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The result of 28 years’ experience

is built into this

New Kellogg Reproducer

Through an exclusive newly applied
principle of diaphragm control —
clearer, more musical tone can be had
from your radio receiving set.

HE science of sound transmission cannot

be learned in a short time. It is a subject
which requires years of scientific research and
practical experiment.

For more than 28 years, long before the
advent of radio, we have been manufacturing
telephone receivers and transmitters, We are
pioneers in this field.

Our engineers are experts in sound trans-
mission. Their business is and has been, that
of clarifying transmitted sound.

Now they have perfected a new instrument
known as the Kellogg Symphony Reproducer.

Its wonderful tone is due to our latest dis-
covery, Magnetic Diaphragm Control.

No QOutside Noises

Practically the entire auditory range can be
reproduced without loss of a single note, en-
abling the listener to hear with equal pleasure
a soprano’s high “C” or the organist, who
plays the bottom of the scale.

The horn of this new reproducer is made of
a neutral or “dead” material which does not
vibrate and spoil the clear notes of reproducer.
In shape it is so designed to make all notes
round and full, working in harmony with the

unit,
Hear It Today

Your local dealer will gladly demonstrate
the Kellogg Symphony Reproducer in your
home—today. Note the remarkable difference
it will make.
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KELLOGG SWITCHBOARD & SUPPLY CO. CHICAGO, ILL.

Kellogg Symphony Reproducer

With every Kellogg radio part, Use—Is The Test
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THE BABY “SUPER”

Heterodyne Principle Used in 4-tube, Sensitive
Circuit Devised by J. E. Anderson and
Guaranteed to be “The Goods”

L, CrysZal

W e |
/“ AN \NN—4

Special Trans for-
mers -

HOW THE TUBES FUNCTION—The first tube, extreme left, is a regeneratl
L e, reflexed. The second tube is the oscillator, the third la
detectar s a crystal, its electrical position in th

By J. E. Anderson

Consulting Engineer

ANY radio fans are the proud pos-

sessors of aristocratic-looking Super-
Heterodynes having from seven to twelve
tubes, and these gentlemen derive a great
deal of pleasure from their sets by boast-
ing about them to their friends and ac-
quaintances. But this is about the only
thing pleasing they get out of them de-
spite their imposing appearance, because
in too many cases the receivers do not do
so well as many plebeian sets using 00
more than two or three tubes. The trouble
is that the many tubes get in each other’s
way, so to speak, each contributing very
little, if anything at all, to the amplifica-
tion of the signals. Just as few men in a
tug-of-war, properly spaced along the
rope, can sometimes put up a better fight
than several times the number of men all
bunched up and stepping on each other’s
toes, just so may a few tubes properly co-
ordinated be made to deliver louder sig-
nals of better quality than many times
the number of tubes in a poorly designed
set.

Some time ago the writer received from
Herman Bernard the suggestion of a de-
sign for a semsitive and selective Super-
Heterodyne for portable use which em-
ployed no more than four tubes. No
other conditions were imposed. Four

e sole inter medi

admirably adapted to portable use. (Fig. 1.)

sockets were fastened to a baseboard, and
around these as a nucleus almost an in-
finite number oi different hookups was
tried. Nearly as many were rejected for
various reasons. A few, however, gave
surprising results. The one finally selected
is shown in Fig. 1 and description ap-
pears below.

Reflex Design Employed

The first tube (at left, Fig. 1) is used
both as a regenerative radio-frequency
amplifier and as an audio-frequency am-
plifier reflexed). The second tube is the
oscillator, the third is an intermediate-fre-
quency amplifier, and the fourth tube is
the final detector. A crystal detector is
used as a modulator for changing the fre-
quency. The last two tubes are both
made regenerative in the intermediate fre-
quency level.

Loop operation was tried with good re-
sults, but somewhat better results were ob-
tained when a loosely coupled antenna ar-
rangement was used. Hence the circuit
is shown as connected for use with an
antenna. The aerial was one of small
dimensions and may be carried easily with
the set and installed in a few minutes.

The input transformer L1L2 is wound
on bakelite tubing 3” in diameter with
No. 22 double silk covered wire. The pri-
mary contains 10 turns and the second-
ary 43. There is a separation of about
24” between the two windings, and there-
fore the antenna is coupled fairly loosely

Y
being between the first and second tubes. This ia

ve broadcast-band radio-frequency amplifier and an audio stage as well,
lifier and ths

fourth is the final detector. The first
Anderson’s

Baby-Super-Hetsrodyne,
to the secondary coil. The tickler coil T
is wound on 2” bakelite tubing with 40
turns of No. 36 double cotton covered
wire, and it is mounted near the grid
end of the secondary.

Double Condenser Used

The transformer L3L4 is wound on a
wooden spool 1” in diameter and 1”7 long.
The primary consists of 20 turns and is
wound next to the core. Over the pri-
mary are two layers of heavy wrapping
paper, and over this the sccondary is
wound, consisting of 93 turns. Since the
wire which was used winds apnroximately
73 turns to the inch, a second layer of wire
is required. The two layers of the second-
ary are separated by wrapping paper in
the same manner as the two windings are
separated.

The two tuning units L1L2 and L3L4
are tuned with a double tuning con-
denser, that is, two identical condensers
having their rotors mounted on a com-
mon shaft. The National was used in the
laboratory model. This makes it necessary
to adjust the secondary of the second
transformer to match that of the first
by adding or removing turns from L4
until the signals come in the strongest.
The adjustment is not very critical since
the second tuning coil is not very se-
lective. It was purposely wound with fine
wire to avoid too high selectivity, as this
is ‘neither necessary nor desirable. The
two sections of the condenser, of course,
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THE PANEL LAYOUT of the Baby “Super.”” (Fig. 2.)

are (2 and C4, each having a maximum
capacity of .0005 microfarads.

L6 i- the oscillating coil, which contains
43 turns ot No. 24 double silk covered
wire wound on bakelite tubing 3" in dia-
meter. The plate coil, L5, of the oscillator
is wound on the same form with the
same size wire, 35 turns being used. L6
is tuned with a .0005 microfarad conden-
ser, C6, which is provided with vernier dial
for fine adjustment of the frequency. The
pick-up coil L7 is wound on tubing 115"
in diameter with 50 turns of No. 36 dou-
ble cotton covered wire, and it is mounted
in such a manner that the coupling be-
tween it and L6 may be varied accord-
ing to requirements.

The crystal employed as modulator in
this circuit is the new type of fixed car-
borundum crystal detector. This is very
sensitive and retains adjustment for long
periods, or indefinitely, if handled with
reasonable care. Of course other crystal
detectors may be used if desired, but .they
should be sensitive and not too critical
of adjustment.

The two special intermediate-frequency
transformers shown in the diagram are
home-made and will be described below.
Any two intermediate-frequency trans-
formers using air cores may be used pro-
vided these are made exactly alike.

Making the Inter-Frequency Coils

The two transformers employed by me
were wound on spools 17 long and 2" in
diameter. The winding space is %4xl”.
The primary winding consists of 180
turns of No. 36 double cotton covered
wire, and this is wound next to the core.
On top of the primary are two layers
of wrapping paper, and over this the sec-
ondary is wound. This consists of 760
turns of the same size of wire as the pri-
mary. No condensers are used across
either winding. The estimated frequency
of these transformers when working be-
tween two standard tubes is 60,000 cycles
per second. This value was calculated
from the separation between the two
points on the oscillator dial at which a
given signal comes in, together with the
known capacity in the circuit. In winding
these transformers care should be exer-
cised to see that they are as nearly equal
as possible. They should be connected
as shown by the numerals if best results
are to be expected. No. 1 is the inside,
or first, terminal of the primary, No. 2
the second terminal of the primary. No.
3 is the inside, or first, terminal of the sec-
ondary, and No. 4 is the outside ter-
minal. This method of connection makes
it possible to obtain regeneration by the
method employed. This assumes that the
two windings of a transformer are put
on in the same direction. )

Regeneration in the intermediate fre-

quency amglifier is obtained by means of
the feedback through condenser C7 and
resistance R2. The resistance may be
omitted, but results appear to be some-
what better when it is used. If both are
used either the condenser or the resistance
may be variable. The variable condenser
should have a maximum capacity of about
100 microfarads (.0001 mid.) and the re-
sistance should be from 25,000 to 100,000
ohms. If the resistance is variable, it
should have a range of from about 10,-
000 to 100,000 ohms or higher. The ron-
denser may then have any value from 100
microfarads upward.

It may be well to state the effect of re-
generation on the signals. A certain sta-
tion was tuned in and the volume ad-
justed so that the signal was barely audi-
ble when there was no regeneration, that
is, when the feedback circuit was open.
It was then closed and the resistance was
varied until the intermediate {frequency
amplifier operated just below the oscil-
lating point, enough below so that the
signal was perfectly clear. When the re-
sistance was 100,000 chms and the con-
denser 500 micro-microfarads (.0005 mfd.),
the signal was loud enough to operate a
loud speaker with good audibility. The
plate voltage was 45 and the filament cur-
rent was normal. Hence regencration
at this point is worth more than the
addition of a stage of audio-frequency
amplification.

Use Good AF Transformer

The final detector of the receiver oper-
ates on the grid-leak, grid-condenser
principle. The leak used was variable over
a wide range, but owing to the strong sig-
nals impressed on the tube, a fairly low
value gave most satisfactory results. A
fixed resistance of about two megohms
should be about right. The condenser C8
was a standard grid condenser of .00025
microfarad capacity.

The by-pass condenser C5 (extreme
right, Fig. 1) indicates more the capacity
of the primary of the audio-frequency
transfornier than the actual condenser. If
one is used it should not be larger than
0005 microfarad, or it will not be pos-
sible to obtain satisfactory regeneration
in the intermediate-frequency amplifier.
The reason for this is obvious. Condenser
C3 is a by-pass for the high frequency
current across the telephone, and it should
have a value of .00l microfarad. A by-
pass condenser, Cl, across the secondary
of the audio-frequency transformer was
found to be necessary, as the circuit would
not work satisfactorily without it. The
best value was .0005 microfarads.

Is it needless to say that the audio-
frequency transformer AFT should be one
capable of the best quality?

The audio-frequency output is obtained

LIST OF PARTS

One 3-circuit tuning coil (43 turn
seondary on 3” tubing), L1L2Lt.

One inter-tube transformer as de-
scribed, L31.4.

One oscillating coil as
L5L6L7.

Cne National DX double condenser,
each section .0005 mfd., C4C6.
One National double condenser, each

half .0005 mfd., C4C6.

Two intermediate-frequency trans-
formers as described, 1T1, IT2, or
two Remler input transformers.

Four Amperites, or fixed resistances,
of suitable value, depending on
type of tubes used, R1, 2, 3, 4.

One grid leak, two megohms.

One grid condenser, .0002 mfd., C8.

OI'E:Pl by-pass condenser, .0005 mfd.,

described,

Oxée by-pass condenser, .001 mfd.,

3.

One by-pass condenser, about .0005
mfd., C9.

One midget condenser, C7.

One resistance, 100,000 ohms, Daven.
One carborundum crystal detector,
made by the Carborundum Co.

Four sockets and tubes.

One 6 to 10-ochm rheostat.

One Federal No. 65 audio frequency
transformer if UVI199 tubes are
used of a General Radio Type 285
if storage battery tubes are used.

One panel 7x18” and a baseboard
about 9x17”.

Binding post strip.

One single-circuit jack.

One 4”7 dial (other dial that comes
with double condenser).

One small knob for tickler control.

in jack J in the output circuit of the first
tube. No other listening point is provided
because if a jack is put into the output
of the detector a different adjustment of
the feedback circuit would be required
when the phones are plugged into this
jack, and it is not desirable to bring out a
control for C7 or R2 on the panel.

The resistances A in the filament cir-
cuits are used for the purpose of protect-
ing the tubes and to obtain a negative
b1a§ on the grids. They may well be Am-
perites appropriate to the tubes used, or
they may be fixed resistance of such value
1]}:11 the voltage drop in them will be
about one. They may be made out of re-
sistance wire or purchased under the
name of filament ballast resistances.

A single filament rheostat is used for
all the tubes in the circuit, and this is used
also for a filament switch, If Amperites
are psed this rhcostat is not necessary
and it may then be replaced with a regu-
lar switch. If used it should be not greater
thaxl10610hmis fg(r) quarter-ampere tubes,
or ohms for milliamper
199, C 299 etc.). it

This receiver was first assembled with
UV. 201A tubes, and the results were very
satisfactory. It was also used with the
corresponding True Blue tubes with good
results. Later small sockets were sub-
stituted so that dry cell tubes could be
used, and the necessary changes in the
filament circuit were made. The results
with C299 tubes were very good, though
the volume was not quite so great. How-
ever, it was sufficient for the operation
of a loqd speaker with moderate audibility,
an.d this fact makes the set suitable for
suitcase assembly for portable use. The
outstanding advantages of this 4-tube
Super-Heterodyne over other types of
4-tube circuits are high selectivity and
clearness of signals.
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A 1-Di1al Portable

Recelver

paele, . P

THE 1-dial portable set in a carrying case. The lone dial is shown under the handle. The other knobs are for the potentiometer and the rheostat.

By Capt. P. V. O'Rourke

N a suitcase 15Vzx

19%2x535" it s
possible to construct
a loop receiver that
is a dependable per-
former on what may
be termed radio loca-
tion work. When
one wanders about
the wooded clusters
of the globe or the
more exciting atmos-
phere of the sea-
shore one is likely to
encounter sonie spots
where no set will
give any satisfactory
service. Hence it is well to have a set
that will stand considerable opposition
from nature, although one must not ex-
pect too much. Even man, in his quar-
rels with nature, seldom comes out other
than second.

The circuit is one tried and true, not
selective enough for the exacting demands
in somie large centers of broadcasting, but
on the whole one of general usefulness.

A loop is used, which may be turned for
directional effect. The broadside of the
loop must point at right angles to the
station one desires to receive. This in-
verse manner of giving digections for loop
pointing seems required, as the tendency
of novices is to point the broad side to-
ward the station.

CAPT. PETER V.
O’ROURKE

Loop Idiosyncrasies

It may happen that the loop will not
work the receiver to best advantage when
pointed exactly toward the station. This
is due to some deflection of the incom-
ing wave by conductors intervening, or
to the presence of an actual aerial sys-
tem, the loop receiving energy from the
outdoor or other aerial, rather than di-
rectly from the station.

The tuning condenser is .0005 mfd.,, or
23 plates, usually, the loop being of the
type designed for tuning with such ca-
pacity instrument. Usually the loop is
wound in the cover of a portable case
and is designed for such capacity tuning.
Home constructors may wind about 90
feet of No. 22 double cotton covered wire
in the cover they will use, that constitut-
ing the loop. The advantage of having the
loop in the cover is to be able conveniently
to turn the loop toward the station. The
set shown in the photographs weighs only
14 pounds, complete, hence when oper-
ated in the position shown in Fig. 2, may

Top View of the Set in the Case

FIG. 2, the set in the carrying case, with the contents exposed. The variable condenser is at left

of the dial because only the vernier device is used, there being no direct actuation of the main

shaft. The standard system would do just as well, however. The midget B batterles are shown
in the rear. Wound under the lining of the cover {s the loop.

stood on one side and the cover moved

be turned as a unit, the cover being left
to and fro. This would add to the direc-

as shown. Otherwise the case could be
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Easy

FIG 3, the sub-panel layout. The top of the carrying
dered as the sub-panel.

n

case (Fig 2) may be regarded as the
The set is extremely easy to build and is

panel, with the gang socket
very good for general outd Ith T

use, not

lec bl

e enough for use very close to broadcasting

stations,

tional effect, since a greater amount of
the winding would confront the incoming
wave.

Simple ‘to Operate

Six tubes are used and the sockets may
be of the special type for the .06 am-
pere tubes or standard sockets with adapt-
ers for the R. C. A. and Cunningham
tubes of this consumption. The DeForest
.06 ampere tubes fit standard sockets. For
the small tubes two 1Y5-volt dry cells,
series-connected, may be used, connected
directly to the five amplifier sockets for
filament terminals, without any rheostat,
the switch (between A plus and B minus)
being used to turn on all tubes or turn
all of them off. The detector tube has its
own rheostat, set once and left thus.
Otherwise, and for somewhat louder sig-
nals, use 4% volts, cither three No. 6 cells
in series, or three of the 4%-volt C bat-

tery type in parallel. The tubular object
shown at left in Fig. 4 may be a ballast
resistance, about 6 ohms, or part of an
old 6-ohm rheostat winding, used as a
fixed resistance, or a plain 6-ohm rheo-
stat, mounted inside the set and kept at
one position all the time. Hence the
panel shows the dial for the lone tuning
condenser and the knobs for the 30-ohm
detector tube rheostat, the potentiometer
and the switch. How these are arranged
is shown in Fig. 1. The condenser dial
is to right of the condenser itself, be-
cause it is a vernier knob, there being no
direct actuation of the madin gear.

Four 22%-volt midget type B batteries
are used, series-connected, giving 90 volts
for ‘the two AF plates. A C battery
biases the grids of the two audio tubes.

What the Circuit Is

The circuit comprises one stage of tuned
5Meg.

to Tune This Loop Set

{ I =3 = T

FIG. 5, the set being tested in Central Park, New
York City, where it is known several dead spots
exist. When ‘the set was tried out at points
where even Super-Heterodynes could get no
signals from WEAF, neither could this portable
produce results. But anywhers that the Supers
Heterodyne picked up signals of local stations in
the park, the portable did likewise. It has a Sum-
mer range, under good conditions, of about 250
miles, while in Winter it can perform same excel-
lent DX work. The charming girl demonstrating
the receiver s Miss Florence Karp, of 126 River-
side Drive, New York City. The set, of course,
works a speaker. (All photos by Foto Topics.)

impedance RF, two stages of fixed trans-
former-coupled RF, tube detector and
two stages of transformer-coupled audio.
No reflexing is used. Some method of
biasing or other form of stabilization is
neccessary, otherwise the RF and detector
tubes would be uncontrollable in oscilla-
tion. The potentiometer method is used,
the 400-ohm instrument being connected
across the A battery terminals (which will
not produce a short-circuit, de¢ to the
extremely high resistance of the poten-
tiometer winding). The movable arm of
the potentiometer is connected to the grid
return of the first tube (one end or ter-
minal of the loop winding and the rotor
side of the variable condenser are in the
(Concluded on page 28)

RF 2 RF 3 (") 00025 AF1
P G P G P
I
7 g
L= )
B F B F | ohm B == B
b1 d 4
i
C 45V.
Pot.400 Ohm. . . .
= = gl Il I ! - 1!
L R B L
me & 42V B 225V, 6 V. 90 V.

FIG. 4, the circuit diagram of the 1-dlal portable set. A fixed resistance of 6 ohms may be used where the tubular

object is shown above the

potentiometer. This affects all tubes except the detector tube, which bas a rheostat for its own exclusive use.
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Transformer Construction for
the Meissner Transmitter

012 3 4 5 6

Mabive
FIG. 1, the electrical diagram of the power trans-
former. At right, on top, Is the primary and at
left is the filament secon . On the bottom
is high voltage secondary. e dotted line rep-
resents a magnetic leakage gap (1/32"’) to prevent
suregs of current. This is u. y found in the
commercial transformers. When making one at
home, make the gap to the left in between the

windings (1/64” in width).

(The first instalment of this series on How
to Become an Amateur and Build ¢ Trons-
mitter was published in the June 27 issue,
FPart 11 was published July 4 and Part IV,
the conclusion, will be published next week.)

PART 111,
By Lewis Winner

N the instalment published last week

only paraphernalia required for 5, 50
and 250-watt transmitters was discussed,
although the data on the 250-watt was
not completed. This was because those
who build such a powerful transmitter
would surely purchase (rather than make)
all the transformers, on account of their
unusually large size. As to the chemical
rectifier for this tube, the man who can
build such a high-powered station will
have enough knowledge not to require
these data, viz., increase in the number of
jars, until the voltage produced by trans-
formers is being rectified smoothly. The
choke coil (50 Henry) has 10,000 turns
using No. 22 enameled wire, with a. core
having dimensions (dxc in diagram)
5x3”.

Some may ask: “Why only 5 watts or
50 watts or 250 watts?” Suppose we are
using pure CW and we get an output of
10 watts, 100 watts and 500 watts, be-
cause the tubes are connected in parallel
and used both as oscillators or generators
of current. Sometimes tubes in parallel
don’t work well on account the tubes hav-
ing different electrical properties, but the
vacuum tubes of the present day are
pretty uniform, All leads in the internal
wiring of the set should be very short.
All by-pass condensers which are across
the plate circuit should be placed close to
the inductance. In some amateur shacks,
it will be found that these feed wires
run in any haphazard manner through the
room, which decreases the efficiency of
the set. If high-frequency oscillations take
place between the tubes, which happens
often, and decreases the output of the set.
a choke coil having 25 turns of No. 26
enameled wire and wound on a 14" dia-
meter, placed in seriés with the grids of
the tubes and close to them, will prevent
these inter-tube oscillations.

Small Differences

However, there is very little difference
in the making of the transformers when
doubling up on the output (actual output
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FIG. 2, how the tront of the panel of tranamitter should nfpcm when completed. Note microphane
ow.

switch directly underneath e microphone.

Weston or

metcrs may be used here. The

microphone is held in place by a pair of old tclephone arms. Two brackets, which aro bent In a
semi-clrcular fashion, may be employed.

is mever really double). The rectifier unit
can be taken care of, as was stated be-
fore. The step-up transformer has enough
winding to deliver any voltage required
and in the filter the only necessity is a
larger capacity (about 0.1 mfd.) when em-
ploying C. W. The output of the set
is governed by onme tube, even though a
little energy is given out by the modulat-
ing tube. The real power of this tube is
eaten up by the heavy winding of the
modulation transformer, and one has just
enough trouble getting the tube to modu-
late, without asking it to do a little
generating on its own account.

After you have completed your chemi-
cal rectifier and the filter, the AC step-up
transformer, is the next thing to be con-
sidered. This is a very difficult article
to make, but there is much knowledge
gained when making it. Fig: 1 shows how
the step-up transformer looks when. dia-
grammatically arranged. For two S-watt
tubes the power rating is 200 watts and
we use the ordinary house supply of cur-
rent, 110 volts. Looking at the diagram,
primary is at upper left and secondary is
at right. The secondary is distinguished
from the primaty, in the diagram, by
the numbers on the secondary windings.
There are 330 turns on the primary, using
No. 14 copper wire, insulated. About five
pounds of wire will be necessary to wind
the primary. The common S5-watt tube
takes about 7 volts on the filament, but it
is a good policy to have the source of
power higher than the actual filament
consumption of the tube. The filaments
in these tubes are built very sturdily and
the filament line is usually fused. The cur-
rent supplied to the filament winding is
47 amperes, or 2.35 amperes for each of
the two tubes. There are 12 turns in the
secondary, using three No. 14 wires for
each. Wind the three simultaneously,
side by side, a total of 36 turns. For
the primary windings tap it at every 50
turns, so that the current of the filament
can be regulated without the cumbersome
and expensive rheostat. These leads can
be brought out to a switch, which is
capable of carrying this load of current,
and the voltage thereby can be regulated.
The filament winding its wound right next
to the primary winding, insulated by a
heavy piece of hemp rope. This is not
absolutely necessary, but is advisable. As
you will note in the diagram published
in the first of this series of articles, the
filament winding is tapped at the center
(6th turn).

