-Fargo Radio Co., Fargo, N. D... 244
B—A. H. White Co., Taunton, Mas: 29
WDBC—Kerk Johnson & Co., Lancaster,
WDBD—H. Buns, Martinsb’g, W. Va, 268
WDBF—R. G. Philips, Youngstown, O. 246
WDBH—-C T. Sherer Co., Worcester,

Fla.
WDBJthchardson Wayland Elec.
Roanoke, Va, ............
WDBL—Wnsc Dept of Markets, Stevens
isC . . v e

WDBO—Rollms College, Winter Park, B

WDBR—Tremont Temple, Boston, Mass. 256
WDBS—S. Olllll K. Radio Corp., Dayton,
VOB, B, kb oo o 000000 0 padd
WDBT—Taylors Book Store, Hatties-
ISS .........

WDBX-Otto Bauer. New York City ... 233
WDBZ—B(K Scouts Ama., Kingston,
WOBI—E. B, Peddlcord New Orleans 242
WDM-—Ch. of Covenant, ‘Wash® ton, D, C. 234
WDZ—]. L. Bush, Tuscola, Ill. .......... 248
WF_AA—Fallam & Lathrop. Flmt Mu:h 280
WEAF—W. E. Co. (A. T. T.), N. C. 492
WEAH—Wichita B. of T chima Kan 244
WEAI—Cornell Unfv., Ithaca, N. Y.,
WEAJ—Univ, of S, Verm|ll|on. S.
WEAM-—Borough, North Plainfield, N.
WEAN--Shepard Co., Providence, R. 1273
WEAO—State Univ., Columbus, O. ...... 360
WEAP—Mobile Radio Co., Mobile, Ala. 350
WEAU—Davrdson Bros. Co., Sioux City,
........................... 360
Houston, Texas 360
WEB—Benwood Co. St. Louis, Mo, 360
WEBA—Elle‘ctnc Shop, Highland Park,
........................ 233
WEBC—W. C. Bridges, Superior, Wisc.. 242
WEBD—Elec Equip. & Sve. Co., Andcr-
Ind. ... Ml YSSNA, ... 246
WEBJ- ’l‘hlrd Ave. R, Co N. Y. C 2713
WEBK—Grand Rapids Radlo Co Grand
Rapids, Mich, .................
WEBL—Radio Corp. of "‘Am. (portable)..
WEBO—Radio Co., Hamilton, O, ...
WEV—Hurlburt.Still Elec, Co.,
WEW-_St. Louls Univ.
WFAA—Dallas News & J'r'l, Dallas, Tex. 476
WFAB--C. F. Woese, Syracuse, N. Y.234
WFAM-—Times, St. Cloud, Minn.
WFAN—Hutchinson  Elec.
Hutchinson, Minn, 28,
WFAV—U. of Neb. Dept. of Elec. Eng.,
Lincoln, Neb. .................
WFBH-Concourse Radio Co., N. Y.
WFBW-—Ainsworth-Gates  Radio
Cincinnati  .....................
WFl—Strnwbndge & CLiotnier, Phila’phia 395
GAL—Lnncaster Elec Sup Co., Lan-

caster, Pa,
WGAN—C. E. Lloyd,

2
Houston 263
St. LOU!S, Mo. 261

Pens.lcola Fla, 360
WGAQ—-Glenwood R. C., Shrevepon La. 360
WGAW—E. C, Albright Altoona, Pa, 261

WC-AZ—Trlbune. South Bend, Ind, ....

WGIl—Amer. Radio Res. Corp Medford
}Illlslde. Mass, . oo, 485
WGR--Fed. T. & T. Co., Buffalo, N, Y. 360
WGY—Gen. Elec, Co.. Schenecta'ly N. Y. 380
WHA-Univ. of Wis, ., Madison, Wis, 360

WHAA~-Stnte Umv of Iowa, Jowa Clty,
283

WHAD—Mnrque!te

Wis. .....
WHAG—Univ. Cincinnati,
WHAH- -Hafer Sup Co. Joplin,
WHAK- Rt\)hl;en;/ Hdw. Co. Clarksburg,
3