The toughest job now presents itself,
this being the winding of the secondary

of the transformer. No. 28 enameled wire
is used for winding the secondary. In the
diagram, from zero tap to tap three, 700
volts will be obtained, from zero tap to
tap two, 500 volts will be obtained and
from zero tap to tap one, 400 volts will be
obtained. The secondary is not wound on
the same leg as was the primary and the
filament secondary. Care should be taken
that the windings are far from the low
tension windings, by employing good in-
sulation and clearance. There are

turns before the first tap is made, 895
turns on the second tap, and the center
tap has 2,090 turns. The other side of
the transformer, ‘that is, the other part
of the secondary, is wound for the purpose
of switching from the chemical type of
rectifier to the vacuum tube rectifier or
vice versa. 1 would not advise to con-
tinue winding any more turns of wire as it
runs into thousands of turns, and offers
little help when completed. Therefore
terminate at tap three, and disregard the
other three taps, labeled 4, 5, 6. The hori-
zontal core dimension is 214" and the ver-
tical dimension is 4”. The cross section of
the core is 1%4” squared, or 3%4”. For
those who wish to use two 50-watt tubes,
the following information is given as how
to build the step-up transformer: The
input primary voltage is the same as for
the 5-watt tubes, that is, the 110 volt,
60 cycle lighting main. No. 12 wire is used
to wind the primary of the transformer.

Data on Taps

There are 220 turns. The voltage
of the 50-watt tube is 10, which is the
same as that of the secondary voltage
of the filament winding. There are 13
amperes delivered by the secondary fila-
ment winding. There are 23 turns wound
for this secondary and three windings of
No. 12 wire connected in parallel are used
as the conductor. From zero to tap one
there are 400 turns, using No. 28 wire,
for winding the secondary, which is wound
on the opposite leg, in the same manner
as was wound the above transformer for
two-5-watters. There will be 1200 volts
obtained from this winding. -From zero
tap to tap two there are 1,000 turns, which
gives an output of 1,600 volts, and from
zero tap to tap three there are 3,450 turns,
which give a voltage of 1,720. Ignore
the other taps as is illustrated in the dia-
gram. There will be a total of 3,450 turns
on the secondary. The usual plate voltage
of a S0-watt tube is 1,000. The horizontal
core dimension is 3”7 and the vertical di-
mension is 4”. The cross-section of the
core is 134" squared or 3 1/16”. See the
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Windings Discussed for Sets

Using
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FIG. 3, as the back of the panel and baseboard look. The coupling coils are not shown here as
they are inside the large coil. Note, in the power transformer, at the lower left, we have the

filament winding and in the lower right, we have ary
i Next to this, we have the filter circuit choke coil. The chemical jars,
switches, modulation transformer is placed in a separate cabiret,

The large round circles are the backs of the

a radio-frequency choke.

baseboard layout for a picture of the
power transformer.

As long as we are on the subject of
transformers we might as well construct
the others. Take the modulation trans-
former. There are 230 turns in the pri-
mary and 24,000 turns in the secondary
(for 5-watt tube). For the primary, No.
24 enameled wire is used, and for the sec-
ondary No. 40 enameled wire is used. The
core used is No. 30 silicon-steel. The pic-
ture diagram will be shown next week.
For the 50-watt tube there are 230 turns
in the primary and 70,000 turns in the sec-
ondary. Use the same size wire as was
used in the above transformer for primary
and secondary. No doubt when you read
that there are so many turns in this trans-
former you will give up all hope of wind-
ing such an instrument. If this be the
case an ordinary bell-ringing transformer
can be used for the 5-watter and for the
50-watter the General Electric Co., makes
a dandy modulation transformer, which is
not expensive at all, considering all the
work that is saved.

The next thing of importance to be
discussed is the construction of the oscil-
lation transformer, which in the terms of
the layman is the tuner. The antenna coil
is wound on a special form. Take a piece
of hard rubber 8" in length and make
notches of 3/32” depth and spaced every
14", Make an exact duplicate and lay
aside. Now get a number of feet of No.
14 bare copper wire or ribbon wire. Pass
one turn of the wire through one notch
of the strip, and make this loop 6" in
diameter. The stiffness of the wire will
make it very casy to do so. Now put the
strip on a wooden board 5” wide and 10”
long. Put the strip with the notches to-
ward the baseboard and screw down to
the board. Now pass the other end of
the wire through the other notch of the
other strip. Hold the top strip tight and
pass through the bottom another turn of
wire and then through the top. There are
30 notches and there are 30 turns in this
coil. When you have concluded winding
this coil it will be wound practically on
air. Another method of winding this coil
is this: Get a large-sized fruit jar, 6" in
diameter, lap 6 strips of ordinary tape on
the jar, heavy gummed side up and wind
30 turns spaced !4” away from each
other. Now slap the tape over the wire
for holding, and then carefully slide off

the prim winding. The coil next to it is

immediately adjoining this one.
meters.,

the completed form. If the tape is too
sticky use adhesive tape. Either one of the
two methods just described will make
an ideal inductance for this transmitter.
Now for the coupling coils. Get a smaller
jar, 4" in diameter, use the same idea
that you employed above, but space wind-
ings 18”, and wind 15 turns, this being the
grid coil. Take the same jar, employing
the same principle, and wind 30 turns,
this being for thé plate coil. The wire
used in both cases is No. 22 DCC. Get
three dowel sticks 6” long, and notch them
at both ends, the notches being 14” in
depth. Insert them in the beginning, the
middle and the end of the coil. Take out
the dowel stick at the beginning of the
coil and insert the smaller coil, tie the
smaller coil on the stick with a piece of
soft cord, on the bottom and the top of
the stick. The cord is pulled through the
first turn of the coil. The coils are placed
horizontally or in inductive relation to
the larger coil. The same principle is em-
ployed for the other coil. There should
be a 4" space left between the two
smaller coils. There is no necessity that
these be varied since we are using variable
condensers to tune the coils.

Tie the both ends of the hoth coils to

Most Popular Wattage

the middle stick. The coils should not
touch the top or the bottom of the larger
inductance. As for the taps on the larger
inductance, scrape off the insulation (7%
in length) every two turns for 5 turns
(10 turns in all). With the coil lying
horizontally, the left hand position is the
antenna part (15 turns) and the right-hand
part (15 turns) is the ground part. Skip
ten turns and scrape off insulation as you
did for the antenna, every two turns, etc.
Use Fahenstock small-sized clips for con-
necting purposes from taps on panel to
large inductance. For the smaller coupling
coils leave about ¥%4” of wire for connect-
ing pu.poses at the beginning and end of
coils. There will be two leads from each
coil. The above detail is for a 50-watt
tube and the only difference between the
coils is the grid coil (all the same number
of turns on plate for all powers), for 5-
watt, 20 turns, for 250-watt, 10 turns, for
10 watts, 18 turns, for 100 watts, 13 turns
and for 500 watts 5 turns. The voltages
that the variable condensers should stand
for the various powers of tubes are: 5
watts, 750 volts; 10 watts, 1,000 volts;
50 watts, 1,450 volts; 100 watts, 2,000
volts; 250 watts, 3,650 volts; 500 watts,
4,060 volts. Take your time when making
the coils and you won’t be sorry that
you did so, as you will otherwise hit a
pack of trouble. These coils may be
bought from any radio store carrying
transmitting parts such as Bunnel and
Co., or direct from the manufacturers
themselves, viz., General Electric, Radio
Corporation of America, American Radio
and Research Corp., etc.

The next things of importance to con-
struct are the grid resistors, which are
from 5,000 to 10,000 ohms. These may be
purchased, if so desired. They cost very
little, and save one a lot of trouble, but for
those who are mechanical and like to
build everything that can be built, the
“dope” is given. Get a piece of glass tub-
ing 424" in length (the same type as that
used in thermometers and barometers),
with an inside diameter of 1/32”. Fill this
up with lampblack (tightly packed) and
put a metal cap on each end. See that
cap makes good contact. Lampblack can
be procured by placing a heavy glass
plate over a candle and letting the soot
fall on the plate, care being taken that
the glass doesn’t snap.

[NSULATORS
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FIG. 4, showing how a real good antenna looks, when properly installed. The diagram tells the story.
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WQJ, Chicago, Iil., 448 (CST)—11 AM to 12 M; WW], Detroit, Mich., 3527 EST)—S AM to 8:30;
THE KEY TO THE AlR P o 7!08 1 10, 2’ AN, 090" 10 105 11155 1o 139 P 3 1o d
WRC, Washmglon, , 469 (EST)—4:30 PM to KDKA, Pll!sburgh Pa., 309’ (EST)—IO AM to
5; 6:45 to 12. K}?’IJ(L(}:MA 1: 3I0 loC6 130 68 ;45 éo .
WRNY N Y. k Ct , 258.5 (ESTDS)—11:59 to s_Angeles, Cal., 467 (PST)—5 PM t
KEY z pM 7e§v9 S5 ly ( KX Hastings, Neb., 248.3 (C’I;JT)—IZ :30 PM to
WWJ, Detrolk Mu:h 3527 (EST)—8 AM to 8:30; 9:30 o 12:8u,
Abbreviations: EST, Eastern Standard Time; 9:30 to 10:30; 11:55 to 1: 30 3t04;6t07;8to 10, KFNF Shenandoah, Iowa, 268 (CST)—12:15 PM
CST, Central Standard Time; MST, Mountain KDKA, Plnsburgh Pa., (EST)—6 Al\{ to 7; to 1: 15 3 to 4; 630 0:30.

PST, Pacific Standard Time;
DS, Daylight Saving Time.

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

If you And want a

are in station in Subtract Add
EST CST oo 1 br.
EST MST aa 2 hrs.
EST PST s 3 brs.
CST EST 1 br. .
CST MST 1 hbr.
CST PST w 2 hrs.
MST EST 2 brs. e
MST CST 1 br. o
MST PST 1 hr,
PST EST 3 hrs. .
PST CST 2 hrs,
PST DST 1hbr.

If you are under DST and the station you want
is under that time, too, or if both are under ST,
the above table will hold.

If you are under DST, and the station operates
under ST, add one hour to the table result.

If the station uses DST, and you are under ST,
subtract one hour from the table result.

FRIDAY, JULY 10

WAAM Newark, N. J., 263 (ESTDS)—11 AM

12,

WAHG Richmond Hill, N. Y, 316 (ESTDS)—I12
to 1:05 PM; 8 to 12 PM.

WAMD, Minneapolis, Minn., 243.8 (CST)—I12 to 1
PM; 10 to 12,
WBBM Chicago, Ill., 226 (CST)—8 to 10 PM,

WBBR, New York Cl(y, 2726 (ESTDS)—8 PM
to 10.

WPBOQ, Richmond Hill, N. Y., 236 (ESTDS)—7:30

11:30.
WBZ Springfield, Mass., 333.1 (ESTDS)—6 PM

WCC St. Paul and Minneapolis, Minn., 416.4
(CST)—-930AM!012M 1:30 to 4; 5:30 to 10.
WCAE, Pittsburgh, Pa., 461.3 (ESTDS)—IZ 30 to
230 PM; 4:30 ta_5:30; 6:30 t

WDAPF, ansas City, Kanus, 3656 (CST)—3:30
to 7 PM; 8 to 10; 11:45 to I AM.

WEAF, New York City, 492 (ESTDS)—6 45 AM
to745 11 to 12; 4PMtoS to 12

WEAR, Cleveln.nd. 0., 3% (EST) 11:30 AM to
12:16 PM; 3:30 to 4:10; 8 to 1l.

jo State Umvermty, 2939 (EST)—8

WEEI Boswn, Mass., 476 (ESTDS)—6:45 AM to
7:45; 2 PM to 3:15; 5:30 to 10.
WEMC, Berrien Springs, Mich., 286 (CST)—9 PM

to 11,

WFAA, Dallas, Texas, 475.9 (CST)--10:30 AM to
11:30; 12:30 PM to 1; 2:30 to 6; 6:45 to 7; 8:30
to 9:30.

WFBGI?‘I, New York City, 2726 (ESTDS)—2 PM
to

WGBS, New York City, 316 (ESTDS)—10 AM to
11; 1:30 PM to 4; 6 to 11.

WGCP, New York City, 252 (ESTDS)—8 PM to 11.

WGES, Chicago, L., 250 (CSTDS)—5 PM to 7;
10:30 to 1 AM.

WGN SCl;acaxo Hﬁl 370 (CST)—9:31 AM to 3:30

to

Wxg]&{ ?uﬁ'nlo P]l Y 319 (ESTDS)—I12 M to 12:45

WGY, Schcnectsdy, N. Y, 379.5 (EST)—1 PM to

2; 5:30 to 10:30

WHAD Mllwaukee Wis., 275 (CST)—11 AM to
11:30; 6 PM to 8.

WH S Lomsvnlle Ky., 3998 (CST)—4 PM to §5;

7:30 to 9.
WHN, New York City, 360 (ESTDS)—12:30 PM
to 1; 2:15 t0 $; 7 to 11; 12 to 1°:30 AM.
WHO, Des Momel, lowa, 526 (CST)—7 PM to 9;
11 tolz 12:30 to 1:30; 4:30 to 5:30; 6:30 to 9:30.
WHT, Chlcngo, 1., 400 (CSTDS)—11 AM to 2
; 7 to 8:30; 845(0]005 10:30 to 1 AM.
WTP Pluladclphla Pa, 5082 (ES’T'DS)—7 AM to
8; 1 PM to 2; 3 to 4:50
W]‘V UNcw York City, 405 (ESTDS)—730 PM

WJZ, New York City, 455 (ESTDS) -10 AM to

11; 1 PM to 2 4to67 10:30.

WLIT, Phlladelphn Pa, 395 (EST)—1202 PM
10 12:30; 2 to 3; 4:30 to 6; 7:30 to 1 AM.
WLw, Cmclnnnt:, 0, 4223 (RST)- -10 45 AM to

; 1:30 PM to 2:30.
WMCA, New York City, 341 (ESTDS)—J PM to
345 4 to 5; 6:30 to 10:30; 11
C New York City, 526 (EQTDS)- -3:45 PM

m 4: 45 6:20 to 11.

wo Omaha, Neb., szs (CST)—12:30 PM to
4§ to 7:10; 9 to

w 60 vacnport

Iowa 484 (CST)—12:57 PM to
2: 3 to 3:30; 5:45 to 12.

WOR, Nswark N. J 405 (FSTDS)—6 45 AM to
7:45; 2:30 PM to 4

WPAK. Fargo, N. D, 2!" (CQT)» 7:30 PM tc 9.

WPG, Atlnntic Citv, N, J.. 268 ¥STNS-—7 PM
to B:307 10 to 12,

945t01270P1\I l30to320 3:30 to
KEI\XE State College of Wash 348.6 (PST)—7 30

M to 9.
KFDY, Brookings, S. D., 273 (MST)—8 PM to 9.
KFI, Los Angeles, Cal,, 167 (PST)—5 PM to 10.
KFKX Hastings, Neb., 288.3 (CST)—12:30 PM to
1:30; 9:30 to 12,
KFNF Shenandoah, lowa, 266 (CST)—12:15 PM
tollS 3 to 4; 6:30 te 10.
KFOA, Seattle, Wash., 455 (PST)—12:30 PM to
1:30; 4 to 5:15; 6 t
!\GO Oakland, Cal 361 2 (PST)—11:10 AM to 1
PM 1:30 to 3 4to 7.
KGW Portland, Oregon, 491.5 (PST)—11:30 AM to
1:30 PM 5 to 11,
KH], Los Angelcs, Cal,, 405.2 (PST)—7 AM to
7:15; 12 M to 3:30 PM; 5:30 to 11:30,
KNX, Hollywood, Cal., 337 (PST)—11:30 AM to
12 OPI\I]!OZ 4 to 5; 6:30 to 12,
KOB, State Collegc of New Mexu:o. 348.6 (MST)—
I: 55 AM to 12:30 PM; 7:30 to 8:30; 9:55 to 10:10.
KPO, San Francisco, Cal 429 (PST)——7 30 AM to
8; 10:30 to 12 M; 1 PM to 2; 4:30 !o ll
St. Louis, Mo., 545.1 (CST—4 PM to 5.
KTHS Hot Sprmgs, Ark.,, 3748 (CST)—IZ 30 PM

; 8:20 to 10.
Chicago, Ill.,, 53 (CSTDS)—6:30 AM to
3 6:02 to 7:20;

; 10:55 to 1 PM; 2:25 to 3:
9 to 1:30 .
CNRA Moncton, Canada, 313 (EST)—8:30 PM to
0:30.
CNRE Edmonton, Canada, 516.9 (MST)—8:30 PM
0:30.
CNRS Saskatoon, Canada, 400 (MST)—2:30 PM

CNRT Toronto, Canada, 357 (EST)—6:30 PM to

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

WAHGAI\Richmond Hill 'N. Y., 316 (ESTDS)—12

to 2

WAMD, Minneapolis, Minn.,, 243.8 (CST)—12 M
to 1 PM; 10 to 12.

WBBM, Chicago, Ill., 226 (CST)—8 PM to 1 AM.
VVBBR New York Clty, 272.6 (ESTDS)—8 PM

\VBOQ, Richmond Hill, N. Y., 236 (ESTDS)--3:30
PM to 6:30.
WBZ, Sprmgﬁeld Mass., 333.1 (ESTDS)—11 AM
to 12 30 PM; o 9.
WCAE, Pmsburgh Pa., 461.3 (ESTDS)—10:45 AM
to-12 M 3 PM to 4; 6:30 to 7:30.

WCBD, Zuon 111, 344.6 (CST)—8 PM to 10.
WCCO, St. "Paul and Minneapolis, Minn., 4164
(CST)—9 30 AM to 12:30 PM; 2:30 to 5; 6 to

EAF, New York City, 492 (ESTDS)—6 45 AM
to745 4 PM to 5; 6 to 12.
WEEI Bostcn Mass. ., 476 (ESTDS)—6:45 AM to
7 AM.
WEAR, Cleveland, O., 390 (EST)—II 30 AM to
lZlOPM 330t0410 7 to 8.
WEMC, Berrien Spnngs, Mlch 286 (CST)—11 AM
to 12:30 PM; 8:15 to 11.
WFAA Da]lns Texas, 4759 (CST)—IZ 30 PM to
6(07 830!0930 11 to 12:30
WFBH Ncw York C|ty 2736 (ESTDS)—2 PM
to 730 11:30 to 12:30
WGBS, New York Clty, 316 (ESTDS)—10 AM. to
11; 1 30 PM to 3; 6t
WGN Chicago, Ill 370 (CST)—9 31 AM to 2:30
PM; 3 to 5:57; 6 to 11:30.
\VGR Buffalo, N. Y., 319 (ESTDS)—IZ M to
1245PM 230{04307 08
WGY, Schenectady, N Y, 3795 (EST)—7:30 PM

to 10
WHAT Milwaukee, Wis,, 275 (CST)—11 AM to
8

11:30 6 PM to 8,
W7H3AS" Louisville, Ky., 39.8 (CST)—4 PM to 5;
0

WHN, New York City, 360 (ESTDS)—2:15 PM
to 5; 7:30 to 10.

WHO Des Moines, Towa, 526 (CST)—U AM to
1210PM 4 to 5:30; 730 to 8:30.

WHT Chicago, ., (CSTDS)—II AM to 2

3 7 to 8:30; 10:30 to 1 AM,

WIP ' Philadelphia, Pa., 508.2 (ESTDS)—7 Alt[ to
8;1020!011 1 PM to 2; 3 to 4; 6 t :30.

W] New York City, 405 (ESTDS)—Z 30 PM to

8 tq 10:30

WJZ Ncw York City, 455 (ESTDS)—9 AM to
12:30 PM; 2:30 to 4; 7 to 1

WKRC Cmcmn'\ll, o) , 3% (EST)—-]O to 12 M.

WLW, Cincinnati, O., 422.3 (EST)—9:30 AM to
12:30 PM; 7:30 fo 10.

WMAK. Lockport N. Y., 265.5 (EST)—10:25 AM
to 12:30 P

WMCA. Ne\v York City, 341 (ESTDS)—3 PM to
3:15; 3:30 to 5: 8 to 8:15; 8:30 to 8:45: 11 to 1 AM.

WNYC. Ne\v York City, 526 (ESTDS)—1 PM to

3:7 to]
WOAW, Omaha, Neb 5% (CST)—9 AM to 11;

2:15 PM to 4: ll
Iowa 484 (CST)—12:57 PM to

wodc, Davcnport
2; 5:45 to 7:10; 9 t

\‘VOO Ph|ladr]ph1a P:A, 5(}12 (ESTDS)—]I AM
to 1 PM; 4:40 to 5; 10:55 t

WOR, Newark, N. J., 405 (ESTDS)~6 45 AM to
7:45: 2:30 PM to 4; 615007308

WOJ. Chicago, TlI., 448 ((’ST)—]I AM (o 12 M:
3 PM to 4; 7 to 8; 10 to 3 AM

WPG Atlantic City, N. J., 2998 (CST)-—7 PM

whe? w“hmgmn, D. C., 469 (EST)—4:30 to 5:30
PM: 6:45 to 12

WRNY, New York City, 258.5 (ESTT)S)—H 59 to
2 PM; 7:59 to 9:30; 12 M to 1

KFOA, Seattlc, Wash 455 (PST)—Sll

KGO, Oakland Cal., 61.2 (PST)—ll AM to 12:30
PM; 3:30 to 5:45; 7:30 ¢

KGW Portland, egon, 491 5 (PST)—11:30 AM

!olJOPM 6to7 10 to
KHJ, Los Angeles, Cal 4052 (ESTDS)—7 AM to
230 to 3:30; 5:30 to 2 AM.

7:30; 10 to 1:30 PM;
337 (PST)—I PM to 2;

KNX, Hollywood, Cal.,
6:30 to 2 AM.
KOA, Denvcr, Colo., 322.4 (MST)—11:30 AM to
10.

1 PM
KPO, San Francnsco, Cal 429 (PST)—8 AM to
12 M52 PM to 3;
KSD, St. Louis, Mo, 5451 (CST)—? PM to 8:30,
KTHS Hot Springs, Ark 374.8 (CST)—12:30 PM
td 1; 8:30 to 10:30.
KYw, Chlcago L, 536 {CSTDS)—11 AM to 12:30

PM: 4 to 5; 7 to
CKAC Montreal 411 (EST)—4:30 PM

CNRO Ot:)awa, Ontario, Canada, 435 (EST)—7:30

PM to 10.
PWX, Havana, Cuba, 400 (EST)—8:30 PM to 11:30.

SUNDAY, JULY 12

WBB]I(\)I Chicago, DI, 226 (CST)—4 PM to 6; 8

WBBR, New York Clty, 272.6 (ESTDS)—10 AM
to 12 I\I 9 PM

Canada,

0, St. Paul md Minneapolis, Minn., 416.4
(CST)—II AM. to 12:30 PM; 4:10 to 5:10; 7:20
\VDAF Kansas City, Kansas, 365.6 (CST)—4 PM
wSEz;Fm Ne‘fo \'5ch City, 4992 (ESTDS)—3 PM to
\VEAR Clcveland 0., 390 (EST)—3:30 PM to 5;
7 to 8 9 to 10
WFI;H New York City, 272.6 (ESTDS)—5 PM
WGBS, New York City, 316 (ESTDS)—3:30 PM
to 4:. 30 9:30 to 10:30.
WGN, Chlcago, IIl., 370 (CST)—11 AM to 12:45
PM: 2:30 to 5; 9 to 10.
V\;Gl]; Bsuffalo N. Y 379.5 (EST)—9:30 AM
WGY, Schenectady, N. Y., 3795 (EST)—9 30 AM
to 12:30 PM; 2:35 to 3 45 6:30 to 10:3
WHAD, Mllwauk:e, Wis., 25 (CST)—Z PM to 3
WHN, ‘New York City, "360 (ESTDS)—1 PM to
1:30; 3 to 6; 10 to
WHT Chlcago, n,, 28 (CSTDS)—9:30 AM to
1:15 PM; 5 to 9.
WIP Phlfadelphla, Pa. " 5082 (ESTDS)—10:45 AM
i2:30 PM; 3:30 to 4:3
WKRC Cmcmnah, 0., 326 ( T)—6:45 PM to 11.
WN\IVlC New York Clty, 526 (ESTDS)—9 PM
to
WMCA, New York Clty, 341 (ESTDS)—11 AM to
12:15 PM; 4 to 5; 7 to 8.
O(i{.. ]amestown, N Y., Z75.1 (EST)—9 PM
to
WPG, Atlantic Cny, N. J., 29.8 (CSTDS)—3:15
PM to 5; 9 to
J, Chicago, Ill 448 (CST)—IO 30 AM to 12:30

wQ
PM; 3 PM to 4; 8 to 1

\V‘Rl‘gY7 ggew York Clty. 258:5 (ESTDS)—3 PM

to

WW], Detroit, Mlch 3527 (EST)—11 AM to 12:30
PM; 2to 4; 6:20

KDKA Plttsburgh Pa , 309 (EST)—9:45 AM to
]030 11:55 to 12 M; 2:30 PM to 5:30; 7 ¢t

KFNF, Shenandoah, Iowa, 266 (CST)—!O 45 AM
to 1230 PM; 2:30 10430 6:30 to 10.

KOA, Denver, Col., 3224 (MST)—IO 55 AM to 12
M; 4 PM to 5: 30 7:45 to 10.

KGW Portland, Oreggn 4915 (PST)—10:30 AM

to 12:30 PM; 6
HJ, Los Angelcs, Cal 405.2 (ESTDS)—10 AM
to 12:3¢ PM; 6

KTHS, Hit Sprmgs, Ark 3748 (CST)—-]] AM to
12:30 PM; 2:30 to 3:40; $:40 to 11.

MONDAY, JULY 13
WAAM, Newark, N J., 263 ESTDS)—11 AM to
12 M; 7PM to 1
WAHG, Richmond Hlll N. Y., 316 ESTDS—12 M
to 1:05 PM; 8 to 2 AM.
\VAM;} Mlnneapolls, Minn,, 2438 (CST)—10 PM
to 1
WBBM, Chicago, Ill., 226 (CST)—6 PM to 7.
\VRRR New York Clty, 272.6 (ESTDS)—8 PM

WBZ Sprmgﬁeld Mass., 333.1 (ESTDS)—6 PM
i1

WCAE thnburgh Pa. 5 461.3 (ESTDS)—IZ 30 PM
tp 1:30; 4:30 to 5: 30 :30 to 12.

WCBD, Zion, I, 3 (CST)—S PM to 10.

WCCO. St. Paul and Minneapolis, Minn., 416.4
(CS’I')—930 AM to 12 M; 1:30 PM to 6:15; 8

\V]')AF Kansas City, Kansas, 365.6 (CST)—3:30
PM to 7; 8 to 10; 11:45 t0 1 AM

WEAF New York City, 492 (ES']'DS)—6 45 AM
to 7:45; 4 PM to 5; 6 to 11:30

WEAR, Clevrland Q.. 300 (EST)—H 30 AM to
12:10 PM; 3:30 to 4: 10 to

WEEL Boston, Mass., 476 (ESTDS)—6 45 AM to

&: 3 PM to 4; 5:30 to 0.
Mich., 286 (CST)—8:15

WEMC, Berrien Springs.
PM to 11,
WFAA, Dallas, Texas, 4759 (ST)—10:30 AM to
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1130a1230 PM to 1; 2:30 to 6; 6:45 to 7; 8:30
“’FBH New York Gity, 2.6 (ESTDS)—3 PM

wch New York City, 36 (ESTDS)—10 AM 10
11; 1:30 PM to 3:10; 6 to

WGES, Chxmgy 1., 250 (CS’I‘DS)—S PM to &

wc;cx> New York City, 252 (ESTDS)—8 PM so

WI(’;LN Chsbcago L, 370 (CST)—9:31 AM to 3:30

WGR, Buffalo, N Y 319 (ESTDS)—IZ M to 12:30
PM; 2:30 to 4:30; 7:30

WGY Schcnseg(t]ady. N. Y 379.5 (EST)—1 PM to

to

WEHAD, denukee, Wis., 75 (CSTI—11 AM 10
12:30 PM; 2 to 10:3

VV7HBAS Inmsnllc. Ky, 39%9.8 (CST)— PM to 5;

to 9.

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

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

WHT, Chicago, I, 400 (CS’I'DS)—ll AM to 8
PM; 7 to 8:30; 10:30 to 1 AM,

WIP Philadeiphia, Pa, 508.2 (ESTDS)-7 AM to
8 1 PM to 2; 3 ¢

WJZ, New York Qty, 455 (ESTDS)—10 AM to 11;
1 PM to 2; 4!0530 6 10 6:30; 7 to 11,

WEKRC, Cincinnati, O., 326 (EST)—8 PM to 10.

WLIT, Phlladelphla Pa, 395 —12:02
wlzws 430!06730 11:30

WLW, Cincinnati, 0., 4 3 (Es’l')—w«is AM o
12:1§ PM; 1:30 to 2:30; 3 to S;

WMAK, Lockport, N, Y., zsss (EST)—a PM to 12.

WMCA, New York Clty. 341 (ESTDS)—3 PM to
S; 6:30 to 7:45; 8 to

WNYC, New York Clty, 526 (ESTDS)—3:15 PM

to 4. 15 6:20 to
WOAW, Omaha, Neb 526 (CST)—12:30 PM to
1:30; 5:45 to 10:30.

WOC, Davenport Iowa 484 (CST)—12:57 PM to

2; 3 to 3:30; 5:4
WOO Phlladclphla, Pa, 5082 (ESTDS)~—11 AM
T PM; 4:40 to'6; 7:30 to 11
WOR Newark, N. J., 405 (ES’I'DS)—G 45 AM to
7145 2’0:04,6151011
WPAK, Fargo, N 23 (CST)—7 30 PM to 9,
BG, Atlantic City, N J., 29.8 (ESTDS)—7 PM

11.
WQJ, Chxcago, I, 488 (CST)—11 AM to 12 M;
to

WRC, Washmgton, D. C,, 49 (EST)—1 PM to 2;
2; 4 to 6.

WRNY, New York City, 258.5 (ESTDS)—11:5 AM
to 2 BM; 7:30 to 11,

WWT, Deiraic. Mich, 3527 (EST)—6 AM to 8: 30;
9:30"t0 10:30; 1155 to 1:30 PM; 3 to 4: 6 to 10,

KDKA, Pittsburgh, Pa., 309 (EéT)—s AM to 7;
9:45 (0 12:15 PM; 2:30 to 3:20; 5:30 to

KgﬁE State College of Wash., 3436 (PST)-—7 30

to 9.
KFI, Los Angcles, Cal., 467 (PS —35 PM to 11
K T)—12:30 PM

FKX Hastings, Neb 288.3 (
10130 5:15 to 6:15; 930(012

KFNF, Shenandoa.h Iowa 266 (CST)—12:15 PM
to 1: 15 3 to 4; 6: 30 10.

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

1:30; 4 to 5: 15; 6 to 10,
KGO, Oakland CaI 361 .2 (PST)—9 AM to 10:30;
11:30 AM t o 1 PM; 130106 6:45 to 7; 8 to 1 AM.

KGVVl 3(§’1)rt.land Oregon 4915 (PST)—ll 30 AM
to to
K 405.2 (PST)—7 AM to 7:15;

s
Los Angeles, Cal.,

IEZJ'M" 1:30 PM; 5:30 to 10,

KNX, lsioléy;vood Cal, 337 (PST)—12 M to 1 PM;
4 to 0

KOB, State Collcge ‘of New Mexico, 348.6 (MST)—
11:55 AM to 12:30 PM; 7:30 to 8:30; 9:55 to 10:10.

KPO, San Francisco, Cal 429 (PS'I')—-—]O 30 AM
to 12 M; 1 PM to 2; 230!0130 4:30 to 10.

KSD, St. Lmus, Mo., 5451 (CST)—7:30 PM to 10.
KTHS, Hot S prl.(\;gs, Ark., 3748 (CST)—12:30 PM

to 1; 8:30 to 1
KYW, Chicago, 1I., 536 (CSTDS)—6:30 AM to
7:30% 10:55 to 1 PM; 2:15 (o 3:30; 6:02 to 7.

TUESDAY, JULY 14

“:AA&/I 7N§Wark Ig J., 263 (ESTDS)~11 AM to
2

WAHd Rlchmond Hill, N. Y., 316 (ESTDS)—12
PM to 1:05 AM.

“AMB, aneapolls Minn.,, 2438 (CST)—12 M

1 PM; 10 to 12,

WBBM Chicago, NI, 226 (CST)—S PM to 12.

WBOQ.'Richmond H Hill, N. V., 2% (ESTDS)—3:30

WBZ Spnngﬁeld Mass.,, 333.1 (ESTDS)—6 PM

WCAE Pittsburgh, Pa, 461.3 (ESTDS)— 12:30

to 1:30; 4:30 to 5:30: 6:30 to 11.
WCCO St. Paul and mneapohs, Minn., 416.4
ST) :300AM to 12 M; 1:30 PM to 4; 5:30 to 10.

WDAF, Kansas City, Ka.nsas, 365.6 (CS'I')—J 30
PM to 7; 11:45 to 1 AM.

WEAF, New York City, 492 (ESTDS)—G 45 AM
to745 11 to 12 M; 4 PM ta §;

EAR, "Cleveland, O., “ 390 (ESTS—u %50 AM to
12 10 PM 7 to 10; 10 to
oston, Mass 476 (ESTDS)—6 45 AM to
s M to 2 6:30 to 1

WFAA, Dallas, Texas, 4579 (CST)—10:30 AM to
11:30; IZJOPMMIZMU)G 6:45 to 7; 8:30
to 9:10; 11 to 12.

FB New York City, Z26 (ESTDS)—2 PM

H,
to 6:30; 11: 130 to 12:30 AM
New York City, 316 (ESTDS)—10 AM to
u lmPMtoJ 6 to 41130

WGES, Chicago, 1L, 250 (CSTDS)——S PM to B;
10 30 to 1! AM.
GN, Chicago, T, 370 (CST)—9:31 AM to 3:30

PM $:30 to 11:30.
WGR. Buffalo, N. Y., 319 (ESTDS)—11 AM to
12:45 PM; 7:30 to 11.
WGY, Schenectadv. N. Y.. ¥9.5 (EST)—11 PM
to 2:30; 5:20 to ¥:30; 9 9o T1:98

RADIO WORLD
With
IRVING HOFFMAN

The A. H. Grebe Station
Richmond Hill, N. Y.

b %\ =/ B

\ - §
A HGREBE, PRESIDENT OF A HGREBE v €O
WHO OWN  AND ()PERATF STATION WAHG.

J

\ 3 §7
N

WALTER. J. NEFF BRoA T

AND ANNOUNCE ROADCAST DIRECTOR

&
EDWARD J PAT RUONEY
fHIEF OPERATO

\éyw\

WA»;*‘
=

15 THE

HELEN KRENTZLIN, SOPRANO SINGING
AVE. MARIA -

GLENN C SMITH /\ND H\b P/\!xAMOUNT
ORLHESTR/\ ARE. WAMHG FAVOR(TES

THE TWC TWO A

T| /\QT R
| AND /\RT HURS, HU BAER,

UR HADL

WHAD, Milwaukee, Wis., 28 (CST)~11 AM to
11:30; 6 PM to 8

A u.still.e, Ky., 398 (CST)—4 PM to 5;
WHN, New York City, 3600 (ESTDS)—12:30 PM

to 1; 2:15 to 3:15; 4 to 5:30; 7:30 to 10:45; 11:30
tolzwAM

WHO, Des Moincs, Iowa, 526 (CST)—12:15 PM b
1:30; 7:30 to 9; 11 to 12.
WHT, Chicago, 1L, 400 (CSTDS)—11 AM 10
PM; 7 to 8:30; 10:30 to 1
WIP Philadelpbia, Pa., 5.3 (ESTDS)—7 AM 1o
i PM to 23 3 to 4:50; 6 to 11.
w)’v New York City, 45 (ESTDS)»7:30 PM to

W’JZ New York City, 455 (ESTDS)—\!O AM w
lPMtoZ.4lo6 7 to

KRC, Cincinnati "a326 (ES —8 PM to 12
wu'r Phu.delph{., Pa., 395 (EST)—41 AM to
12:30 PM; 2 to 3; 4:30 fo 7

WLW Cincinnati, O., 422.3 (EST)—!O 45 AM
PM; 1:30 to 2:30; 3 to 5; 6 to 11.

WMCA, New Vork ity, 341 (ESTDS)—3 PM 1o

4:15; hons 7:30 to '10:30; 11 to

WNYC, New York City, 53 (ESTDS)—J 45 PM
to 5; 6:50 to 11.
0AW, Omaha, Neb., 52 (CST)—12:30 PM to
1:30; 5:45 to 11,

OC Davenport, Iowa, 484 (CST)—12:57 PM to
3 to 3:30; 5:45 to 10.
Woo Ph.lade!phm, Pa., 508.2 (ESTDS)—11 AM
'.of PM; 4:40 to 5; 10:55 to Wh:02.
WOR, Newark, N. J., 40 (ESTDS)—6:45 AM to
7:45; 2:30 PM to 4; 6 15 to 7:30.
WEG; Atlaatic City, N.'J., w08 (ESTDS)—7 PM

wQJ, Chugo. L., 448 (CST)—n AM to 12 M;
3 PM to 4; 7108 lOtoZA

WRC, Washmmon, D. . 469 (EST)—4 30 PM to
5:30; 6:45 to 11,

WR New York C:tsy 258 5 (ESTDS)—11:59
AM 10 2 PM; 11

WW]J, Detroit, Mlch 3527 (EST)—% AM to 8:30;
9:30"to 10:30; 11:55 to 1:30 PM; 3 to 4; 6 to 10.

KDKA, Ptttsburgh Pa., 309 (ESTs—9:45 PM 1o

12 M; 1:30 PM to 3:20; 530 ta 10:45,
KFI, Los Angeles, Cal., PST)—§ P)lé to 11.
KFEX, Hastings, Neb., zsss (2051')— 2730 PM
w 1:30; S:15 to 6:15; 9:30 to 12:30.

KFOA, Scatt]c \Vauh
1:30;74 to 5:15; 6 t
GO,” Oakland Cal 36!2 (PST)—11:30 AM to 1
PM; 1:30 to 3; 4 to 6:45; 8 to 1 AM.

KGW Portland Oregon, 491.5 (PST)—11:30 AM
to 1:30 PM; 5 to
HJ, Los Anj eles. Cal 405.2 (PST)—7 AM to
7:15; letoJJOPM 5:30 ¢

KNX, Hollywood, Cal, 337 (PST)—O AM o 10;
lPMtoZ 4(05 6301012.

KPO, San Francisco, 429 (PST)—7 AM to
745 10 to 12 M; li’Mcoz 3:30 to 11,

St. Lonis, Ma, 511 (CST)—6 P to 1
KTx-is Hot Spnn%s. Ark., 743 (CST)—12:30 PM
to B
KYW, Chicago, IlIL, 536 (CSTDS)—6:30 AM to
Cmo; 10:30 to 1

455 (PST)—12:30 PM to

PM 2:15 to 4; 6:02 to 11:

RA, Moncton, New Brunswi ck, Ca.nzda 313
(EST)—9:30 PM to 11.

CNRR, Regina, Saskatchewan, Canada, 8 PM to 11.

WEDNESDAY, JULY 15

WAAM, Newark, N J., 263 (ESTDS)—1! AM to
12 M; 7 PM to

WAHG, Richmond Hill N. Y., 316 (ESTDS)—12 M
to 1:05 PM; 8 to 1

WAMB, ancapolu, Mign , 2438 (CST)—12 M to

1 PM 10 to 12.
WEBM, Chicago, 1., 226 (CST)—8 PM te 10.
WBZ Spnngﬁcld Mass., 333.1 (ESTDS)—6 PM
WCAE, Pittsburgh, Pa, 461.3 (ES‘!‘DS)—U 30 PM
to 1:30; 4:30 to 530 "6:30" to
WCCQO, St. Paul and Mumeapoha. Minn., 416.4

(CSTS—oJOAMmuM 1:30 to 4; 5:30 to 11,
WDAF, Kansas City, Kansas, 365.6 {(CST)—3:30
PM to 7; 8 to 9:18; 11:45 fo 1 AM.

WEAPF, New York Clty 492 (ESTDS)—6:48 AM

to 7:45; 11 to 12 M 4PM to 5; 6 to 12.
wmo Ohio State University, 259 (EST)—8 PM

WEAR, Cleveland, 0, 390 (ES’I')—]IJO AM to
12:10 PM; 3:30 10 4:10; 6:45 to 7:4

WEEI, Boston Mau, 6 (ES‘I'DS)—6 45 AM to
8; 3 PM to 4 5:30 to 10.

WEMC, Berrien Springs, Mich., 286 (CST)—8:15
PM to 1L

WFAA, Dallas, Texas, 4759 (CST)—10:36 AM to
11:30;" 12:30 PM to 1.

w BH New York City, 2726 (BSTDS)—2 PM to
7:30; i2 M to 1 AM.

WGCP, New York City, 252 (ESTDS)—~8 PM 1o
GES Chnugo m, 250 (CSTDS)—S PM o 7
wihe S 5

ew Yor 316 ES’ 1
111’1((;130:04 72 316 (ESTDS}10 4 to

W}(,;LT;, g?l;bcago, Ill 370 (CST)—9 31 AM to 3:%0

H

WGR, Buffalo, N. Y 319 (ESTDS)—12 M to 13:45
PM; 2:30 to 4:30; 630t(l i *

WGY.Sgchenectady, N. Y., 3.5 (CST)—5:30 PM

WHAD, Milwaukee, Wis., % (CST)—11 AM to
11:30; 4 PM to0 5; 6 to 10: us(ou;nlzsoA

“’71-1].35 Louisville, Ky. 398 (CST)—4 PM ws

WHN, New York City, 368 (ESTDS)—2:15 PX
tooSJ]gc7ﬁo to 11I 11:30 to 12:30 AM.

s Moines, Iowa, 526 (CST)—12:15 PM
1:30; 6:30 to 12 M o *
WHT Chu:ago 1., 238 and 400 (CSTDS)—I] AM
(238 metm), 7 to 8:30 (400 uotm).

845 to 10:05 (238 meters); 10:30 to 1 AM

meter.():h’

" cago, TIL, 400 (CSTDS)—I11 AM to ¢
PM; 7 to 8:30; 10:30 m(l i A

WIP, Philadelphia Pa, saa ('ES —7 AM to

8; 10:20 to 11; 1 3 to 41 6 to
WJZ, New York City, 455 msmm-m AX to
WKR:,‘PCi & "u‘ Onie, 30 (Bae PM to 10.

ncinna o, 326 ST)—8 to I
WLIT, Phﬂndc}phu Pu, (%—1202 PM to
12:30: 2 to 3; 4:30 to 6; 7:30 40 9,
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WLW, Cincinnati, O., 42.3 (EST)—10: 45 AM to
ul!PM; 30 to 2:30; 3 to 5; 6 to 11.

WMCA, N Yors cny, 3 (ESTD S)—J PM to
3:45; 4 to 5; 6:30 t

WNYC New' York ony. 526 (ESTDS)—6:30 PM

woc 'Dnenpon Towa, 484 (csr)—u 7 PM to

3t0330.4to705 9 t
wén Ne-mk N T, (ESTDS)—6 45 AM to
7.45: 2:30 PM to 4;6:15 t0 12 M.

283 (CSTY—7:30 PM to 9.
(CST)—ll AM to 12 M;

; 10 to 2 -AM,
W}ZC Washmgtonn . C., 469 (EST)—] PM to 2;
to 6:3
WRNY, Nt\\ York Cxty. 258.5 (ESTDS)—11:59 AM
to 2 PM; 7:59 to 9:5
WwWwj, Detrmt Mich., 352.7 (EST) 8 AM to 8:30;
330 t1<‘61050, 11:55 to 1:30 PM; 3 to 4; 6 to 7;
to 10.
KDKA, Pittsburgh, Pa., 309 (EST)—{ AM to 7;
9:45 to 12:15 PM; 2:30 to 3:20; §
KP‘;E State College of Wash., 3486 (PST)—7 130
to 9.
KFI, Los Angeles, Cal., 462 (PSTD—S PM to 11
KFKX Hastings, Neb., 288.3 (CST)—12:30 PM to
1:30; 5:15 lo6|5.930to 12:30.
KFNF Shenandoah, Iowa, 266 (CST)—12:15 PM to
1:15; 3 to 4; 6:30 to 10
KFOA, Sealtle, Wash 455 (PST)—12:30 PM to

s to
KGO, Oakland, Cal., 3612 (PST)—H 30 AM to 1
PM; 1:30 to 2:30; 3 to 6:45.

EGW, Portland, Oregon, 4915 (PST)—11:30 AM
to 1:30 PM: 5 to 10.
KH]J, Los Angeles, Cal., 405.2 (PST)—7 AM to

7:15; 12 M to 1:30 PM; 5:30 to 12,

K;q\ Holly wood, Cal., 337 (PST)—I PM to 2;

KOB, State College of New Mexico, 348.6 (MST)—
11:55 AM to 12:30 PM; 7:30 to 8:30; 9:55 to 10:10.

KPO, San Francisco, Cal,, 429 (PST)—7 AM to
8; 10:30 to 12 M; 1 PM to 2; 4:30 to 1L

KSD, St. Louis, Mo.. 545.1 (CST)—7 PM to 10.