Univ . Milwaukee,

261
1330
50 1

Mo. 283 1

1100

1150

1140

Call Owner Location M K
WHAM—Univ. of Rochester, Rochester,

b D4y prnalpePoooeoga. . 000080090 060
WHAP—Otta & Kuhn ecatur, Ill. 360 830
WHAR—Par. R. & E. Co.,, Atlantic City 231 1300
WHAS—Courier-Journal Tlmes, Louis-

ville, Ky. .. 750
WHAV—Wilmington

Wilmington, Del, .. 360
WHAZ—Rensselaer Pol. Ist,, Troy, N. Y. 380 760
WHB—Sweeney Sch. Co. Kan ty, Mo. 411 730
WHK—Radio Box Co., Cleveland, Ohio 283 1060

WHN—Loew’s State Theatre, N, Y. C.360 830
WHO—Bankers Life Co., Des Momes,'Ia. 526 570
WHT—Mich. L. & C. Co., Rogers, Mich. 300
WIAB—Joslyn Auto Co., Rockford, Ill. 252
WIAC—Gal’ston Tribune, Galveston. Tex. 360 830
WIAD—H. R. Miller, Philadelphia, Pa, 254
WIAK—Jour’l-Stock’n Co., Omaha, Neb. 278 1080
WIAO—-School of Eng, of Milwaukee,
Milwaukee, Wis, ..covevvnures
WIAQ—Chronicle Pub, Co., Marion, Ind. 226
WI1AS—Home Elec. Co., Bur ington, Ia. 360 830
WIAU—Am. T. & S. Bank, Le Mars, Ia. 360 830
WlAY—Woodward & Lathrop, Wash-

port, Pa. 360
WIP—Gimbel Bros., Philadelphia, Pa.509 5%
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.
WJAM—D. M, Perkam, Greentown. Ind. 254
WJAN—Peoria Star, Peoria, Il ........
WJIAQ—Capper Pub., Cedar Rapids, Ia. 268
WJIAR—OQutlet Co. Provldence. R. L....360 80
WJAS—Pittsburgh Radio Sup. House,

Pittsburgh, Pa. .............. 250
WJIAX—Union Trust Co., Cleveland, O 39 760
WJIAZ—Chicago Rad. Lab., Chlcago .48 670
WJID—Dennison Univ. Granville, O. ... 229
WJY—Radio Corp. of Am, N. Y. C. 405 740
WJZ—Radio Corp. of Am., N. Y. C.455 -660

WKAA—H, F. Paar, Cedar Raplds. Ja. 360 830
WKAD—Chas. Looff, E. Providence, R, L 240
WKAF—U. S. Radio Sup. Co, Wichita

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

Porto Rico
WKAR—Mich, Agr. Col.
Mich.

WEKAV—Laconia C., H. 254
WKY—-WKY Radro Shop. Oklahoma Clty.

Okla.
WLAG—Cuttmg & Walsh, Radio Corp.,
Minneapolis, Minn. ............
WLAH-S, Woodworth, Syracuse, N. Y. 234
WLAL—Naylorr Elec. Co, Tulsa Okla. 360 830
—W, Jordan, Louisville, Ky. 360 830
WLAQ—A. E. Schllhnz. Kalamazoo, Mich.
WLAV—Elec. Shop, Pensacola, Fla 254
WLAW-—Police Dept,, N. Y. C,, C. 360 830
WLAX—Putnam E. GreenCastle, Ind. 231
WLB—Univ. of Minn, aneapolh, Minn, 360 830
WLS—Sears Rocbuck Co., Chicago, Ill. 345 870
WLW—Crosley Mifg. Co., Cincinnati, Q.309 970
WMAC—C. B. Meredith Cazenovia, N, Y, 261
WMAF—Round Hills Radio Corp., Dart-
mouth, Mass,
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, O. 286
WMAP—Uullty Bat. Easton, Pa..... 246
WMAQ—Chicago Dally News, Chicago.. 448 670
WMAV.—Ala. Poly. Inst.,, Auburn, Ala. 250 1200
WMAY—Kingshighway Pres Church
St. Louis, Mo. ................
WMAZ_Mercer Univ.,, Macon, Ga.
WMC—Com. Appeal, Memphls, Tenn. 500
WMU—Doubleday Hill Blec, Co., Wa.sh-
ington, D. C. s...pl c0ueiisn
WNAC-—Shepard Stores. Boston, Mass. 278
WNAD-—-Univ. of Okla. Norman, Okla. 360 830
WNAL—R. J. Rockwell Omaha, Neb... 242
WNAV—_Peo. T & T Co., Knoxville, Tenn, 236
WNAP—Wittenberg Col Springfield, O. 230
WNAR—C. C. Rhodes, Butler. Mo. .... 21
WNAT—Lenning Bros. Co. Philadelphia 360 830
WNAW—Pen. R. C., Ft. Monroe, Va.360 830
WNAX—DaSkouI\)al}(adro Ap. Co., Yankton,