KTHIS Hot Springs, Ark., 374.8 (CST)—8:30 PM
to

KYW, Chicago, T, 53 (CSTDS)—6:30 AM to
7:30; 10:55 to 1 PM; 2:15 to 4; 6:02 to 11:30,
PWX, Havana, Cuba, 400 (EST)—8:30 PM to 11:30

CNRO. Ottawa, Ontario, Canada, 435 (EST)—7
PM to 1L

THURSDAY, JULY 16

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

WAl'li%s Richmond Hill, N. Y., 316 (EST)—12 PM
to 1:

WAMB, aneapozl,ls. Minn,, 2438 (CST)—12 M

BM, Chlcago Hl., 226 (CST)—8_PM to 10.
“erh?o' Rgcj%mond Hill, N. Y.. 236 (ESTDS)—3:30
WBL]] Springfield, Mass., 333.1 (ESTDS)—6 PM

WCAE, Pmsburgh Pa., 461.3 (CSTDS)—12:30 PM
to 1:30; 4:30 to 5:30; 6:30 to 11
WCBD, Zion, Ill 3446 (CST)—8 PM to 10.
WCCO, St. Paul and ancapohs Minn,, 416.4
(€D —9:30 AM to 12 M; PM to 4; 5:30

10,

WEAF, New York City, o (ESTDS)—6:45 AM
M; to 5: 6 to 12

WEAR, Cleveland, O., 390 ( ST)—1030 AM to

E s
to 7:45; 1 PM to 2; 2:30 to
WFAA. Dallas, Texas, 475.9 (csr)—m 30 AM to
11390301230 PM tohl 2:30 to 6; 6:45 to 7; 8:30
to
WFB7H‘:’0NCW York City, 226 (ESTDS)—2 PM
WGBS New York City, 316 (ESTDS)—10 AM to
1:30 PM to 4; 6 to 7:30.
wlglj:os Chicago, ., 250 (CSTDS)—5 PM to 8;
to
Chicago. 1L, 370 (CST)—9:31 AM to 3:30
PM 530 to 11:30,
WGR Buﬂ'alo, N Y., 319 (ESTDS)—12 M to 12:45
PM; 2 to 7:30 to 11
'WHAD, Mllwaukec, Wis, 275 (CST)—11 AM to
11:30; 6 PM to 7:15; 8:30 to 11
’W7H.'iOS l;nusvﬂle, Ky., 3998 (CST)—4 PM to 5;
to
WHN, New York City, 360 (ESTDS)—Z 15 PM
to 5; 7:30 to 11; 11:30 to 12:30 AM.
'WQH(;1 Desleomes, Iowa, 526 (CST)—7:30 PM to
3 to
WHT, Chicago, TII., (CS’l'DS)—ll AM to 2
PM; 7 to 8:30; 10:30 to 1 AM
VV]JY New York City, 405 (ESTDS)—7:30 PM to
WJZ, New York City, 455 (ESTDS)—IO AM to
11 PM, 1 to 2; 4 to 6; 7 t
‘WLIT, Phﬂadelphla, Pa, 395 (EST)—IZOZ PM
to 12:30; 2 to 3; 30to6 8:30
WLW, Cincinnati, 0., 4223 (EST)—IO 40 AM to
12:15 PM; 1:30 to 5: 6 to 8; 10 to 11.
W]MA\&, Lockport, N.' Y., 26535 (EST)—]I PM to
W4M4§3A Nevlv York City, 341 (ESTDS)—3 PM to
WNYC, New York City, 526 (ESTDS)—3:15 PM
to 4:15; 6:50 to
WOAW, Omaha. Ncb 526 (CST)—12:30 PM to
VVIOS((; D4S to 11
avenport, lowa, 484 (CST)—12:57 AM t
wzogMNJ ‘013 :30; 4Jto 7510 8 t T) a0
, Newar 40! ESTDS 45
7:45; 230PM!04 615( b= Al T
WP'G Atlantic City, N. J,, 2998 (ESTDS)—7 PM

Q] Chlcago ., 448 (CST)—11 AM to 12 M:
3 PM to 4; 7(08 10 to 2 AM,
‘VVZ'RC WaGshlngt(m, D. C., 4 (EST)—1 PM to
“WRNY. New Y. kC‘t,ZSSSES —]

T oM 7590!' ity (ESTDS)—11:59 AM

THORNTON FISHER, sports writer, does a lot

of sensible editorial discussing over the air, as

well as broadcasting sports event. He is shewn

at the WAHG microphone, telling the progress

of the intercollegiste polo games at the West-

chester-Biltmore Country Club, (International
Newsrecl)

WW]J, Detroit, Mich., 352.7 (EST)—S AM to 8:30;
9:30 to 10:30; 11: 55 t0 1:30; 3 to 4; 6 to 7; 8 to 9.

KDKA, Pn!sburgh Pa.. 309 (EST)—9 45 AM to
12:15 PM; 2:30 to 3:20; 5:30 to 10:15.

KFAE, State College of Washington, 348.6 (PST)
—7:30 PM to 9.

KFI, Los Angeles, Cal, 467 (PST)—5 PM to 11

KFKX, Hastings, Ntb. 288.3 (CST)—12:30 PM to
1:30; 5:15 to 6:15; 9:30 to 12:30.

KFNF. Shenandoah, Iowa. 26 (CST)—12:15 to
1:15 PM; 3 to 4; 6:30 to
KFOA, Seattle, Wash 455 (PST)—1230 PM to
1:30; 4 to 5:15; 6 to 7.

KGO, Oakland, Cal, 361.2 (PST)—11:30 AM to 1
PM; 1:30 10 3; 4 to 6:45; 7:15 to 10.

KGW, Ponlml. Oregon, LS (PSTI—11:30 AM

to 1:30 PM;
405133PST)—7 AM to

KHJ, Los Angde:, Cal
7:15; 12 M to 3:20; 5:3
337 (PST)—11 AM to 12:05

PM; 410 5; 6 ‘to 12
KPO, San Francuct;; Cal., PST)—7 AM to 8;

10:30 to 12 M; MtoZ 330! 1L
SD, St. Loms. Mo., 595.1 (CST)—7 30 PM to 9.

THE WEEKLY REBUS
HAT dces this rebus represent?
Send your solution to Rebus Editor,

DAX R;T L
2nd-

| Dt

Rapro Worep, 1493 Broadway, New York
City. Solvers’ names will be published.

A. B. C. Editor, Rabio Wortn,
1493 Broadway, New York City.

Please enroll me as a member of
the American Broadcast Club.

~ JOIN THE A. B. C.

B. C. stands for the American Broad-

e cast Club. Join it today. It involves
no dues or payment of any kind, and no
obligations. 1t was founded by Rapso
Worep simgly to unite the broadcast
listeners and radio fans in gencral in a
common bond to promote their welfare as
occasion requires. Send your name and
address to A. B. C. Editor, Rapio Wortp,
1493 Broadway, New York City.

Herbert Hubaker, 1160 Oak St., Toledo, 0.

J. Berger, 13 Peck Slip, N. Y.C,N Y
} \Walsh, 1741 Werner Ave, Pitts-
burgh,

Pa
‘Arthur Giles, 125 Sherman St., Brooklyn, N. Y.
Joseph Doughton, Guilford College, N. é

A. von Buckon, 50 Pierson Road, Maple:

ood N. J.
wCInrtncc M. Meyers, Veterans’ Hospital, Box

Camp Tearny, Cal ]
2'Wi].llml:n Haswell, 3508 Central Ave., Shadyside,
‘Walter Sass, R. F. D. 1, Box 163B, East
Toledo, O

New Broadcasters

WASHINGTON.
Six new class A stations were licensed
by the Department of Commerce as
follows:
Station Owner Location Meters Watts
WABC—Asheville Battery Co.,
Inc., Asl?evﬂlej N) (121 254 10
JBA—D. H ntz Jr., Joliet,
wiB In. ...... c .............. 2068 50
WwJIJBB—L. W. McClung, St.
Petersburg, Fla. 's’""i' 2068 10
WOWO—Main Auto upply
Co., Ft. Wayne, Ind.. 227 500
WlBR—Thurman A. megs,
WlerlOl’g }\1N ;/aF 50
—F. M t, Farina,
WIBQ F ...... c m‘ ........... 2054 5
M. and h
H:‘rl!sn’::: NB:‘:nacrvdmmI:’l’l‘adgn% gat cziltl:n' of nRADeXaCr)

“Your Radio Problem,” from
\}\J}IGBS dm?llmse?uBsrsoa.. New York City, 315.6 meters

Denmark Creates Government
Monopoly of Broadcasting

WASHINGTON.

The Government of Denmark has as-
sumed control of all broadcasting activities
in that country, according to a report to
the Department of Commerce. A special
board of some 27 members, including among
others government officials, representatives
of the various radio organizations, the press
and the prominent professional singers, has
been appointed to take charge of the pre-
paration of radio programs. Under the

new regulations, licenses, it is said, are
necessary for the operation of receiving,
sets, the fees for which vary according to
the power of the set.

During the summer season in Denmark
a very large percentage of city dwellers
go to the coast and country districts and
this year a campaign directed toward hav-
ing all such vacationists take their radio
sets with them has been carried on by
local dealers.
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P gati
g‘hedtnree nﬁost pl;_usible explanations tte:i
- I._ DR HEAVISIDES THEORY. in the ether. Each iy - subscactiated v
P SLOWLY MOVING IONIZED LAYER verified facts which make it a difficult prob-
> ABOUT I0OOMILES ABOVE THE lem to regard any of them as entirely cor-
i EARTH ACTING AS A REFLECTOR. rect. It is t}lel'ldore, phrac'tlcally impossible
: 2. DRS TESLA AND ROGERS THEOR el i R ™
! ; 3 Y.
! SPACE WAVES EXIST FOR RELATIVELY —
A SHORT DISTANCES,
' %
: L 2 DR. LARMOR'S THEORY
: S ELECTRONIC LAYER ABOUT 50 MILES
o b “ ABOVE EARTHS SURFACE TENDS TO
! P REFRACT THE WAVES.
; i

— —

[Leon L. Adelman, noted radio engineer
and editor, having completed a special study
of theories of wave propagation, wrote about
this absorbing topic in the June issue of
“Radio News” of which Hugo Gernsback is
editor. Mr. Adchnan, an associate of the
Institute of Radio Engincers, iwvokes his
clearest and most careful style in his article.
Because of its scientific value it is repub-
lished herewith in full, through courtesy of
Mr. Gernsback and “Radio News”:)

By Leon L. Adelman

Associate, Institute of Radio Engineers

N the latter part of the nineteenth cent-

ury, a distinguished German scientist,
Heinrich Hertz, announced that he had
made 2 great discovery. He had been
able to create waves in the ether, the
presence of which was generally conceded
to be certain. The manifestation of tiny
sparks between two metallic points in
close proximity, comprising part of a
receiving system which was near an oscil-
lator, assured Hertz that he had created
waves in the ether.

Adhering to Maxwell’s theory concern-
ing the nature of light, Hertz began the
construction of suitable apparatus and
proceeded to carry on research in reflect-
mng, refracting and polarizing the waves.
Hertz, called them electric waves at first,
but later on termed them electromag-
netic radiations, as Maxwell had at first
conjectured.

However, the very wonderful experi-
ments made by Hertz brought no appre-
ciable measure of recognition at the time
and only recently has he received the
proper recognition. Incidently, it may be
stated that the short waves which are now
so popular are not new, for most of
Hertz’s work was done on wave-lengths
of only a few centimeters.

Soon Many Got Busy

Others quickly followed Hertz and there
were soon a number of experimenters who
began to delve into the mysteries of the
new discovery. Notable among these
was Marconi, who. thrilled and impressed
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HOUGH scientists are con-

stantly investigating the sub-
ject, there is still much difference :
of opinion. This article is an
unbiased report of the leading
theories of radio waves.
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with the great scientist’s work, began to
wonder whether it was not possible to
transmit these waves over greater dis-
tances than Hertz had attempted. Fired
with imagination and disregarding the
fact that Hertz did not employ ground
conduction to increase the range of trans-
mission, Marconi inaugurated the first
antenna system with ground connection.
Both Hertz and Lodge had found that
metallic conductors readily carried the
waves, and so Marconi tried experiments

NO SPARK

Hertz oscillator. At right angles
to the plane of the oscillator, no
energy was collected by the res-
onator.  First evidence of some
form of wave motion.

Hlustrations courtesy of “Radio News.”

over dry and nioist earth and sea water
with results familiar to us all. It is now
an established fact that a transmitter
with a 500-mile range over land is capable
of at least three times that over water,
under ordinary conditions.

Some interesting and inexplicable phe-
nomena occurred which were the cause of
much speculation. For instance, much
energy was absorbed when a ground con-
nection was used, and this led directly to
the introduction of the counterpoise, a
system of wires underneath the antenna
which replaced the ground. This addition
resulted in sharper tuning and more radi-
ated energy. * However, for all practical
purposes, Marconi’s first system has been
found to be as effective as can be desired,
and one need but cast a casual glance at
the roof tops along a street to notice how
far this method has been employed.

Since Hertz could not cover any appre-
ciable distances with his manner of pro-
ducing waves in the ether, Marconi
believed that the shortness of the waves
used (a few centimeters in length) was
the main cause for the limited range of
the transmitter. After a series of experi-
ments he was able successfully to bridge
the Atlantic with the famous letter “S,” in
the last month of 1901, using a wave-
length of approximately 1800 meters.

High Wave-Length

Both experiments and calculations
showed the advisability of using the
higher wave-lengths for distant communi-
cation. Progress went along toward the
development of the longer wave. In fact,
this condition so predominated that, for
a very long period of time, no one ven-
tured to go much below 600 meters and
the general tendency was to use 20,000 to
30,000 meters.

With the announcement of Marconi's
achievement, thousands of people from
every walk in life and from every clime,
eager to learn more about the new wire-
less, began to experiment, using their own
lines of procedure, and absorbing what-
ever information it was possible to glean
from the press. From these arose the
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class known as the amateurs. As is well
known, the laws of 1912 restricted them to
the use of no more than 200 meters and as
far below as they desired. What a situa-
tion, when everyone was certain that very
little or practically nothing could be done
on these waves! Without completely
realizing his condition, the amateur set
about to do the best he could.

First Step in Tuning

Hertz had noted that when the dimen>
sions of the resonator were similar to
those of the oscillator, maximum trans-
ference of energy from the one to the
other was obtained. This was the first
step toward what is known as tuning, and
it remained for Pupin to design an effec-
tive system of tuning or changing the
frequency of the electro-magnetic waves,
although Marconi introduced syntoniza-
tion or a condition of resonance in both
receiver and transmitter. Hertz had also
noticed that when the radiated waves
encountered an obstruction, a region of
electrical shadow was left behind, ana-
logous to the shadow of an opaque object
interposed in a beam of light, in which
the signals received were very weak or
nil. However, when Marconi perfected
his basic invention of a grounded radiating
system, he found that lines of force were
set up between the antenna and earth
which, detaching themselves, became free
waves, grounded at their lower extremities,
thus following the curvature of the earth,
It was found also that the surface of the
earth offered no appreciable hindrance to
the waves and that, when an obstruction
such as a hill or low mountain was
reached, they passed up one side and
readily glided down the other.

The conductivity of the earth has a
direct bearing on the propagation of the
waves. If the resistance of the ground is
high, little absorption of the ground cur-
rents takes place, the earth loses its guid-
ing influence and, as a consequence, the
waves become ungrounded, act like Hertz-
ian waves, travel in straight lines and no
longer follow the curvature of the earth.
Thus, it is readily seen that distant trans-
mission is best over water.

Day and Night

Another large factor which was very
noticeable was the differences between

The late Prof. Alexander Graham Bell, to whom
wo are Indebted for our telepl Bell’s concep-
tlon of the telephone receiver made possible the
conversion of eloctrical vibrations into sound.

prmE T

Counterpoise system which re-
duces the effective resistance

the antenna and permits very
sharp tuning. Invented and first
applied by Lodge. Below:
Grounding one side of the oscil-
lator caused the emanation of
dichotomized or half-waves, At
the time, little was known about
the course the waves followed in}
the earth. It was conceded,
however, that they glided along

the surface

ANTENNA

PHPARGAddi by
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day and night transmission, It had long

been known that for a given power, greater

dlst.ances can be covered at night than
during the day, both over land and sea.

Someone ventured to give as a plausible
explanation the answer that the moisture
collected in dew on the surface of the
earth at night, iricreased the conductivity
and the range of transmission. But this
does not agree with the fact that a similar
increase in the strength of the signals
over water takes place at night, where the
conductivity of the water is practically
constant day or night. This, again, takes
into consideration only the earth currents
and not the space waves.

An explanation was finally found. We
know that the ultra-violet rays from the
sun are a powerful ionizing force, Hence,
it 1s easily understood that it may ionize
the upper atmosphere during the day and
this may cause considerable absorption.
But even then the answer is not wholly
satisfactory since it has been calculated
that ionization by the sun’s rays is not
great enough to produce as marked a
change in the signal strength as noted.
Further investigation showed the phe-
nomenon that, on certain wave-lengths,
better communication can be had between
two stations during the day.

In explanation, it is only necessary to
remember that Hertz was entirely suc-
cessful in his attempts at reflecting the
waves he created. Is it possible that this
phenomenon plays a part? Let us con-
sider and weigh the facts. Dr. Heaviside,
in 1901, suggested that somewhere in the
upper atmosphere there exists a well-
defined stratum of ionized atmosphere act-
Ing as an exceilent conducting surface.
His deductions were bhased upon the
known fact that, as we ascend higher into
the atmosphere, the pressure diminishes
and the conductivity increases. He con-
cluded that, at an approximate elevation
of 100 miles, the rarefied atmosphere, to-
gether with the increased ionization by
the sun’s rays, produced an exceptional
conducting medium.

Wh.at happens to a traveling wave, he
explained as follows: As soon as a wave
leaves a radiating system, it travels
upward toward the conducting layer, as
well as along the surface of the earth.
On striking the ionized layer, reflection
takes place. The reflected wave having, of
course, a greater distance to travel, arrives
at the receiving station out of phase with

the gliding ground wave and hence inter-
ference occurs.

The conducting layer serves as a shield
and reflector returning the waves to the
earth. If this is the case, interplanatary
communication is out of the question.
Again, Heaviside claims that this conduct-
ing layer is slowly moving and tends to
carry the waves with it for a short interval
of time before reflection takes place. This,
he states, accounts for the phenomenon
of fading, for with the phase relation be-
tween the space and ground components
of the wave constantly changing, at no
specific rate, at the receiving station, the
result is that cancellation and reinforce-
ment of the waves takes place gradually.
This sounds reasonable and has been ac-
cepted by many as the probable truth, but
there are, as we shall soon see, many ob-
jections to this viewpoint.

In the main, the argument seems to cen-
ter about the manner in which the waves
are guided around the earth, whether by
the guiding conductivity of the earth’s sur-
face or by the reflection from the Heavi-
side layer.

Twd Kinds of Waves

Somnierfeld, in his theoretical investi-
gation, found that there must be two
kinds of waves, space waves which travel
freely in space, and surface waves which
move only along the surface of the earth,
It was as a consequence of this fact that
Heaviside propounded his theory. Meiss-
ner, working along the hypothesis sug-
gested by Sommerfeld and bearing in
mind that both the varieties must be in
some way connected, found that the space
waves are predominant in the short wave-
lengths and that the ground waves are
stronger in the long wave-lengths. This
being the case, it can be admitted that the
earth wave is affected by the conductivity
of the earth which varies between day
and night, and that the space wave is influ-
enced by the degree of ionization of the
atmosphere, which alters probably only
at sunrise and sunset, remaining constant
during the day and night but, of course,
being different in value during these
periods.

Wave Comparisons

In transmission over short distances and
particularly over water, the surface waves
are to be counted upon as of greater im-

Sir Oliver Lodge, whose extensive scientific re-
searches have won world-wide commendation.
Lodge is a firm believer in the Heaviside theory.
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portance, chiefly because the surface is a
good conductor. Over long distances,
however, the earth waves may be
absorbed, leaving only the space wave
component. Thus, for extremely long dis-
tances, the signal stremgth may remain
¢onstant, little or no interference taking
place at the recciving station. Is it,
then, permissible to concede that the de-
gree of fading depends upon the wave-
length and the distance?

This leaves the subject open to debate.
If as Mecissner asserts, we need no Heavi-
side layer to understand this, bearing in
mind that it is easy to understand that the
surface waves keep to the surface, how
then can one account for space waves
traveling around the earth? Readily re-
plying, Meissner declares that the differ-
ence in dielectric constants of the strata
comprising the upper atmosphere, the
moisture in the air and other causes, giving
in effect, the phenomena of refraction and
reflection, are all responsible in some
measure for this condition.

Meissner’s theory is but recent, and may
be correct to a large extent, but before
drawing any conclusions, it will be best to
review the facts.

Let us begin with static: We know that
this is an accumulation of static electricity
which manifests itself in a wave form cov-
ering a large range of frequencies. The
strength of this manifestation varies with
the period of the day and with the meteor-
ological conditions. Close checks on the
humidity and on static show that there
seems to be some relation between them.
Due to the constantly changing humidity
in the upper regions, the fading of signals
can be attributed partially to theif passage
from one medium to another of different
density. These media consist of different
percentages of water vapor kept in motion
by air currents. Waves passing through
them are reflected and refracted, thus
causing fading.

Next comes short wave transmission.
As we have seen, Meissner claims that the
space waves are more predominant at the
higher frequencies. Is it logical to assume,
therefore, that best results should be ob-
tained at the very short wave-lengths and
at night? If so, then how can one account
for the excellent results being obtained
by the amateurs on some of these short
waves during daylight? It has been
established as a positive fact that signal
strength on twenty meters during the day
is better than at forty meters at night.

It would be well for us to compare the
electromagnetic vibrations in the ether,
known as light, with those known as radio
waves. Their only difference, as far as is
known, is in their length. Whereas, in the
space of one second, there can be from ten
thousand to as many as sixty billion vibra-
tions (corresponding to a wave-length of
from thirty thousand meters to half a
centimeter, the extremes of range which
it has been possible to obtain to date), it
is conceded that the average value of light
vibrations lies in the neighborhood of six
hundred trillion per second. This is ten
thousand times the frequency of the short-
est radio waves produced.

Should Be Uniform

However, as both are vibrations in the
ether, it stands to reason that they should
follow the same laws and many phyicists
agree on this point. Unless one cares to
follow Einstein, light travels in straight
lines and, of course, is subject to reflection,
refraction, absorption, diffusion, etc. We
can state, without hesitation; the exact
causes of these various phenomena. But
when these actions affect radio waves, we
are at loss to give a satisfactory explana-
tion.

TOTITImY

Senator Guglielmo Marconi, who deserves much

of the credit for his inventive genius and fore-

sight in putting radio communication on a com-

mercial basis. Marconi's work stands out as a

splendid example of persevering youth, as he was

still a young man when he announced his success-
ful experiments.

Sir Joseph Larmor, whose work on the
electro-magnetic theory and other physical
manifestations is recognized by all scien-
tists, has shown by an elaborate analysis
that the simple explanation of the Heavi-
side layer is not the best. He actually
proves that the Heaviside layer would not
act like a mirror, but that a radio wave on
encountering a sufficient quantity of elec-
trons to render the atmosphere conduct-
ing, would suffer so great a diminution
that it would be damped out or absorbed
in the space of a few miles. In other
words Larmor, whose theory is the latest
conception, believes that reflection does
not fully account for the bending of the
waves. His conclusion is that refraction
bends them, ‘another seemingly logical
explanation, if thoroughly supplemented
with proof. His contention is as follows:

Larmor’s Theory

Recalling that light can be bent by re-
fraction, such as happens when a stick
plunged into water appears to be broken,
Larmor agrees with Einstein that if the
air were replaced by some hypothetical
medium in which the velocity of a wave
would increase as it reached higher levels,
its path would be curved. The apparently
broken stick, it must be borne in mind,
is merely the path of the light through the
water.

Working on this hypothesis, Larmor
shows that the electrons in the upper
atmosphere, some fifty miles high, would
produce just such an effect, and that the
fact that the curvature of this layer is the
same as that of the earth explains why the
rays can be bent around it.

The lower surface of this ionized layer
is likely to be very uneven, having many
humps and hollows, so that a wave enter-
ing the surface at a point may possibly
emerge and enter the surface again, un-
dergoing successive refractions before it
emerges at an angle which will carry it to
earth again.

The Light Action

As is well known, light is composed of
different frequencies, ranging from the
infra-red to ultra-violet. The shorter
waves, those nearer the ultra-violet band,

are bent or refracted more than the longer
contends that the shorter radio waves are
ones, as experiments with a prism  will
readily show. Analogous to this, Larmor
bent more than the long, consequently
they lie nearer to the earth’'s surface.
This, perhaps, may explain why short-
wave transmission on low power is so
successful over long distances. This theory
also gives us a plausible explanation of
the difficulty of East to West transmis-
sion across the lines of darkness. At the
boundary, between darkness and light, a
rapid change is going on. The half of the
earth facing the sun is ionizéd, while the
other half is un-ionized. A radio wave
cannot pass this point easily; most of the
energy 13 reflected out into space or else
absorbed by the earth. This fact also
accounts for the fact that North-and South
transmission is always better than East
and West.

Dr. Rogers, of underground antenna
fame, has proved conclusively that radio
waves depend on earth propagation for
their conduction. It was he who was the
first to incorporate the antenna system' in
the ground and carry on experiments in
the reception of trans-oceanic stations.
Satisfied that the signals emitted from
them were in no way interfered with by
static or atmospheric conditions that no
fading occurred and that signal intensity
was greater ‘than with the ordinary an-
tenna system, Dr. Rogers came to believe
that the space waves encountered much
resistance in the atmosphere and thus
died out after a relatively short distance,
while the earth currents persisted and
were responsible for the long range. A
very important fact discovered was that
there was no rise or fall in signal strength,
regardless of whether it was day or night,
summer or winter. In other words, the
ionization due to the sun was not a factor
entering into the reception.

At the time, Dr. Rogers conducted tests
mainly on the longer waves, but recent
investigations have led to the belief that
the same conditions apply to all the wave-
lengths. Amateurs in communication
with the Doctor’s Hyattsville laboratory
report the signals of the short-wave set as
exceptionally loud, clear and steady.
There is no fading whatsoever and the
intensity of the signals remains unaltered
during changes in atmospheric conditions,
or from day to night.

Even as far back as 1900, Fessenden be-
gan the work of finding out how the
waves were propagated.

{\s was: mentioned in the beginning of
this article, the vast army of amateurs
who sprang up in every corner of the
globe furnished many of the present-day
radio authorities who have, in a large
measure, contributed splendidly. Men like
DeForest, Armstrong, Godley, Reinartz,
Hartley, Meissner,, Pickard, Heising, Col-
pitts, Gernsback, Mott, Maxim, Fitch and
others, too numerous to mention, are
from the ranks of the amateur.

The pioneers who deserve being remem-
bered are men such ag Maxwell, Hertz,
Marcpm, Edison, Tesla, Lodge, Thomson,
F]_emmg, Thompson, Alexanderson, Bell,
Dxec.kmann,. Fessenden, Goldsmith, Pupin,
Squier, Stgmmetz. Massie, Stone, Weag-
ant, Kelvin, Henry, Hughes, Branley,
Dolbear, Popoff, Braun, Wein, Lieben,
Rexss! Langmuir, Duddell, Poulsen, Gold-
schmidt, Arco, Slaby, Bellini, Tosi, La-
tour, Faraday, Chaffee, Cabot, Cohen,
Eccles, Einstein, Rogers, Joly, Crookes,
Round, Wehnelt, Heaviside, Righi, Austin,
Hull, Whitney, Lorentz, Majorana, Zen-
neck, Nakken, Nesper, Trowbridge, Muir-
head, Shoemaker, Schloemilch, Von
Bronk, Ferrié, Wheatstone, Kirchoff,
Sommerfeld, Korn, Belin, Jenkins, et
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FIG, 165, lgf‘\’vml thwk::xg.e du;nml;:{lt:e “2-Tube Tone Beauty.” The tuning cofl may be of the commercial typs. If you wish to make these colla

€2 are 0005 mfd. variable condensers. c

I WAS attracted by the “2-Tube Tone
Beauty,” described in the May 9 issue of
Rapto Worro by Brewster Lee, but have
since lost the magazine. Would you
please publish a picture diagram of it?—
M. L. Milkins, Edge Rock, Mass,

See Fig. 166 fox;thf p‘icture diagram.

WOULD it be better to add two stages
of audio, using two low ratio transformers,
or one stage of medium or high ratio
transformers and one stage of resistance
coupled amplification to a receiver? 2

at size panel would you recommend
for a 4-tube set? (3) To settle an argu-
ment, what do you consider better, rosin-
core solder or plain solder and Aux?—
Harold F. Hooper, Consulate General,
Halifax, Nova Scotia, Canada.

(1) Two stages of audio-frequency
ampliﬁcgtion, using good transformers.
The ratio is not so important as the equal-
ity of transformer. (2) A panel 7x24”
ought to fit the bill. (3) Plain solder and
flux.

s 2

WHAT CAUSES a bell-like tone noise
to be emitted from the loud speaker. It
starts up slowly and builds up to a trem-
endous volume. This noise comes only
when the tubes are operated at low fila-
ment temperature—E. S. Anderson, Hart-
ford, Conn.

The tube should be mounted on a
cushion base, also the tubes should not
be overloaded with plate voltage. The
cause® is microphonic affects inside the
tubes.

* e

I HAVE built the 2-Tube Reflex set
described by Herbert E. Hayden in the
June 20 issue of Rapto WorLp. I wound
my coils and used standard parts all the

in

a. 26 SSC wire. L4 {s wound on & 3 diameter tubing, 3 h, and has 43 turns of No. 24 DCC wire. The latter
a, I8 & 4005 mfd fxed conda

tI:E:ke a small twisted loop for a tap, and wind 41 more turns

, making a total of S1 tums. The wire
. The tickler Is wound on a 2%’ diameter tublng, 234" high and consists of 30 turne of

w:ndln' s & single winding, not tapped,
nser. R3 is a variable grid leak. J iy the nh;lo—dreuhnjuk. R1, R2 are beth
$-ohm rhevstats, using WDI1Z tubes.

way through, but find that I cannot gep

(1) I have a honeycomb coil set using two
a peep unless I disconnect the crystal

.001 variable condensers to tune. hat

At this point I can make the set oscillate.
Stations can be heard with the catwhisker
off the crystal, but not loud or very clear.
As soon as I connect the crystal in the set
it is absolutely dead. When I put the
phone plug in there is a loud click. Is
this right or wrong?—Wm. E. Burns, care

size honeycomb coils should I use to
cover 200 to 600 mcter wavelengths. I
have an aerial 100 feet long, including the
lead-in. Please state exact size coils to
use in the primary, secondary and tickler.
(2) How many turns of No. 18 DCC wire
should I use for the primary and second-

Burns Studio, 11374 S. Sandusky Avenue,
Bucyrus, Ohio.

Test the primary of the first AFT for
an open circuit using a pair of phones.
Reverse the leads of the secondary of the

Even though you may think that
your crystal is good, it seems it is not so,
or else you have a short, as the loud click
indicates.

ary of a 3" basket weave coil form that
is to be used as a tuned radio frequency
transformer and tuned by a .0005 variable
condenser. (3) Is it not possible to use
one of these coils a a 3-circuit tuner and
connect a condenser to it in place of the
wire tickler as in the June 27 issue of
Rapio Woswp. (b) if so what capacity
condenser. (4) Please give the hook-up
of the Biltmore Radio Corp. receiver
(Continued on page 30)

* & %

WILL you kindly answer the following:

Join RADIO WORLD'S University Club

and wo will enter your name on our subscription and Untversity Tists by specialnumber,

Put this number on the outslde of your envelops addressed to RADIO WORLD (not

the enclosed return envelope) and also put in your queries and the guestions will be
answered the same day as received.

And Get Free Questions and Answer Service for the Coming 52 Weeks.
RADIO WORLD, 1453 Broadway, New York City:

Enclosed find $6.00 for RADIO WORLD for one year (52 Nos.) and also consider
this an applcation to join RADIO WORLD’S University Club, which gives me free
information in your Radio University Department for the coming year, and a namber

indicating my mombership.

Name. .
&1 b O TSNP 1 Y (= S, SR o (R ™
City and State...... <o i e b § s T -l
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Makes His Set “Perc’’ Better
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HAROLD HADDEN, of WRNY, “Radio News” station, New York City, adjusting transmitting cable
i is the

(lead-in) at inverted glass cup, which serves as an

insulator. This top of an old percolator.

(Kadel & Herbert.)

“A Set in Every Cell” Is Slogan;
Others Oppose Prison Radio

T UCH DISCUSSION is heard

l\’ about radio in prisons. The
two extremes are the Absolutists
and the Zeroists. The one class has
for its motto, “A radio in every cell.”
The other group rallies "neath a ban-
ner reading: “No radio to him who
evil does.”

The radio manufacturers are in-
clined to side with the Absolutists;
the theatre owners on principle are
favorable to the Zeroists.

3 % *

Much of the debate concerns the
installations at Sing Sing. Oppon-
ents of reception for convicts con-
sider radio too great a luxury to be
enjoyed even by those who have en-
tree at the best prisons.

* * *

A highway robber stabs a man in
the back. steals his bankroll and is
sentenced to 10 years in Sing Sing,

with the added penalty of having to
listen to WHN every night.
* * *

A man who steals some milk for
his sick baby gets 30 days in a
county jail that has no set and is
in a dead spot, anyway.

3 *

An inmate, under a Constitutional
amendment to be proposed by the
Perpetual Convicts League, will be
entitled to instant freedom if de-
prived of DX two nights in succes-
sion

Considerate slayers want all
prison sets to be non-radiating.
Their motto is the Golden Rule.

* * 3%

Programs should be censored, say
nrivileged convicts who have Super-
Heterodynes in their cells. No prison
reformer should be permitted to

Sets in Sing Sir

spread vicious propaganda against
radios in penal institutions.
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THIS massive porcelain insulator, which was made
in Germany, will be part of the equipment of a
new high-powered broadcasting station near Ber-
lin. It is 10 feet in height. General Harbord,
president of the Radio Corporation of America,
returning from Europe, recently announced plans
for the rception of Berlin programs here, with
retransmission by American stations. The insu-
lator will play its part in the original transmis-
sion. (Kadel & Herbert.)
There is nothing so consoling to
A SING SING prisoner (above) enjoying a pro- O11€ al_)out to depart this _11fe as to
gram on his radio set, which he constructed in tune in an vextremely distant 10- ‘
his cell. A view of the cells of the old death
house at S Sing is shown at lower left. A watter.
radio set offers entertainment to all the inmates * *
on the flcor. (Kadel & Herbert.) ’
Give a man a set he can tune—
thors have come from the Death then sentence him to prison. if you
House. like.
: l.u..'l 18
[
thedy 4ty
W S --.,}r; L 8
0 { ’ . - ¥
|
|
AN INSIDE VIEW of the Pressley Portable Super-Heterodyne, as designed by Rossiter, Tyler and
. McDonell, consulting radio engineers. The General Radio rheostats, the Remler condensers {with
Some of the loveliest letters of twin roTt;:rs) and tl;ehSangama Super;ll-:eterodyne transformers and ﬁxfd conden{i]ers arehain plain
- 2 . view. e total weight of the set its, is 10 nds, which is very light cons ering that there
udation of ]IOOkll])S and radio au are seven tubes. This set is very strongly gg:s(mcted and can withstand knocking around.
- — — e W
—
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A More Powerful Diamond;
Still Only Four Tubes
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FIG. 1, the Diamond of the Afr, for
detector output is omitted and the final audio jack
tnserting or withdrawing the plug. The tube in the
180 plate volts. Th facturer 1 ds 112%
at t
supplied by two 4%-volt C batteries

By Herman Bernard

REATER vol-

ume is the de-
mand of many. How
can it be done, with-
out using a greater
number of tubes or
causing  distortion?
When the orchestras
are on the air the
receptionist certainly
wants to get the full
benefit o f their
blasts. It can be
done, but here is a
word of warning:

Be sure that you have a speaker that
can handle the volume. One that will rat-
tle under the strain will not make your
power results worth while.

The circuit diagram of the audio hookup
is shown in conjunction with the wiring
of The Diamond of the Air. This set may
be operated from loop or outdoor aerial.
Fig. 1 shows the wiring for optional use
of aerial or loop, a jack plug, with the
loop tips inserted, being used to cut out
the aerial and its coils (L1L2), when cut-
ting in the loop. Fig. 2 shows this hookup
for exclusive loop operation. The C bat-
tery biasing of the audio tubes is repre-
sented by two separate batteries in Fig.
1 and by one in Fig. 2. Two series-con-
nected 434-volt C batteries are used.

Getting Greater Volume

The greater volume may be obtained
in degrees, as follows:

First, about a 25 per cent increase over
the normal volume of two tubes will re-
sult if a tube is used in the last audio
stage which will stand heavy plate voltage,
with corresponding grid bias.

Second, the set may be hooked up with
the loop in use and, besides, with the
aerial and ground connected to loop ter-
minals,

When these, two methods are combined
the volume is very considerable. This
hookup is the same as Fig. 2 except that
the aerial would go to the grid post of the
first tube and the ground to A minus, in

e
ith 9 1t tive blas. If you use
o Ry solt C batt connected in serles,
needed in the first stage,

as designed for u:ormoul_volume. The radio side of the circuit is the same as previously published. A Jack in the

this

first

time is of the filament-control variety. Thus the emtire set is turned on or off as a unit by

Iast stage ia the mew DeForest product, DV5, which, although drawing only .25 ampere, easily stands

plate volts (B -+ Power Amp.) with

the auth

addition to the loop terminals remaining
where they are.

The first or audio method is simplified
by the use of the new DVS tube, the latest
addition to the ranks of the DeForest
tubes. This will stand a plate voltage of
more than 200, but 180 will be found all-
sufficient, and besides it represents a unit
voltage measurement in the B battery
scale. This tube is placed in the fourth
socket, or last audio stage. The preceding
tube may be of any variety. It is prefer-
able to use storage battery type tubes
throughout, but if one is using dry cells
he may employ four 1%4-volt No. 6 dry
cells in series as the special filament heater
of the DV5 tube and alter the filament
wiring accordingly, using a separate 15-
ohm rheostat for this tube.

The Bias on the Grid

The grid bias on the last tube, as
finally adopted by me after some experi-
menting, was about 9 volts negative. The
rheostat in the negative leg gives about
one volt negative bias to the grid, ac-
counted for by the voltage drop in the
rheostat, while the two 4%4-volt C bat-
teries, series-connected, give the remaining
8 volts.

Tubes themselves have individual char-
acteristics, which we may call their per-
sonalities, and I daresay some of them
have objectionable personalities. There-
fore a liftle more bias than any one source
recommends may work better, or a little
less may, the experimenter determining
this to his own sweet satisfaction. Gen-
eral directions, as applying to voltages
on tubes, except possibly the filament, are
valuable in the abstract but “not so good”
in the concrete. This is no insinuation
regarding the admixture in anybody’s
cranium.

In making tests it may strike the con-
structor that a regulation plate-voltage
tube should be given at least half a chance
to stand up under 180 volts. To the sur-
prise of many perhaps the non-power tube
will function splendidly, giving just as
much volume as the one especially de-
signed to bear this heavy load. But time is
the real test. The good performance will

Pow = tha neg;tiv‘e bial: o:_u}% vo:ltla.
s method, and some other tube for the st audic stage, the wvaried biasi hould be
with the taps taken off at the proper points. If DV5 is-used in both audic sta;:;,g nso hizs is
unless more than 9 plate volts are used there.

The author, bowever, used 180 volts

not last. The choking of the tube is in-
evitable. The symptomic decline in vol-
ume, hardly noticeable at first, but be-
coming acute by fine gradations, tells
the story in a manner that brooks no con-
tradiction.

Iq other words, a power tube, or its
gqunvalent, is the solution, and it is placed
in the final stage because that is where
the heaviest load must be carried. There
are other power tubes on the market, of
course, but the standbys consume much
A battery juice.

Clinical Study of the Tube

.The tube itself requires a little con-
sideration. It should be placed in a
spring ‘socket or otherwise cushioned, be-
cause it has a slight tendency to be mi-
crophonic, this leaning being more than
slight when the heaviest volume is
handled. If the speaker is eating up
all the volume and seeming to cry
for more, then the peril of microphonism
is very small. But if the speaker is rat-
tling, this vibration may very easily be
carried back to the tubes, and the gong-
like noises set up. Another precaution that
must be taken is to avoid putting more
than 5 volts on the filament. This safety
is assured when one uses a 15-chm rheo-
stat exclusively controlling that one tube,
or a strong G-ohm rheostat if two or
more tubes are used in parallel. The tube,
even when 5 volts are applied, usually will
choke up, but about 434 volts produces
excellent results. These are comparatively
small matters to attend to, but become
large ones only when ignored.

How the FCJ Works

For simplicity at the operating end, at
the expense possibly of a little more
gro‘ub}e in construction, a filament control
jack is used, The set, as shown in both
dlag_rams, is for speaker operation ex-
p1u§1vcly, Hence when the speaker plug
is inserted in the FCJ all four tubes are
lighted, and when the plug is pulled out
all the tubes are extinguished. This is
accomplished by having the filament plus
lead to all for tubes interrupted by the
FCJ, the circuit being closed only when
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Does Increasing the Volume
Decrease a Set’s Selectivity?

FIG. 2, the Diamond of the Air, shown in pictwre form, exactiy as it is diagrammed schamatically In Flg. 1, excopt that the unified C baltery is showsn,
and loop operation is pictured without the jack switch

the plug pushes up the second spring
from bottom, Fig. 1. This has a piece of
insulation omn it, to prevent short-circuit
and at the same time to push up the A
battery plus lead against the filament plus
lead, thus completing the circuit.

Selectivity and Volume

Very great signal strength results from
the inclusion of both aerial-ground sys-
tem and loop. This is the hookup previ-
ously cited in the second subdivision. Se-
lectivity is somewhat lessened, but to any
one who desires very great volume, a
little sacrifice in actual selectivity may
not be objectionable.

Indeed, the selectivity problem is very
closely allied to the volume problem. If
it is taken for granted that by selectiv-
ity one means the ability of a set to tune
in one station to the exclusion even of
undertones of all others, that is, to sepa-
rate stations absolutely. Now, the more
audio amplification you add, the louder you
make the output, the less “selective” the
set will seem to be, although actually its
selectivity is unchanged. The reason is
that the sharpmess with which stations
were tuned in and out, when earphones
were used, may have left an inaudible
undertone of two powerful locals, but not
strong enough to actuate the phones. If
you added just one stage of audio and
listened once more with the earphones,
some of the lateral spreading effect would
become audible; at least two stages of
audio certainly would seem to make the
set less selective, that is, produce enough
extra volume to enable you to hear a
station, even if faintly, over a wider ex-
panse of the dial, say, five divisions, in-
stead of only one or two divisions. Then
when the power effect is attained, the
same principle applies, only in multiplied
form. Then, too, faint undertones of one
station may be heard when another one

that you're tuned to is quiet for a mc
ment. Both stations, however, must be
strong locals

More Volume From RF Side

This is a frequent cffect of audio am
pli n. But the greater signal strength

resulting from the loop-outsid acrial
bin
t t
volume round and ric
Ok vianel 1 N
y, th e

t
for unless it is turned toward the station
the signals will imitate a reverential hush
instead of a roaring riot of volume,

The question whether loop or outdoor
aerial circuit, or a jack combination to
permit either, as shown in Fig. 1, or the
loop-with-outdoor-aerial-attached should
be used naturally will arise. As the con-
structor eventually must answer the ques-
tion himself, the best practice would be
to construct the set as shown in Fig. 1,
for then either loop or outdoor aerial may
be used, and likewise, by connecting
aerial and ground to the loop, the other
system may be tested. One unfortunate
thing about this arrangement, however
is that the dial readings are not the same
when loop or outdoor aerial alone is used,
as when both are employed conjunctively
Thus probably the entire wavelength band
may not be within reach, unless one tam
pers with the loop, which he is loath
to do. Therefore, if after full test you

decide that the loop with “geared up”

ial hir icn get busy

ber of ) -
e T Al 1

3 thr April 4, 11,

and ith troublc ting in the April
4 ! 14 [his i

| is

no hat v 1 f is

ic 4

RF, Sodion detector and two
in

facturers advisc against e
being hooked up on the same rheostat
with their own, but I trust this is not due
to professional jealousy! The Sodion is
not critical on ment heating, let the
heating of the audio tubes be your guide,
the detector tube taking what is assigned
to it, like a good soldicr.

The set really does work well no matter
what type of tubes is used, so long as the
tubes are good ones. But of course for
power amplification you need the regular
216A, consufning 1.35 ampercs, with from.
150 to almost 350 plate volts, the VT2 of
the same current consumption, with 350
volts or less on the plate, or the DVS
consuming only 25 ampere, with 5 volts
or less on the filament, and standing
safely 180 volts, and rather dubiously up to
240 volts. The 180 volts may be used where

(Continued on page 24)

DVS lubc:
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A THOUGHT FOR THE WEEK—A radio widow may not be altogether happy, but at least

she knows where to find the old ‘man at night.
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ROXY STILL
FIRST: RACE
VERY CLOSE

Rothafel’s total increased
by 241 while Ben
Bernie, in second place,
Has 103 more than in
last week’s tally; Lead-
er has 10,135, or 146
more than Bernie; Bon-
awitz, third, 8,860;
Happiness Boys,
fourth, 8,744; Two
more weeks to go.
EARING the last lap of the popularity

contest conducted by Radio World,

S. A. Rothafel (“Roxy”) strengthened his

lead, although the vote is still close. He

had been a_ serious contender since the
beginning. Last week’s tally showed him

as having barely captured the lead from
Ben Bernie and Orchestra. Now Roxy

The World’s Most Partlcular Person

/ " T SAY 7 YoU ToLD ME THIS
] SET WAS A WONDER. IT'S
(NOT A BIT SELECTIVE.

=

" KFI, LOS ANGELE

is feeling pretty safe, but Bermes ad-
mirers are promising a surprise.

Roxy’s total was increased by 241 votes,
while Ben Bernie’s was unproved by 103.

Coupons will be published in two more
issues—July 18 and'25—and that will mark
the end of the contest.

THE TALLY

Roxy (S. A. Rothafel), WEAF, N. Y. .10,135
Ben Bernie & Orch., WEAF 9,989
Karl Bonawitz, WlP Philadelphia. 8.8t0
Happiness Boys. WEAF. . 8,744
Ford and Glenn, WLS. Chlc&g 2,132
Alvin E. Hauser, WFBH, N. Y. City. 1,910
Walter Peterson, WLS, Chicago. 1.910
Harmony Girls, WLS. 1,910

Others scattering.

High Praise for Winner

ResuLts Epitor

Tell Lewis Winner, that his article on
“hams,” published in the June 27 issue of
Rapio WorLD, was the best article that was
ever written in your splendid magazine,
barring none.

Henry H. KARPSICKE.
133 Wilkins St., Sagnaud, Mich.

“WIRELESS AGE” UNITES
WITH “POPULAR RAD!O”
“Wireless Age” will be combined with
“Popular Radio” and the first consolidated
issue of “Popular Radio-Wireless Age,
that dated September, will be published
Augus‘ 20

171 GET ALL SORTS OF INTERFERENCE
LAST NIGHT IWAS LISTENING T0

ﬂwr sELE(NTwE? wnvbl HAVE Asn L\ g mls Ano‘

T
D THERE'S

ONLV A 3POINT KIL})CYCLE DIFFEREK(Z IN TNEW\

WAV

L-ENG

WHEN "21.07, LONDON, BUTTED w
AN AND SFDIL.T EVERYTHING

Contest Rules

The votes in RADIO

¢ WORLD'S 1925 contest to
determine the radio entertainer
entitled to the popularity gold
medal may be cast by filling out
the coupons as published weekly
in RADIO WORLD. One coupon
entitles the sender to one vote.
The coupon should be properly
filled out and mailed. Anybody
subscribing to RADIO WORLD
(a new subscriber or one renew-
ing an existing subscription), may
cast as many votes as are rep-
resented by the total number of
weeks of the new or renewed
subscription. In addition, as the
coupons are published, the sub-
scriber may use them for sending
in one vote on each such coupon.
When subscribing, cast your to-
tal subscription votes by speci-
fying the candidate in the sub-
scription order.
2 This contest closes July 31.

e The last coupon will be
published in the July 25 issue.
3 In case of a tie, a gold

e medal will be awarded to
each contestant so tied.

RADIO WORLD’S POPULARITY CONTEST

To Determine the Gold Medal Radio Entertainer for 1925
Popularity Editor, RADIO WORLD, 1493 Broadway, N. Y. C.

1 hereby cast one ballot for:
(Name of Entertainer).....
(Entertainer’s Station)....
(Voter Sign Full Name Here)..
(Street and Number).

(Statc)‘
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WGY USES
WATTAGE
OF 20,000

Even Exceeds That Occa-
sionally, Though Super-
power Is Not Constantly
Employed; Tests of
Enormous Output Called
Successful; R. C. A. Plan
of Power Stations Dis-
cussed; Conference Ex-
pected to Approve In-
creased Power for Many

[Increased Power generally refers to out-
put up to 5,000, while 20,000 or more is
classed as Superpower.—Ed.)