...................... 244 1280
WOAB—Val. Radio, Grand Forks, N. D. 280 1070
WOAC—Maus Radio Co., Lima, Ohio266 1130
WOAD—Friday Bat. & Elec. Corp.,
Sigourney, Iowa............... 360 830
WOAE—Midland  Col., Fremont, Neb, 360 830
WOAF—Tyler Com Col Tyler Tex. 360 830
WOAG—Apollo Theatre, Belvndere 11l 224 1340
WOAI—Evening News & Express, San
Antonio, Tex, ................ 385 780
WOAN-—Vaughn Cons. of Music, Law-

renceburg, Tenn. 360
WOAO—Lyradion Co., Mishawaka, Ind.. 360 830
WOAT—-B. M. Hamp, Wllmmgton Del. 360 830
WOAV—Penn. Nat. Guard, Ene, Pa, 242
WOAW—W'dmen of World, Omaha Neb. 526 570

WOAX-—-F. J. Wolff, Trenton N. J.240 125
WOC——Palr{ler Sch. of Chiro., Davenpor{,
WOI Towa State Col, Ames, Towa 1. 00 5oy

WOO—John Wanamaker, Philadel hia
WOQ—West. Radio Co., Kansas Cuty.llv{o..’i% ggg
WOR—Bamberger & Co, Newark,” N, J. 405 740
WOS—Mo. State Market Bureau, Jeffer.

son City, Mo.
WPAB—Penn, State Col.,
WPAC—Donaldson

WPAH- —Wis

State Col. Pa. 283
Radlo, Okmulgee,

D of M., \Vaupaca, Wis. 360 830

Call Owner
WPAJ—Doolittle

Location
Radio  Corp.

WPAM—Auerb’h & Guettel, Topeka, Kan 360 830
WPAP—T. D. Philips, Wlnchelter, Ky. 360 830
WPAQ—Gen. Sales & Eng. Co., Frost-

WPAR—Ward Bat. Co., it, Kan.
WPAU—Concordia Col., Moorhead, Minn. 360 620
WPAZ—Dr. J. R. Koch, Charleston, W. V. 273 1100
WQAA—H. A, Beale. Parkesburg, Pa. 360 830
WQAC—E. B. Gish Amarillo, Texas360 830
WQAE—Moore Radio, Springfield, Vt..... 275
WQAF—Sandusky Register, Sandusky, O 240
WQAL—Coles Co. Tel & Tel. Co.,
Mattoon Tl ...ooooiiiiiiiion 258
WQAM—Elec. Equip, Co., Miami,
WQAN—Scranton Times, Scranton, Pa. 280
WQAQO-—-Calvary Baptist Chr., N. Y. C. 360 830
WQAQ—W, Tex, Rad. Co., Abilene, Tex, 285
WQAS—Prince- Walter Co., Lowell, Mass 266
WQAX—Rad. Equip. Co. Peoria, IIL 360 830
WQJ—Calumet-Rainbo Co, Chicago .... 48 670
WRAB—Bd. of P. Ed., Savannah, Ga. 360
WRAF—Radio Club, Inc.,, Laporte, Ind. 224
RAL—Nor S. P. Co., St. Croix Falls,

WRAO—Radlo Ser Co., St. Louis, Mo. 360 830
—J. C. Thomas, David City, Neb. 226
WRAV—Antioch Col, Yellow Sprgs, O