By Thomas Stevenson

WASHINGTON.
I MPROVED broadcast reception due to
greater station power strengthens the
possibility of increases from 5,000 to 10,000
or even 20,000 watts next summer.

This is the view of Government officials
and experts who have been watching the
experiment approved by the Third National
Radio Conference. So good have been re-
sults so far that the next radio conference,
scheduled to meet in Washington this fall,
very likely will take up the question of re-
commending even further increases in
power.

Realizing the unalterable opposition of the
public to anything bordering on mono poly
of the air, Commerce Department officials
are cautious about discussions of increased
station power or superpower. During the
last conference considerable opposition was
expressed to higher power on the ground
that it would enable a few stations to
blanket the entire country.

Only Experimental

Because of this opposition advocates of
Superpower or those favoring increase of
power to 50,000 watts were forced to make
concessions. The result was that the con-
ference recommended that stations be per-
mitted to increase their power to 5,000
watts, if such increase did not result in un-
due interference. The increase was allowed
in steps of 500 watts and when interference
resulted an immediate decrease was com-
pelled. \

The power increase was an experiment
pure and simple. The undertanding clearly
was that only if better public service re-
sulted would higher power be allowed.

Frank announcement was made at the con-
ferences by representatives of the Radio
Cornoration of America that they planned
a chain of Superpower stations of 50,000
watts to cover the entire country. Because
of the 5,000-watt limitation adopted by the
conference the Radio Corporation awaited
the results of the experiment before going
further.

R. C. A. Still Waiting

There is reason to helieve that the Radio
Corporation has not abandoned its plan for
a chain of 50,000 watt stations, but is
merely waiting until the public is convinced

Wilbur’s Threat Forces M’Millan
to Include Navy Short-Wave Set

WASHINGTON.
REDICTIONS are made that the
MacMillan Arctic expedition will suc-
ceed where others have™ failed because of
its superior radio equipment.

Equipped with both long and short-wave
transmitting and receiving apparatus, the
expedition should at all times be able to
maintain communication both among tself
and with the outside world.

Through an oversight, the MacMillan ex-
pedition prepared to leave without includil}g
standard navy radio apparatus among its
equipment. In the opinion of Secretary of
the Navy Wilbur, standard Navy equip-
ment was as essential as short-wave appa-
ratus to the success of the trip.

The Navy Secretary, therefore, warned
the MacMillan expedition that unless the
Navy equipment were included, the Navy
would be compelled to withdraw from the
enterprise. Mr. Wilbur’s request was im-
mediately complied with and the Destroyer
Putnam was sent to Sydney with the spark
set of the U. S. S. Florida for the use of
the expedition.

Calls Both Vital

“Plans for communications by radio be-
tween planes and ships of the MacMillan
expedition and between the base ships and
the outside world contemplated the use of
both short-wave and a standard radio
equipment,” said Secretary Wilbur. “These
plans were formulated between representa-
tives of the Navy Department and repre-
sentatives of Dondal B. MacMilland.

“Both types of equipment are considered
of vital importance to the success of the
expedition and the safety of the Navy
planes and personnel which man them. The
short-wave radio equipment has superior
qualities for long range communication and
communication in night zones. It wasto have
been the main and practically the exclusive
reliance of the expedition for communication
between the expedition and this country.

“The standard Navy equipment was to be
used for communicating between the planes
in the air and the base ship. It was also to
be used for obtaining radio compass bearing
of the planes from the ships and thereby
enabling a constant check on the movements
of planes while flying over the Arctic basin,
so that they would be enabled to return to

I‘TIV_: C;isiAssigned
To Arctic Expedition

WASHINGTON.
Those who pick up signals from units
of the MacMillan Arctic expedition are
requested to advise the Navy Department.
The following calls have been assigned
the expedition:

Navy Arctic Plane No. 3....

Bowdoin .. 00
Peary .. .o,
the base. It is not desired to substitute

the navy set for the short-wave set. Both
are essential to success of the expedition.

Pair Operation Planned

“It was contemplated’ that the planes
would always operate in pairs. One plane
would carry staadard Navy equipment and
would be able to communicate with base
ships and obta.n radio compass bearings
from the base' ships while in flight. The
other plane would be equipped with the
high frequency short-wave equipment. The
latter plane would be at a disadvantage in
flight because the ignition noises would ex-
ist as a serious handicap in the short-wave
equipment. If the planes landed, however,
the short-wave equipment would be the
main reliance because the ignition noises
would not exist and because the set draws
its power from batteries.

“The standard Navy equipment is at a
disadvantage when the plane is on the sur-
face. Tts power is derived from a wind
driven generator which requires that the
plane be inflight in order to attain its maxi-
mum efficiency.

“In brief, the plan classed for installa-
tion in order that all contingencies might be
covered and that the vital radio compass
bearings might be available. The elimina-
tion of the standard Navy equipment for
the expedition reduced by more than one
half the provisions for communication be-
tween the ships and planes, and affected the
safety of material and personnel in the
same ratio.”

that such a step would result in improved
service. It is also known that other sta-
tions are preparing to increase their power
above 5,000 watts in the event permission is
granted by the next radio conference.

It is safe to say that extreme caution will
characterize the treatment of this subject
by the next radio conference. In other
wodrs, the dominant consideration will be
public service. Any scheme designed to give
anv particular group a monopoly will be
immediately vetoed by Secretary Hoover,
while at the same time the arbiter of radio
does not desire to put any handicaps in the
way of steady advancement of the art.

Called “Complete Success”

When the next conference meets there
will he available for its consideration con-
siderable data on the results of the increase
from 1,000 to 5000 watts. In the opinion
of experts, the experiment has been a
complete success and approval will be urged
for even further power increases.

Some data regarding even higher power
may be available for the next conference.
Two stations — KDKA, Pittsburgh, and
WGY, Schenectady —hold licences
which permit them to use almost unlimited
power for experimental purposes. Each
of these stations is equipped to use around

40,000 watts and there is every reason to be-
lieve that both of them have gone well above
20,000.

Yet few complaints have reached the De-
partment of Commerce. If WGY tends to
blanket Schenectady (which, according to
reports, is true) the fans of that city are
too loyal or too fond of their local sta-
tion to protest.

Public Will Decide

The attitude of the public will determine
whether higher power will be permitted.
No station, experimental or otherwise, will
be permitted to increase its power to a
point where interference” will result.

In the final analysis, one fact stands out.
Stations located in congested centers, or in
the heart of a city, will never be permitted
to use high power. If Superpower comes
about it will be used only by stations located
20 or 30 miles from cities, only a few will
have distant reception spoiled.

(Copyright, 1925, by Stevenson Radio Syndicate)

THE 1-A PORTABLE, 1925 Spring Model, a
2-Tube Set of Great DX Powers. Two controls.
Described by Herbert Hayden in RADIO
WORLD, issues of March 28, April 4 and April 11,
with trouble-shooting article in April 18 issue.
Profusely illustrated, including templates. Send
60c, get all four copies. Address Circulation Mana-
égr, RADIO WORLD, 1493 Broadway, New York
1ty.
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Literature Wanted

THE names of readers of RADIO WORLD
who desire literature from radio job-

bers and dealers are published in RADIO

WORLD on request of the reader. The

blank below may be used, or a post card

or letter will do instead.

Trade Service itor,

RADIO WORLD.

1493 Broadway, New York City.

I desire to receive radio literature.

Name .....ociveaepegnencneirarinenseiaeniain,
City or toWn.........vevveierirans 500000
State .viieniicenone 3 oloiaalvlelaislsloie s RATNE Y+ malEome o e
Are you a dealer?...coiviiiiiiiiiiiinia.

If not who is your dealer?

His Name...oooiviiirariiiereniniianannines
His Address.........cocovveneiniennriiinane..
V. P. Ramscy, Box 1308, Bristol, Okla.

Wm. E. Dun am, Neelyville, Missouri,
E. Steward, Sarnia, Ontario, Canada,
M. A, Gowing, 1294 Corbett St., Portland, Ore.

gon,
Wm. Holub, Fairchance, Penn.
Robert G. ?uiam, Grand Mound, Ia. DealerN)
Pascal P. Pratt, 403 Fraoklin St., Buffalo, N,

Y.
oseph Doughton, Guilford College, N. C.
illus Bordin, Warchula, Fla, (Dealer.)
George Price, 436 9th Ave. . Y. C, N Y.
w(.}. Turner, 83 Oakland Ave,, Mil’waukee,
is.
B C. Elder, 427 Stockton St., San Francisco,

L. R. Bowden, P. O. Box No. 257, San Fran-
cisCo, L

Hijos de Pedro Abella, Princesa 12, Barcelona,
Spain.

C. J. Greene, 616 Park Ave., Youngstown, Ohio.
{Dealer.)

Coming Events

AUG. 22 to 28—3d Annual Pacific Radio Ex.
position, Civic Auditorium, San Francisco. Write
P, E., 905 Mission St., San Francisco.

SEPT. 5 to 12—Third annual National Radio
Exposition, Ambassador Auditorium, Los Angeles,
Cal. Address Waldo K. Tupper.

SEPT, 6 to 12—National Radio Exposition,
Grand Central Palace, N. Y. C. Write American
Radio Exp. Co., 522 Fifth Ave., N. Y. C.

SEPT. 9 to_ 20—International Wireless Exposi-
tion, Geneva, Switzerland.

SEPT. 14 to 19—Second Radio World’s Fair,
258th Field Artillery Armory, Kingsbridge Road
and Jerome Ave.,, N. Y. C. Write Radio World's
Fair, Times Bldg.,, N. Y. C.

SEPT. 14 to 19—Pittsburgh Radio Show, Motor
Square Garden, Write J Simpson, 420 Bes-
semer Bldg., Pittsburgh, Pa. .

SEPT. 14 to 19—Radio Show, Winnipeg, Can.,
Canadian Expos. Co. ‘

SEPT. 21 to 23—International Radio Exposition,
Steel Pier, Atlantic City, N. J.

S 28 to OCT. 3—National Radio Exposi-
tion, American Exp. Palace, Chicago. Write N
R. E, 440 S. Dearborn St., Chicago, I

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

OCT. 5§ to 10—Second Annual Northwest Radia
Exposition, Auditorium, St. Paul, Minn

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

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

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

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

OCT. 17 to 24—Brooklyn Radio ‘Show, 23d
Regt. Armory. Writeyjoa. O'Malley, 1157 Atlantic
Ave.,, Brooklyn, N, Y, . . |

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

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

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

NOV. 19 to 25—Milwaukee Radio Exp., Civic
Auditorium. Write Sidney Neu, of J. Andrae &
Sons, Milwaukee, Wis. . N

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

THE DIAMOND OF THE AIR AS A 2-CON-
TROL SET, by Herman Bernard. This is the cir-
cuit that is sweeping the country. Four tubes;
loop or aerial. Send 30c for May 23 and 30 issues
of RADIO WORLD, 1493 Broadway, New York
City.

A $5 HOME-MADE LOUDSPEAKER, bx Her-
bert E. Hayden, in Feb. 7 issue. Send 15¢c for
copy, RADIO WORLD, 1493 Broadway.

When His First Set Really Worked

YEP, |

MADE IT
ALL MYSELF

LT

OH JIMMIE

A MABLE

Gssacaaaccansssasy
RS S € -

ITS JUST

WapLen -~

THE RADIO TRADE

Many Jobbers Doomed,
But the Institution
Will Stay, Says Expert

Chicago, IIl.
Eprror Rapio WorLp:

In your June 6 edition you ask “Is the
Jobber Doomed?” We believe that a
great many of them are doomed and the
sooner they pass out of the picture the
better it will be for the legitimate jobber,
or the ‘one who does real constructive
work.

A great many jobbers and manufactur-
ers will look forward with much interest
to see how Charles Freshman comes out
on this new plan. It will take an army
of people to successfully operate a direct-
from-manufacturer-to-dealer plan, and if
it does not break the manufacturer who
tries it we will be badly fooled.

We still believe that the jobber is a
necessity and can hardly see where it is
possible to eliminate him, as it has been
tried in other lines before with no success.

WAKEM & McLAUGHLIN, Inc,,
Distributors Radio, Supplies
and tquipment.
R. A. Whipple, Manager.

A New Model Condenser

Silver-Marshall, Inc, of 110 South
Wabash Avenue, Chicago, announce a
new straight-line wavelength condenser.
It is the result
of considerable
experiment and
research and has
gained the favor
of radio engi-
neers and editors.
The Silver-Mar-
shall condensers
were among the
first properly-designed condensers of this
type to be placed on the market They

are of the single-bearing type, equipped
with a long cone brass bearing, adjust-
able, and an ingenious and original ten-
sion adjustment mounted on, but inde-
pendent of, the bearing. All plates are of.
hpavnly hardened and flattened brass, en-
tlrely' silver-plated, as are all current-
carrying surfaces. This feature, in con-
Junction with the use of a minimum of
hlgh-grade_insulation well out of the
electro-static field, results in this con-
denser having even lower losses than
many laboratory standards. The single
end-platp, as well as the shape of the
pl:'«ng:s, 1s responsible for the very low
mimimum capacity and the exceptionally
high capacity ratio.

NEW CORPORATIONS

Kanes Radio Shop, Brooklyn, N. Y. 000, L.
and M. Kannengieser, J. Bahr. (Atty.: Isglleinfeld,
215 Montague St., Brooklyn, N. Y. C,

Hytone Battery Mig. Co N. Y. C, radio,
$10,000; J. Tiscione, Es Loet, M. Kaye. (Atty.,
B. Eskwitt, 51 Chambers St., Brooklyn, N. Y. C))
MCbatga% IIK(adié) ]é:l:)rp., . Y. c:‘,mswm); D

. an . R. i b "
S._ Rubin, 120 Brway, N ¢ gyoenbers. (Auy,

C., supplies, $300,000.
Co., Delaware.

omerset Radios, No¥
United States Corporation

Condenser Corp, of America., N. Y. C., make
radio apparatus, $10,000; C. Wachter, V. Gilroy,

s Strysower. (Attys.,, Gilroy & Hymnn, 233
B'way, N. ¥ C)

Otto R, Gischow Co, N. Y. C., radio, 1,000
shares, $100 cash; 1,000 common; no par; O. R
Gischow, J. F. Borschardt, M, A. Shaw. (Atty.,
S. H Kunstlich, Bible House, N, Y. C)

Business Opportunities
Radio a n d Electrical

Rates: 50c a line; Minimum, $1.00

RADIO MANUFACTURER, with completely
equipped plant has devcloped new radio receiver
which makes present radios obsolete; additional
capital is required to properly market product;
{x]l(l)RiBe-hgatwn mvmnf ﬁox 300, RADIG

ASSOCIATES WANTED, radio receivers, manu-
facture sales, financial management; positions

open to suitable persons; $5,000 . 5
RADIO ‘WORLD: ! ¥0%0 to $10,00. Box 200
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REVERSE
FEEDBACK
HIS CHOICE

By Claud Faux

1020A St. Clair Ave., West, Toronto, Ont.

Rapio Garrery EpiTor:

In my Superdyne receiver I am
using a Federal anti-capacity switch
for long and short waves and I think
this is a big advantage in tuning
in stations from 220 to 275 meters. With
regard to the RF transformer, I have tried
Anderson’s, Rabio WorLp’'s 1925 Model,
various basket-weaves and spider-webs,
but I eventually went back to the orig-
inal solenoid plate impedance ¢oil, as in
my experience it gave better volume and
equal selectivity. The coils are wound on
skeleton bakelite tubing that I cut out
with the aid of a small fretsaw. The pri-
mary of the first coil is 10 turns No. 20
DSC enameled wire and the other three
coils No. 22 DSCE wire, the tickler be-
ing held together by four strips of gum-
med tapes. I made a big effort to get this
wire because I have had disastrous expe-
riences with defective insulation on the
regular DSC wire, causing short circuits
at inopportune moments. The filament
circuit is not directly connected to ground,
the primary coil, metal shelf brackets and
the metal covers of the audio transformers
being the only things grounded.

In my original assembly I had the first
dial controlling the tuning condenser, the
second the oscillating coil and the third,
the plate coil condenser, but to give more
distance between coils I fhow have the
oscillating coil first. The grid condenser
is an Amplex grid-denser, as is that across
the primary of the first audio transformer.
I have a Bradleystat for each tube and a
Bradley-leak for the detector tube con-
nected to A plus. The condenser across
the secondary of the second audio trans-
former is a . Tubes are mounted
on a shelf to give the shortest possible
leads to the transformers, etc. For the
RF tube I have had good success with the
English Cossar HF tube, although they
have a short life on a regular 6-volt bat-
tery. They are wonderfully quiet in oper-
ation. At present I am using a Myers
tube with an adapter and it is working
very efficiently. The detector is a 200 and
the audio tubes 201As. I have 90 volts
on the amplifying tubes with a 42 C
battery on the grid of the audio tubes,
separate B battery for the detector tube.

Results with this receiver have been
very gratifying and 1 consider it one
of the best 4-tube sets I have tried or
heard and I have not yet heard a 5-tube
Neutrodyne or otherwise that can do any
better consistently. My longest distances
are KFI and KGO, 2175 miles, and in the
Winter months I reeive them very fre-
quently. I have also heard Calgary, 1710
miles, Omaha, Oklahoma, Florida, Cuba,

NEUTRODYNE KIT $19.75

Complete kit of licenssd Neutrodyne parts. including
panel, tube sockets. rheostats, jaek, fixed condensers
and grid leak. Neutroformers complete with varfable
condensers and neutrodons. Fvery part included even
to screws and wire. Fasy read plans.

8end No Money Order by Posteard

Pay the Postman
RADIO SURPLUS STORES

HELENA MONTANA

LISTEN_ IN cvery Friday at 7 P. M. and hear
Herman Bernard, managing editor of RADIO
WORLD' discuss “Your Radio Problem,” from
WGBS, Gimbel Bros., New York City, 315,6 meters.

ﬁ' L3

PN

THE REVERSE FEEDBACK CIRCUIT buflt by Claud Faux.

Texas, Tennessee, Alabama, Missouri and
almost every station of any size within
1,000 miles, about 150 in all. My last try
for distance was on Saturday night (or I
suppose I should say Sunday niorning)
May 2nd when I heard 6KW, Tuinucu,
Cuba, at loud speaker strength and KFI,
Los Angeles, fairly well on phones.

As a result of my own individual expe-
rience with various reflexes and dynes I
have come to the conclusion that for all
round satisfaction the Superdyne is a hard
circuit to beat.

When summing up results of a partic-
ular circuit do it from the viewpoint of
all-around cffect. I am fully sold on the
idea_that if you want volume you must
sacrifice something in selectivity, or if
you want selectivity you must be prepared
to sacrifice something in volume. You
cannot have everything in a 4-tube set.
Also do not overlook the question of tubes.
To ‘my mind tubes, or I should say the
variations in tube characteristics, play a
part in condemning otherwise good equip-
ment that is not generally properly con-
sidered. I have had 201As that worked
perfectly as RF tubes and other 201As
that were more of a liability than an
asset. American and Canadian manufac-
turers of tubes will one day come to the
conclusion that it will be good business
for the radio industry in general to grade
tubes according to their different qualifi-
cations, but till that day arrives it is very
important to treat all tubes as being un-
known quantities until you have tried them
out considerably in different ways under
varying conditions.

‘This Is KIT WEE

On Your Vacation Take A Portable

Hayden’s Handsome 4-Tube Portable

LIST OF PARTS

One Karryadlo, includin, It .
e 9 self-contalnad loop and fold
One Bruno No. 99 Juoler eoll,
;wa gru:lo N&.I ladarlabls condensers,

ne Continen midget sondense h

One Dubltler Durstran. i gl ke,
Four Caldwell sotkets.

Two Jaflerson (8 to | and 8 to I)

audlo-frequeney tramsformers. o “T7""—3 tube tieklor),
One 7x18” drhled panel, () wonder set One slngle-clreult $39 95
“b@ consisting of Jack. Q
2—Bruno Brackets

Diamond of the Air

of parte - 541.50

(With Teep $46.50)

1=—Bruno 77
Condenser

l—Brune 20
(—Bruno 10
tat

2—A.F.

Hayden’s 1-A Portable

ot st e 91399

1—Fllament
2—4"" Diah

{—7""18" Panel.
I—Bruno Ne.
|—Bruso Triple Socket Strip

stat.
1—8Ingle Jack
I—Doubles Jack
Transformers
1-—.001 Fixed Condenser
1—.00025 Grld Condenser
—2 Meg. 8

OO KLET
INVENTORS

IF YOUR INVENTION s new aad sseful W ke
potantablo. 8end me ysur uketsh. I. H.
POLAGHEK, 70 wall 8t.. New YeriL
0g. Patent Atterney-Englaser

KARRYADIO

Portable Radio Case—Price $15.00

The loop sover swings en 8 plvet.
The Horn e cellapudnte,

USED IN HAYDEN’S
HANDSOME PORTABLE

11 your dasler aa’t supply yoy.
order  direet  frem  fastery.

ARMLEY RADIO CORP.
45-70 Fleet St Jersey City, N. J.

THE RAMBLER SIX
A REAL PORTABLE

Volume, Clarity, Portability, Durability and
Beauty Umqurfllcd
Lightest Ta welght. 21 pouads.
Bmallest In slze. 14x9%20% Inshes
LIST
PRICE.......... = 580.00
If yowr dealer cannot make immediate de-
Hvery we will ship direct from factory same
day your moncy order or check is received.

‘ American Interstate Radio Service

183 Greenwich Street, New York City
Distributors. Jobbers, Dealers, writs fer
I speclal trade terma.

K for Set Builders

One socket subpanel, with binding posts and markers
Ono .00025 mfd. orld condenser,
Two fixed condensers, .001 mftd,
One filament switsh.
One 30-ohm Brumo rheostat.
—~aes Thren Amperites.
Twa 3" dlals,
One 2" dlal (for

Quertzite Tuaer
18 UItra-V'lrIn

4 Tube Superdyne

o e $39.50

Ohm Rheostat
or 8 Ohm Rheo-

Bruno “88” — 4.tube
Radio Frequency Kit

piete $22 .50

rid Leak
Switeh

$22.50

Write for Free Catalogue and Hookups

B-C-L Radio Service Co., 222 Fulton St, New York City
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Try Out Different Voltages;
Ignore Advice, says Bernard

(Continued from page 19)

B plus Power Amp. is designated in Fig.
However, the manufacturer cites 180
plate volts for resistance AF, not for

poir]
L

o
CableaneZolleringloge
LitleBrother tothe

muifthuo

4Foot #1120
8Foot 128

Al the latest and
best Hits'inour new

W

O other Radlo Catalog in-

cludes such a complete
assortment of the best and
latest Knock-Down Kits, Parts
and  Accessorles.  You need
this book—Write for your
FREP copy today!

We Save You Money!
©Qur business is to buy up manu-
facturers’ and government surplus
stocks, jobber and dealer bank-
rupt stocks—but only brand-new,
fully guaranteed, natlonpally ad-
vertised apparatus. Qur catalogue
crammed with bargatns.

R

C CAGO

ENERC X v 2 3

ORI
i

94-:_/
509 So. State St., CHICAGO, ILL., Dept. RW.6

transformer AF, which he limits to 11214

| volts, with a 134-volt negative bias on the

grid. Note that the plate voltage is much
higher per given negative grid bias than
with the run of tubes.

Advice About Advice

But, as intimated previously, too much
stock should not be taken of voltage ad-
vice, except regarding the filament heat-
ing. It is well-intentioned and based on
averages struck after many lhours of test-
ing of hundreds of tubés, yet it may be
worthless to the particular individual read-
ing the advice, for the tube he has bought
may not be average. The purchaser may
be unusually lucky. The tube may be far
above the average!

Therefore, it is just as well to let con-
venience itself lend a helping hand. Sup-
pose you haven’t four 45-volt B batteries,
necessary to constitute that 180-volt block?
Well, you certainly have 9, or you
wouldn’t be experimenting with AF. Also
you probably have a little 22J4-volt one
lying idle under the radio table, sO if you
will hook them up in series you'll have
your 11214 volts, or you can get along on
just 90. If results are to your satisfac-
tion, let them go at that until you are
ready to try out higher plate voltages.
You don’t have to use the higher voltages.
Ninety will suffice, but the others vylll
give more power. Still, should switching

| from 90 to 180, with accompanying in-

creased grid bias, fail to give you more
vo?ume, gdo not hesitate to discard the
180-voit idea. In your case the best thing
for you is the voltage that works to your
greatest satisfaction, and ghere is no qeed
of pressing extra vqltage into service Jjust
for the sake of being able to say it 1s
there.
Detector Voltages

The same principle applies in the RF
and detector stages. Normally 45 volts
will be plenty on the RF side. The sam(e1
B plus lead is shown going to the RF .:J.nF
the first AF stages outputs, but!the ’11_2
may well be 45 and the AF 67Y5. TY

HI -

voltage.

receivers.

5 VOLTS

You can’t lose, for Clear-
tron is backed with
tronclad gumrantes to
make good.

THE NEW RADIO TUBE

Designed especially for resistance

_ COUPLED AMPLIFIERS

Tested and approved and used

By Radic World

Another Cleartron product—the .
greater volume, better quality at one-third the plate
Designed for Resistance, also .Intermedlate
steps of Superhetrodyne and in Radio frequency

AMPLIFICATION CONSTANT 20

(Almost 3 times that of 201A)

Price $3.00
CLEARTRON

28 WEST 44th ST.

CONSTRON

Type C. T. 101A

tube that gives

14 AMP.

Manufactured by

NEW YORK

different voltage taps on the batteries.
Use one of the idle battery cords to con-
stitute the RF B plus lead, as separate
from the first AF B plus lead. In the
detector stage, particularly if a D21 tube
is used, 45 volts has always worked best
for me, and even with other tubes greater
volume has been obtained on this vojtage.
One thing to fight shy of, however, is a
critical regenerative condition, due to too
high a plate voltage in the detector output.
The sudden sharp “plop” may be due to
just this., A smooth whistle is the aim
not the thudding effect that makes tuning
s difficult

The Diamond as originally presented
had a jack in the detector output and an-
other in the final audio output, neither

“HOW TO MAKE—"

The following fllustrated constructional
articles have appeared in recent issues of
RADIO WORLD:

Sept. 6, 1924—4 simplified
Grid-Blased Detector, by p
A Low-Loss Wave Trap, by Brewster Lee.
Nov. (5—A Sturdy Low-Loss Cofl, by Lieut. P. V.,
O'Rourke. ~ An Ultra 2-Tubs Recelver, by

Byrt C. Caldwell,

6——A 8-Tube Super-Heterodyne Using, a
Varlometer, by J. E. Anderson. A $1 Coll
Winder, by Herbert E. Hayden

13—The World's Simplest Tube Bet, by

in Tons,

Dec.
Lieut. . V. 0’Rourke.
20-—A 1-Tube DX Wonder, Rich
An Interchangeable De-
White.

Dec.
by Herman Bernard.
tector, by Chas. M.
. 2-Tube Varfometsr Set, by Lieut.
P. V. O'Rourke
Jan. 3, 1925—A 3-Tube Portable That Needs No
Outdoor Aerlsl, by Abner J. Gelala.
(0—A -Loss DX Inductance, by Herbert

E. Hayden.
J.xn.Gl I7TA $25 1-Tuhe DX Wander, by Abner J.
e

ula.

Jan. 24—A Selective $15 Cryatal Bet, by Brewster
Les. A Variometer-Tuned Reflex,
J. Gelula. An $18 1-Tubs DX Circuit for
the Beginner, by Feodor Rofpatkin.

Jan. 31—A Transcontinental 3-Tube Bet, by H. B,
!\)\'rlxht. 'Anlm?xwlmanlal Reflex, by Lfeut.

a.

. V. O'Rol

- 7-——The Bluebird Reflex, by Lisut. P. V.

O'Rourke A $5 Home-Made Loudspeaker, by

Herbert B. Hayden

Feb. 14—A Super-Sensitive Recelver, by Chas.
H. M. White. A Honeycomb RFT for DX,
by Herbert B. Hayden

Feb. 21—A 1-Tube Refler for the Novice, by
Feodor Rofpatkin, A Set for Professional
Faolk, by Lisut. P. V. O’'Rourke. A Honey
wmb Crystal Reosiver, by Raymond B. Walles.

Feb. 28—A Set That Does the Most Possible, With
6 Tubes, by Thomas W. Benson. Three

Neutrodyne with
J. E. Anderson.

Dec.

Dec

—A

Jan.

Reststance Stages of AF an the 8-Circult
Tuner, by Albert Edwin Sonn,
March 7—8torage B Battery, by Herbert E.

Hasdon. Benson’s Super- Hotarodyne.
Marecham—frhe Refloxed 3-Cireult Tuner That You

n Log, by Herman Bernard.
Mareh  21—A " Varisble Leak, by Herbert H.
Hayden. A 4-Tube, 3-Centrol Set That Geta

the Most DX, by

Novico, by Feodor Rofpatiin
Aprll 4—The Dismond of the Adr,(Part 1), by
‘wan Bernard. What the New Sodion
Is, by Big E. Finkelsteln. Bets for the
D evotes, by Lieut. P. V. O’Rourke.
Aprll | l—Audio Hookups for Fine Voluma esnd

Quality a5 Well, by Brewster Lee. The Dia-
mond of the Alr (Part 1), by Herman Bernard.
ll);’l‘ub:kDislnnus-(}ve(»'.hu Beis, by Lieut. P. V.

Rourice.

Aprll (8—The DMamond af the Afr (Part 3}, by
erman Bernerd. The 7-Tube Pressley Buper-
Heterodyne (Part 1). by Thomas W. Benson,

An Easy D Coll, by Jaek Norwood,

April 25—A B-Tube, 2-Contro] DX Reflex, by
Brewster Lee.  Trouble Bhooting Artiele on
Diamond of the Alr, by Herman Bernard.
\“Vvlr{nx the Prossley Set (Part 2). by Thomas

g 50T
May 2—The Twinplex, by J. E. Anderson.
May 9—A Set to Cut Statle, by Feodor Rot-
patkin. Torold Circult with Resistance AP,

by E. I BSldney. A Push-Pull AF -
plifier, by Lt. Peter V. O’Rourke. A
Moy 16—A 3-Tube Reflexed Neutrodyne, by
Parcy  Warren. The Baby Portable by
Herbert B Ha Ons Tube Mors for
A yoninalllyl., by"Blnwu;{l Leo.
a; ~—Powerful 3-Tubs {3
BB et Reflex Recelver, by

The 2-Contro! Diam Pant

1), by Hermsn Bernard. ood

May 30—Wiring the 2-Contrd! Diamond (Part 2),
by Herman Bernard, 1-Control Neutrodyne,
by Sidney E. Finkelstein, Making Your Set
Tune the Entire Wavelength Band, by J. B

J AgderTl:n. Smokestack P

une 6—The Smokesta ortable, by Neal Fits-
alan. and B Battery Eliminators, Using
DC (Part 1), by P, B. o A Wave

s mleger,s:)y II‘wSlr:o Wisner. .

une §3~—Simple rt-Wave Clrcuits, by Herbert
E. Hayden. A Simple Push-Pull Rheostat, by
A. C. G. Forcs. A and B Battery Eliminators,
Using AC (Part 2), by P. E elman. A
Po{;ubla by

Super-Heterodyne, Wainwright

Astor.
June 20—The Diamond us u Reflex, by H o
%semnrd. B AH ’zé’mbo APorta.bh B-ﬂexa,rm;y
rhert E. Hayden. Reflex for 99
e B B 0V
une ~——The Pocketbook Portable, Burton
Lindheim. The Power House Set!”by John
Learning the Code.

L. Munson. Lesson on

Any copy 15c. Any 7 coples, $1.00. All these
32 coples for $8.75 or start subseription with any
Issue.  Radlo World, 1493 Broadway, N. Y. City
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Bernard'’s “Oné Bad Fault’_’
Exposed by a Keen Analyst

being filament-control. No power tube was
used in the final audio stage, but that is
nothing that a hookup discloses, but mere-
ly suggests, by reason of designated volt-
ages. Therefore those who have no copy
of the April 4 issue, yet desire to construct
the set, may do so with full benefit and

RADIO %%

LOG
AND HOOK-UPS FREE

OQur great new catalog, fresh from the press, contsins the

very newest In complete sets, parts and nccessories—

hundreds of amazing bargains, 250,000 customers testify
our wonderful values and reliability. Complete in-

structlons  with _diagrams for

popular sets FREE, S8END QUICK

for your copy.

(Please include rpame of friend who 1Is interested in
Radlo.)

THE BARAWIK CO.

102-104 So. Clinton St.
Dept. 121 Chleago

FROM NOW UNTIL
October 1

For $1.50

Don’t fail to read RADIO
WORLD right straight
through the Summer and thus
be sure of getting the finest
service possible out of your
set

RADIO WORLD

1493 Broadway New York City

assurance, by using the present article in
place of the one published April 4, and
reading the instalments in the April 11,
18 and 25 issues. All these concern the 3-
control set. Those desiring the 2-control
circuit should consult the May 23 and 30
issues besides, and also the June 13 num-
ber, which contained coil-matching data
of general as well as specific application.
* X

ResuLts Ebitor:

I always read the discussions in the
Radio University and am amused some.
times at the different queries. Herman
Bernard has a number of very interesting
articles about the “Diamond” and surely
the man made no mistake when he pub-
lished that circuit. I have dabbled with
one stage radio, tuned, a detector and two
audio, with regeneration, for a long time,
but never on a loop until Mr. Bernard
brought it out with the Sodion tube. I
have built the 4-control, 3-contro] and the
2-control and the 2-control reflexed,
also a 2-control cramped in an 18"
panel and that worked well; in fact
they all worked excellently. The sets will
work hooked up any way, made of 10c

all that I have said it has, and more. I
will prove it to anyonc interested. This
is one of the most wonderful sets that I
have ever constructed. I have read RA-
DIO WORLD for about three years and
have every copy. I guess that I have
built every set that was described. The
Diamond and the Superdyne are the best.
L. P. GAYLORD,
5323 Bertrau Ave,
Chicago, Ill.
x K *
Resurts Epitor:

I built the 1925 model Diamond of the
Air. Believe me, it is all you claim for

> 3 wd’lfza
12-Cell — 24-Volt / 5+
Storage‘B'Battery Ry

Positively given froe with each
wurchase of a WORLD “"A™
Storage Batte: You must

condensers: or Bremer-Tully condensers, |

spider-web, low-l6ss, solonoid, or any
other coil. In fact, it will work made of
anything and will do anything any other
set will do and many things other sets
won’'t do. During a hot afternoon I
brought in two stations 512 miles away

on a loop with wonderful loudspeaker |
volume. Of course if a person is not sat- |

isfied with 1,800 miles with outside aerial
on a loud speaker in the summer night
why then he had better get a 15 or 20-tube
Super-Heterodyne.

But anything under that, The Diamond
will do it, and the way to do it is to build
it exactly as Mr. Bernard says (April 4, 11

and 18), using a Sodion tube and use the ‘

best parts obtainable.

Mr. Bernard has one bad fault. He does
not tell you all the set will do. But I
am not afraid to say that my set has done

ry.
send this A’d with your order.
WORLD Batteries are famous
for_their gueranteed quality
and service. Backed by years
of successfgl manufacture and
thousands of satisfied wsers.
uipped with i e,
an nauranco againat acid and leak"
age. Youeave b0 per cent and geta
2-Year Guarantee

Bond in Writing JORD Ba- | Approved

““tell thelr friends,”” That's oof Tand Listed
Sotid Rubber Case Radio Bats(eries
6-Volt! 140-Amperes . . 13.00 | Authorties

Send oudl' est proof
of performance. nd your order in today. as Standard
6-Volt. 100-Amperes . . 11.25 din
G—VZI'.. lzﬂ-A:;DEres. . - . 13.2 bv l'ea g
Solid Rubbor Case Auto Batterios | including Radio

wdo, $11.25 | New -

Volt, 11-Plate . v bora-
tvzu, 13- Plate 13,35 | torics, Popular
12.Volt, 7-Plets . . . . . . . 16.00 tS:::nc? By
Send No Money Just state bats | 1 Populur

we will ship day order s rectlved, by Ex-
c.0'D; 2bisst, £0 gour examination | forics,  Radl
O e e 8 ; | oratories, Radio
Extra Offer: © percent discount for canh | prutorics,Rud
uy Now and et 8 quar.
cd batiery at 50 per cent saving toon. | and Lafax, Inc

WORLD BATTERY COMPANY
1219 So. Wabash Ave., Depl. 17 CHICAGO, ILL.

World

STORAGE BATTERIES RADIO
{HDRA=WEAF= WEN WS =KiJ ZRG0 =K} BE= WIY 7KOF)

For
AUTC
and

basis of its merit the

Canada while nearby
with any type of receiver,

206-210 FIRST STREET

HEATH'S “RADIANT” RESISTO-FORMER
The Basis of Success of the

POWER HOUSE SET

The Radio World’s “Power House Set”—the epitome of
simplicity and satisfaction in radio reception-—employs as the

€ “Radiant” Resisto-Former,
coupled amplifier and Heath “Radiant”

strumental in tuning in Dallas, Mexico, Cuba, Fort Worth and
stations were broadcasting.
Details in article in this issue.

Manufactured by

HEATH RADIO & ELECTRIC MFG. CO.

Makers of Heath Radiant Condensers

Price for

1 b

This 3 stage l;_.ﬁi;;?‘
Condensers were in-

Suitable

$14.00

NEWARK, N. J.
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“The Diamond

is the Best,”

Another Responds in Litany

it, and then some. I have a 5-tube Neu-
trodyne that cannot compare with it. I
have built nearly every circuit published
by you for over a year and a half, but
the Diamond is the best. Kindly send me

ACME POWR-BEE

Better Than “B” Battery
NO HUM NO NOISE
Reduces the cost of radlo. At your dealer's or write.
THE ACME ENGINEERING CO.
Dept. § LOUISVILLE, KY.
Daalers write for big sales proposition.

NO DEALER PROFIT
Postage Prepald—Satisfaction Guarantesd
ONE—“Goode” Two-o-one A Tube..........$1.80
THREE—'Goods’ Two-c-ane A Tubes...... 8.00
The above 13 & five voit, quarter-ampero tube for use
on storage batterles and can be used oither as a
Detector or an Amplifier,
THE GOODE TUBE CORP,, Inc.
OWENSBORO (Dept. B), KENTUGCKY

FRESHMAN

MASTERPIECE

5-Tube Tuned Radio Frequency Receivers
Sold by Awuthorized Freshman
Dealers Only

OPERATONE

.'/—\

RADIO
| TUBES

Guaranteed
the Best

Type 201A
Type 200
Type 199
199 with
Standard
Base
Type WD12 $1.25
Mail Orders Filled.
Dealers, Jobbers,
Write for Discounts

OPERATONE TUBE CO.

Room 411
324 West 42nd Street, New York City

OPERATONE
20)-A

the Diamond nameplate. I get five radio
magazines, but RADIO WORLD is the
one for clear and efficient hookups. Wish-
ing your magazine a long and continued

success, I am,
FLOYD B. WALTON,
2858 N. Bonsall St.,
‘Philadelphia, Pa.

This Nameplate
FREE

RADIO WORLDS
DIAMOND
OF THE Al ,
A Gem, AJewel and AJoy”
1925 SPRING MODEL

A BEAUTIFUL colored nameplate to

put on the panel of the Diamond
of the Air will be furnished free to all.
Send in your request now, if you haven't
done so before.

Directions for Use

Take the nameplate and immerse it for
two minutes in a glass of water, making
sure that the entire nameplate is covered
with the water. When you jnsert it in
the water, the paper wil] coil up and only
after it starts to uncoil, take out and
place on a piece of blotting paper. Take
dull knife and lift off the nameplate gently,
to get it transferred to the blotter. Do not
injure the nameplate. You won’t if you
take care. On your panel draw a line
representing where the top of nameplate
is to go. By coiling back the blotter or
other piece of absorbent paper you can
see the nameplate top sufficiently to
justify it with the line on the panel. Press

RESISTANCE COUPLED

s
Y5 e ] — AMPURIERS
Coveye, Ji A new bookle! that fells how
e [l Yo obtain womderful Tone
with your present set af
very low cost.
¥ Only 10 Cents Postpaid

COLE RADIOMFGCORR  BLOOMFIELD, N.J.

]

firmly and nameplate will stick to panel.
Allow to dry.

The decalcomania has to be removed
from the paper to avoid putting it on
the panel with the lettering reading back-
ward.

All nameplate requests received up to
the moment this issue went to press have
been complied with, so if you didn’t get
your nameplate, please write to Nameplate
Editor, Rapio WorLp, 1493 Broadway, New
York City.

W. Scatcherd, 404 St. Germain Ave, Toronto,
Ontario, Canada,

F. D e, Georgetown, Tegiu

Charles Mensik, 4307 72nd " Winfield, Long
Island, N. Y

Joe Pizzica, 1163 Grant St., Indiana, Pa,

SEND FOR OUR
Special Summer Sale
Bulletin

Dept. P-32

LIBERTY MAIL ORDER HOUSE
106 Liberty St New York, N. Y.

USE

NATIONAL DX
CONDENSERS

Specified by J. E. Anderson
For His

4-tube Superheterodyne

described in this issue

Micrometer Control with the
famous Velvet Vernier Dial
that is supplied with these
condensers.

NATIONAL CO., Inc.

110 W. Brookline St. Cambridge, Mass.

THE MODEL 1-A 1925 PORTABLE, by
Herbert E. Hayden, a 2-Tube DX Set of
Wonderful Volume and Tome, fully de-
in RADIO WORLD, issues of
h 28, April 4 and 11. Send 45 cents,
get all three of these important issues.
This describes in detail the cabinet for the
Baby Portable (May 16.) RADIO WORLD,
1493 Broadway, New York City.

“THE OFFICIAL LIST OF STATIONS
in the United States, Canada, Cuba, etc., with
list of station slogans, was published in May 2
issue, Send 15¢ for copy to RADIO WORLD, 1493
Broadway, New York City.

RADIOWORLD’SQUICK-ACTIONCLASSIFIED ADS.

16 CENTS A WORD.

10 WORDS MINIMUM

DINING AND SLEEPING CAR CONDUCTORS
(White). Exp. unnecessary. We train you. Send
for book of Rules and application. Supt. Railway
Exchange, Sta. C, Los Angeles.

AGENTS—WRITE FOR FREE SAMPLES. Sell
Madison ‘“‘Better-Made” Shirts for large Manu-
facturer direct to wearer. No capital or ex-
perience required. Many earn $100 weekly and
‘bonus. Madison Mirs., 501 Broadway, New York.

A DX TRANSMITTER, by C. H. West, May 23
issue, RADIO WORLD, 15c.

HOW TO BUILD A NEUTRALIZED LOOP,
by F Freer. Send 15¢ for May 2 fissue,
RADIO WORLD.

THE BABY PORTABLE, by Herbert E. Hay-

den. A 1-tube DX set on a 7¥x5%%’’ panel. Send
30c for May 16 and 23 issues to RADIO WORLD,
1493 Broadway, New York City.

SUMMER STATIC CRUSHED. For $3.00 1
will mail specifications for powerful 40 to 600

meter  four-tube DX broadcast receiver of ex-
treme selectivity. Easy when you kpow how.
W. G. Conger, Independence, Missouri.

RADIO HOSPITAL: Specialists in Neutrodynes
and Super-Heterodynes. Dept. 4, Abilene, Kansas.

MAKE MONEY! RADIO BUSINESS. Write
Konkle, 192 Market Street, Newark, N, T

2650 MILES DISTANCE with one tube. We
send complete understandable instructions with
panel layout, picture diagrams etc., for
BIG BOOKLET FREE, VESCO RADIO CO.
Box 117-RW, Oakland, California.

2,650 MILES DISTANCE WITH one tube. We
power amplifier, circuit with instructions, $1.00
W. G. Conger, Independence, Missouri.

THE DIAMOND OF THE AIR AS A 2-CON-
TROL SET, by Herman Bernard. This is the cir-
cuit that is sweeping the country. Four tubes;
Send 30c for May 23 and 30 issues

loop or aerial.
of DIO WORLD, 1493 Broadway, New York
City.

A SIMPLE 1-TUBE DX SET FOR THE
NOVICE, by Percy Warren. Send I5¢ for May
23 issue, RADIO WORLD.

LISTEN IN every Friday at 7 P. M. and hear
Herman  Bernard, managing editor of RADIO
WORLD,‘ discuss “Your Radio Problem,” from
WGBS, Gimbel Bros., New York City, 315.6 meters.

THE SHORT WAVE RECEIVER REINARTZ
WILL USE IN ARCTIC. Full wiring directions.
Send 15¢ for May 16 issue, RADIO WORLD, 1493
Broadway, New York City.

A 3-TUBE REFLEX FOR THE NOVICE, by
Feodor Rofpatkin. Schematic and picture dia-
grams, panel and assembly. Send 15¢ for March
2 ssue of RADIO WORLD.
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An 8-Tube Super-Heterodyne

(Concluded from last week.)

Wire all filament leads first. From the
positive A terminal, wire the positive fila-
ment posts of all the sockets. From the
negative pole of the A battery connection
is made to one side of the rheostat, the
other side of the rheostat to the remaining
filament terminals on the sockets,

One side of the loop goes to stator plates
of the variable condenser, and to one side
of the grid condenser. The remaining side
of the grid condenser goes to the grid
of the first tube. The other side of the
loop connects with the rotor plates of
the variable condenser and to the begin-
ning L! on the oscillator coupler. The
other end of Ll goes to the end of coil
L2, to one side of a .002 mfd. fixed con-
denser, to one side of the filament switch
and to the positive filament terminal. The
beginning of coil L2 goes to the stator
plates of the remaining variable condenser,
thence to the grid of the second tube.
The beginning of coil L3 goes to the
rotor plates of the variable condenser, and
to the plate of the second tube. The end
of L3 goes to the remaining side of the
.002 mfd. fixed condenser and to the posi-
tive amplifier B battery.

Care should be taken in wiring the in-
ter-frequency transformers. The plate of
the first tube goes to P on the filter trans-
former, (shown as square, for distinction,
but really round.) The B plus detector
(45 volts) goes to the B on the four IF
transformers. The G on the first inter-
frequency transformer goes to the grid
of the fourth tube; G on the second IFT
to the grid of the fifth tube; G on the
third IFT to the grid-leak condenser, the
other side of the grid-leak condenser to
the grid of the sixth tube (second de-
tector).

One side of the 400-ohm potentiometer
goes to the negative A battery pole, the
other side to the positive A battery pole.
The center terminal of the potentiometer
goes to the F poles of the filter trans-
former, and the first two inter-frequency
transformers. On the fourth inter-fre-
quency transformer, F goes to the nega-
tive A battery.

The plate of the sixth tube goes to

THE DAVEN ™\
/" SUPER AMPLIFIER

/ 3 Stagdes Resistance Coupled
' Econornical, Distortionless
Saves Several Hours Assembly
WUse it with any Juner

"PRICE

o _$15.00

THE DIAMOND OF THE AIR AS A 2-CON-
TROL SET, by Herman Bermard. This is the cir-
cuit that is sweeping the country. Four tubes;
loop or aerial. Send 30c for May 23 and 30 issues
%f't RADIO WORLD, 1493 Broadway, New York

ity.

THE SHORT WAVE RECEIVER REINARTZ
WILL USE IN ARCTIC. Full wiring directions.
Send 15¢ for May 16 issue, RADIO WORLD, 1493
Broadway, New York City.

A 55 HOME-MADE, LOUDSPEAKE
Herbert E, Ha[yde'n, in Feb: 7 issue. Ssl’d 1‘2
for copy, RADIO WORLD, 1493 Broadway,

by Herbert E. Hay-

THE BABY PORTABLE,

den. A 1-tube DX set on a 7ux514 panel,
Send 30c for May 16 and 23 issues to RADIO
WORLD, 1493 Broadway, New York City.

LIST OF PARTS

One inter-frequency transformer kit.

Eight sockets.

One power rheostat,

One 400-ohm potentiometer.

Two .0005 mfd. variable condensers
(vernier.)

Eight UV 201A tubes.

Two audio-frequency transformers.

One filament switch.

One single-circuit jack.

One double-circuit jack.

One loop.

One 7x26” panel.

One 7x26” cabinet.

One 7x25” baseboard.

Fixed condensers: In microfads; one
002, two .00025, three .00025 with one-
megohm gridleaks, two 1.0, one .006.

Eight binding posts.

Two dials.

the P on the first AFT, the B on the first
AFT goes to the plus detector B bat-
tery (45 volts). G on the first AFT goes
to the grid of the seventh tube, F of the
AFT to the negative C battery. The plate
of the seventh tube goes to one outer
leaf of the double-circuit jack, the other
leaf to the plus amplifying voltage (90
volts). One inner leaf goes to the P on
the second AF transformer, the other
inner leaf to the B on the AFT. G goes
to the grid of the last tube, F to the nega-
tive C battery. The plate of the last tube
goes to one leaf of the single-circuit jack,
the B plus amplifying battery to the re-
maining leaf.

The negative C battery connects with
the negative A battery. Negative B is
hooked up with the positive A battery.

A 00025 mfd. condenser is shunted
across primary, another across the sec-
ondary of the filter transformer. A 1.0
mfd. fixed condenser connects from the
center terminal of the potentiometer to

the positive A battery. A .006 mfd. fixed

condenser is connected from the plate
of the sixth tube to the negative A bat-
tery. A 1.0 mfd. fixed condenser connects
from the plate of the last tube to the
negative A battery.

An optional grid leak &ondenser may be
connceted from the grid of the last tube
to the plus amplifying B battery (90-volt).

to build radio sets in
‘ spare time.
LEON LAMBERT

562-H Kaufman Bullding
Wichita, Kansas

Sterling Five

Highest quality five (tube
tuned redlo frequency sot in

solid mahogany eubinet,
List Price.

Werite for free Log Book.
Gibson-Bcars  Radlo  Corp.

48 W. Broadway. Noew York

Reg. Traife Mark.

ACME

~ Jor amplificafion

Dixie Solid Mahogany Cabinets

Finest 3uality. hand rubbed finish. Frame
for panel, piano hinge top.
7x12 Depth 7 Iln. $7.00
7xlg 4 . 8.00

Panel Sizes 720 % % 9.0
7124 = - 8.50
7x30 - LS 12.00

Delivered to all points in U. 8. A. Satis-
faction guaranteed, or money refunded.
Special sizes made to order. Get our prices.
A few reliable agents wanted.

DIXIE CABINET CO.

511 N. Bolomon St Now Orleam, Lo

erfect

The ortable

person reasonzlly skilled with tools

let Ted

The outfit I

Winship Company.

Musicone Loud Speaker assures exceptional
batteries.

PRESSLEY-SANGAMO, spectal Airplane

fortable handle.

136 LIBERTY STREET

RESSLEY 'siMpLICITY

for the first time in a portable!
A kit 50 complete that, with a screw-driver, a

can coxplet:ly nssemble the Perfect Portable Presaley
seven-tube Super-heterodyre In a few hours’ tune.

beautiful and sturdy carrying-case of basawood,
entirely with Pin Seal Leatherette, made especially for this portablo by the Faber

The loop antenna is ‘permanently wound ineide the cover,

and most efficlent cver designed for portability, together with the finest
including eévery necessary screw, nut and wire, with blus-prints and de
ticns comprise this wonderful portable radio receiver.

Weight with batteries, only 32 lbs.—size of carrying case, 21” x 12” x 7”—large com-

Price without tubes and batteries. . . . . . $103.00

Price with tubes and batteries... .. ...

(Genuine RCA or Cunningham —99 tubes and Burgess batteres.)
RADIO LABORATORIES OF

ROSSITER, TYLER & McDONELL, Inec.

DEALERS—JOBBERS—WRITE!

DISTANCE
|SELECTIVITY
VOLUME

pair of pllers, and a soldering tron, any
covered
and a bullt-in Crosley
tons quality and volume;—ample space for

Super-heterodyne parts, the lightest weight
quality accessories,
wiring instrue

134.40

NEW YORK CITY, N. Y.

L S R e et e e (H R e e T A T BT T
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Capt. O’Rourke’s Portable
That Has Only One Dial

(Concluded from page 6) e
same lead.) If this does not afford suff- LIST OF PARTS
cient stability—and it should, by all One .0005 mfd. variable condenser.
means—then connect the grid return of Three fixed radio-frequency trans.
the second tube also to this movable arm formers.
instead of to A minus. | Two audio-frequency transformers
Three fixed transformers are necessary. (if of different ratios, 5-1 in first stage,
These may be of any good commercial smaller ratio in second).
type. Often these are made so that they Six sockets.
do not have their peaks at the same wave- One 400-ohm potentiometer.
= One 30-ohm rheostat (for detector

tube).
One

For Maximum Amplification Without

Distortion and Tube Noises fixed resistance (for the other
tmown (

use the well 5
tubes).
Como Duplex Transformers One .00025 mfd. fixed grid condenser.
Push-Pull One .005 mfd. by-pass condenser.

Send for Literature
COMO APPARATUS COMPANY

448 Tremont Street Bosten, Mass.

One
One
One
One
| One
LOUD SPEAKER RECEPTION | -

.0005 mfd. by-pass condenser.
0.1 mfd. by-pass condenser.
5-megohm fixed grid leak.
push-pull battery switch.
single-circuit jack.

from either coast on three tubes. . .
length. thus smoothing out the amplifi-

Blueprint and instructions. L....81.00 : 3 1
Necessary low loss coil ....82.50 | cation over a wider range. These vari-
Beautiful finished nstrument.

peaked transformers may be placed in any
position, or transformers of the same peak
may be used throughout.

The circuit diagram, Fig. 4, shows the

vow LOTrny

-$35.00 l

S. A. TWITCHELL CO.

1930 Western Avenue Minneapolis, Minn. |

ot A
N ) ﬁ

BUT HOow N NI
— CLEAR “?‘j %
A

DISTINCT"

That’s the True Test of Good Reception

Welty’s De Luxe Crystector

Reduces Static, Increases Clearness and Purity of Tone
The Crystector fits in_standard tube socket in place of detector tube
in any Neutrodyne or {Radio Frequency Set. No trouble to install. No
change in wiring. It will insure the best reception your set can possibly
give. Practically eliminates static. Reduces battery consumption. Give

it a trial. Radio Department

WM. A, WELTY & COMPANY

6th Floor, 36 South State Street, Chicago

U o
Price $4.00
Your Money Refunded
I Crystoctor Does Not
tmprove  Your Set.
Agents ind Dealers,
write for Attractive

Offer,

wiring very well indeed. The markings on
the sockets correspond to the grid, fila-
ment and plate symbols in the diagram,
and the actual lettered designation of the
RFT posts in the diagram are those on
the instruments themselves

ResuLts Epitor

It has been a year and a half since
I started with radio. I have built quite a
number of sets, starting with the Super
dyne. That is one set I could not master
but I certainly did learn quite a good deal
about radio. I was about ready to give it
up when I ran across Capt. Peter V.
O’Rourke’s 1-tube set in RADIO WORLD
April 11. So I started at it wgain. It cer
tainly is a wonder. Kindly give Capt
O’Rourke all the credit that is coming to
him as a radio man. C. D. SHOOK

0.

Fire Co. 34, Cincinnati

Amperite automatically controls tube cur-
rent, eliminates hand rheostats, filament
meters, guessing and all tube worry,
Simplifies wiring, tuning and operation.

Permits the use of any type of tube or any
combination of tubes.

Tested and used by morethan 50 set manu-
facturers and in every popular construc-
tion set

RADIALL COoMPANY
Dept. R.W.-10, 50 Franklin St., New York City

e "l""?. f ke ] Write f
=B 48Ww)’  FREE

kﬁé Hook-ups

/[PERITE

* The "SELF-ADJUSTING" Rheostar

Fit for
a King

More DX, Clearer Reception,

The North American Bretwood Co.,

The Leak That Kings and Fleets Employ

This leak is used in King George’s Palace and by the U. S. Shipping Board; over

Bretwood, Ltd., London, Eng., Sole Patentoss and Owners

The BRETWOOD Variable Grid Lealk

I o , Smoother Control in Regenerative Sets Assured
The Bretwood Variable Grid Leck may be installed in any set in five minutes by single hole panel mounting,

1505 Broadway, N. Y, City

Sole Distributors for United States ond Conads

270,000 sold in last four months

i to 10
Megohms

NOTE TO RADIO

MANUFACTURERS
Upon request, we will send xny knowm

1505 Broadway, New York City.
Gentlemen: Fnclosed find $1.50 for which

radio manufacturer a sample of the Bret- Leak prepaid. Satisfaction guaranteed or
wood Variable Grid Leal. me,
A set with @ FIXED Grid Leak may NAME

X foctly where teetod, whilo ft needs | LAME ...
:WVARIABLE Grid Lenk so that set may
be adjusted to the locadity where tused.

STREET ...
STATE

THE NORTH AMERICAN BRETWOOD co.,

you will please send me one Bretwood i
my money back after tra| within tea davy.ad:lb}:w(z:ﬁ
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RADIO WORLD
GIVES FINEST

DATA, HE SAYS'

Resurrs Ebiror

I read Mr. E. S. Hancock’s letter on “sin
and shame” and I can prove that he is|
absolutely wrong about diagrams in your
magazme I have taken “Radio Age,
“Wireless Age,” “Radio Broadcast,” “Q.
S. T.,” “Radio News,” and many othersl
and for the best on radio I like Rapio |
‘WoRrLD because it gives more information
on connection of coils, wiring, etc. than
any of the others. And I want Mr. E. S.
Hancock to know that the Powerful 3-
Tube Reflex I built consists of very cheap
parts. But my AF transformers are
Acme. I will say Mr. F. Rofpatkin’s cir-
cuit did not work so well on distance for |
me but on local it was just fine. I have|
run into several diagrams that did not
prove satxsfactory to me, but I may be

Tt isnt a genuine
WD-11unlessits
a Radlotrg;_l

hard to please. I am now going to build
the Diamond reflex, as I like reflex cir-
cuits better than any others. Care in lay-
out must be used for good results. Keep
up the good work.
HARRY G HEYART,
E. Josephine St 5
Ecorse, Mich.
* x %
THE NOW FAMOUS
“SIN AND SHAME” NOTE

The letter that stirred up the comments
is re-published herewith
Resurts EbiTorR

I wish to tell you in a few frank words
that it is a sin and a shame to the radio
public that such a magazine as Rabio
Worep is allowed to be published, as the
hookups in your magazine are absolutely
no good.

I recently completed my second trial of
using the reflex circuit by Feodor Rofpat
kin, published in the Feb. 21 issue of your
magazine. The best that I can do with
the set after many trials, changing the dif-
ferent parts of the hookup as you sug-
gest on this circuit, is to get a very faint
sound on distant music and not much bet-
ter on the local stuff. The variable con-
denser on the plate tuning coil is abso-
lutely useless in the set. I have tned

REGUS PATOFF

THE TUBE SUBERTRON WZZH A SENSIBLE GUARANTEE.

different crystals, tested all condensers
and other parts for defects in them. The
set is wired absolutely according to your
drawings, as I have had this sect checked
and tried by scveral men well versed in
radio, and 1t is no better than a crystal
set. Your hookups are just as much a

fake as the inustache on the inventor’s

E. S. HANCOCK
1161 S. High St., Columbus, O

P. S.—You may publish this letter in
your magazine.

GEM TUBE

/\\

picture.

A Guaranteed Radio Tube
Wlthln Rench of All

ube

fo A
t tk
¢ - arcal Do
";yul 201 A
Type..200 $
B,
ype

EACH

(with standard base)
Dealers, Write tor Dlscounts

GEM TUBE CO
Dept. W, 200 Broadway, N

220 So, State St.. Chle uﬂn. 1.
Lofayotfe Bldg.. Defrolt. Mich.

GOOD Tug

e
i @

An “unlié

d» o diti 1,”

etc.,, guarantee,

with all kinds of promises is " not sound—that’s
ronsense.

Specific limitations with means of identification is
the only kind of guarantee that can be scund—
that’s sensible.

Each SUPERTRON tube is serial numbered and
wrapped m a guarantee certificate bearing a
corr g ber for your protecti

Buy SUPERTRON Fearless! The deal-

ers guarantee them fearlessly!

SUERTRON

PRCCinIon 20 A

|

‘ PUBLIC DEMAND
PRICE

§2.00

SUPE

32 UNION SQUARE
Expart DR 20 67 way.

Radlotron

816 U.3. PAT_ QY.

SUPERTRON MFG. CO,,

Summer 2-For-Price-of-1 Subscription Offer
For NEW RADIO WORLD Subscribers Ordering NOW

Radio World has made arrangements

This is the way to get two publications
—for the price of one: —Add §1.00 a year extra for
—Send $6.00 today for RADIO WORLD —Canadian or Foreign postage.
—for one year (regular price —Present RADIO WORLD subscribers
—for 52 numbers) ~—can take advantage of this offer by
—a?d select any one of the ather —extending subscriptions one year
—eight publications for twelve montha. —if they send renewals NOW,

—To offer a year’s subscription for

any one of the following pubiications
with one year’s subscription for RADIO WORLD
—RADIO NEWS or —RADIO DEALER or
~POPULAR RADIO or —RADIO JOURNAL or
—RADIQ BROADCAST or —RADIO (San Frandisco) or
—WIRELESS AGE or —BOYS' LIFE

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

RADIO WORLD, 1493 Broadway, New York City.

Enclosed find $6.00, for which send me RADIO WORLD for twelve months (52 bers)
and also without additional cost, Radio News, or Popular Radio, or Rad?n (Blo::l‘(::s:rs
or Radio Journal (or $10.00 for two yearly subscriptions).

Indicate if renewal. Name. ceeeniiiiiniiiie i
Offer Good Until Street Address..............
July 30, 1925. City and State.......
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(Continued from page 15)
which has three stages of tuned radio- |
frequency, two stages of un-tuned radjo- |
frequency, detector and two stages of
audio-frequency using five tubes—Harold |
gro\ilich, 635 Halsey Street, Brooklyn,

(1) The primary has 25 turns, secondary
50 turns, tickler 35 or 50 turns. (2) Prim-
ary has 10 turns; secondary 50 turns. (3)
Yes, 0005 mfd. (4) Write to the Biltmore
Radio Co., 30 Bclsto‘n_. ‘Mass.

PLEASE ADVISE how to wind three
neutroformers so that I may shunt them
with condensers having a capacity of
.0005 mfd.—Chas. Leo, 124 University Ave.,
Toronto, Canada.

There are 12 turns on the primary and
45 turns on the secondary for the antenna
coil for the other two coils, otherwise
wound the same, there is a tap at ghe
12th turn for connecting the neutralizing

GLOBE Low-Loss Tuners

Always give best results
Globe Radio Equipment Co.

217 Wast 125th Strest New Yorh

S.U.P-E-R-D-Y-N-E

SPECIALISTS

The Famous Wallate Lew-Loss Coll for Supardyns.$7.50
The Flewelllng Condenser for Superdyse.... L AT
Buperdyne Advise Fres. Mall Orders Setleited,
WALLACE RADIO COMPANY, ine.
138 LIBERTY STREET NEW YORK OITY

Famous lnr. Quality and Service

Amplitron Tubes

Bonded to Glve Serviee $3

List Prles............
Bend in your old and burnt out Tubes
—We will send you new AMPLITRON—
any model—at e, $2.50
Dealers and Jobbers—Write for Dlseounts
Pennant Radio Laboratories
Deopt. R.W., 28 Central Ave., Newark, N. J.

HERCULES

20 Ft. :M '2|°

40 Ft. Mast 325

60 Ft. Mast $45 FREE
All steel construction, complete| Write for
with guy wires and masthesd mel"':"“"
pulley. We pay the freight.
S. W. HULL & CO., Dept. Ea| Blueprint

5 2048 E. 70th 8t., 0.

BTER‘!,‘!:EAD TAGS

558 75, _SAFE & QUICK |5 2RSS

CENTS
ASK YOUR DrALZR

MFD. BY PAUL CLAMZO

203 LAPAYETTE $T. MEW YORK

S. HAMMER RADIO CO.

303 Atkins Avenue, Brooklyn, N. Y.
Please send me FREE, Your NEW

RADIO CATALOG

Name
Address
City ...
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condenser. Use 3% diameter and No. 22
SCC wire or 24 DSC.
* x %

WILL YOU kindly tell me where to
obtain a complete kit for the Diamond
of the Air, as described by Herman Ber-
nard in the April 4, 11, 18 issues of Rabnio
WorLp? (2) Is there any special make
of A battery recommended for this set or
will any A battery do?—Richard W.
Mayerle, 401 Harper St.,, Detroit, Mich.

(1) See advertising columns. (2) Any
good battery.

* %

MAY the Static Reducer of Morrison
be used with advantage in an Ultradyne?
(2) Which of the static-cutting means,
used by Feodor Rofpatkin in his set for
reducing static, May 9 issue of Rabpio
WorLp, could I use better in an Ultra-
dyne? (3) Using sometimes an ‘A battery
and sometimes the DC for heating the fila-
ments of my tubes, it is dangerous to
have the earth post and the A minus con-
nected. Forgetting to use a counterpoise
(my piano), instead of the ordinary earth
lead, I have two times burnt out all my
tubes. May I gain the advantage of this
connection if I place a fixed condenser
between the earth terminal and the A
minus? Which value would be suitable
for the condenser? (4) My earth lead is
long and cannot be shortened in any way.
The efficiency of the earth is thus very
poor, there being no appreciable difference
using the ordinary earth lead or the
counterpoise. Probably the efficiency of
the earth could be improved if the earth
lead and the counterpoise could be used
together. How may be this done if the
aerial connected with earth has a longer
wavelength than the aerial connected to
the counterpoise? (S) I have noted that
the signals have been louder when using
DC mains for heating the filaments. The

probable explanation is, that the lighting |

leads have at the same time acted as earth
connection, Could I use the electric
lighting leads as an ordinary counterpoise
and what precautions should be taken to
prevent short-circuits? (6) I intend to
wire up a zero potential loop antenna, but
in order to pick up more energy I would
have the sides of the loop 100 centimeters
each. The natural wavelength of an
ordinary straight wire aerial is said to be
approximately four times the length of
the aerial and earth leads together. (a)
Is this rule valid also, when a zero poten-
tial loop is in question? (b) How many
turns would be suitable for a 100-centi-
meter loop? (7) Would it be well to have
the patural wavelength of the zero poten-
tial loop larger than necessary and to
shorten the wavelength with a fixed con-
denser in series? (8) The B battery leads
in my set are of DCC wire. Would it be
better to replace them with uncovered
wire? (9) The Radio University has
given during this year at least two times
advice on how to use different B batteries
for different tubes which appeared in Feb.
7 issue of Rapio Wortp. Is there any
interstage coupling present when this
method is employed, or are only different
tappings meant? (10) I have basket
weave coils in my Ultradyne, wound as
described by Herbert E. Hayden in your
paper. The signals are louder when the
cabinet is open or the set is removed from
the cabinet. In order to have the mag-
netic fields of the coils more concentrated
I want to wind the coils in toroidial

8 Weeks’ Trial Subscr

fashion. Is this advisable? (11) Do the
toroidial coils work well (12) We have
in Europe ‘many transmitting stations
with wavelengths from 550 to 2,650 meters,
which cannot be covered with an Ultra-
dyne, using the coils as was prescribed
by the inventor. I would be particularly
interested to listen to the Danish stations,
which have long waves. If I could get
the necessary directions for winding coils
covering these higher wavelengths it
would be no difficult matter to make the
coils interchangeable, mounting them on
suitable ebonite desks with legs taken
from burnt-out tubes. The coils could
then be plugged in ordinary tube sockets,
Do you think that the Ultradyne could be
used in this way for all broadcasting
waves and would you give difections how
to wind a set of oils, covering the wave-
lengths between 550 and 2,650 meters?
(13) I have in my Ultradyne home-wound
intermediate frequency transformers,
which I would replace with laboratory-
made madels, the best which may be ob-

__FAHNESTOCK CLIPS
“Popular Wherever Radio Is Used”

14 Sizes in Beautiful Display Case
Dealers, write for big money-
making proposition.

FAHNESTOCK ELECTRIC CO.
Long 1sland City, L. 1,

RADIO cA‘l'AL(l)Iﬁ 'd.l.
o complete lins of radle frequacy
2:1:.';:::’112 sete l)(llmm under Armsiresy
U. B. Patent No. 1,118,140) snd parte
Weite for Catalog Todey
THE CROSLEY RADIO C OFFORATICN
POWEL GROSLEY, Jr., Prestdem
8404 Massafras Btreet Clarinastl. Ohto

Mailing Lists
Will help you jnereasc sales

8end . ER catalog giving
Suntsand priceaon olasalfed bamen

coun
f boat o ra—
AR Pt
Tofosalona, Bualness Firma,

Guaranteed

% by refund of

ULTRA-VERRIER.

TUNING CONTROL

A VERNIER DIAL ON WHICK YOu CAM PENCIL
RECORD, THE STATIONS. GEARED 20 YO 1. SILVER
FINISH $S2 30-GOLO FINISH $3.50

PHENIX RADIO CORP., 136-F East 2551, N.Y.C,

— =
CRAM’S
INTERNATIONAL

t RADIO |

This latest amd greatsst Hadie Atlss bas fowr
Bz maps, & Uat of all the Radlo Wiatiems ta Lue
United #stes, Camads and che entire world,
1lpkobetieally arrumged by atates and eltles, laieas
wavelongiks, kilosyoles, amd mames of oporaters
Likeral apaes &r your private leg. Post paid sm
Tesslpt of BBe. or ene sent free with new yoarly
sehsoriyiisn for Nadie World ($6.00 fer 89 o),
but with Ko other preminm.
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tained. An engineer of the radio. troops
here matched them for me, but stray
capacities and adjoining parts in the set
affected the tuning of the transformers so
that the amplification was very poor.

have a variable condenser across the sec-
ondary of the first transformer and have
noted that when using different tubes as
oscillators the tuning must be altered. In
order to get satisfactory results, it was
necessary to re-tune the transformers
after mounting them in the set. I re-
wired my set two times to diminish the
stray capacities, but had not much suc-
cess. First the secondaries were tuned to
a wavelength of 6,000 meters, but the sig-
nals were distorted. After this the
primaries were tuned to 3,000 meters and
then the set worked well, but the amplifi-
cation was not as good as I e)_(pected from
a Super-Heterodyne. This time I would
have really good transformers whose tun-
ing is not affected, at least, not very much,

WANTED &

An sgent to sell Biltmore Master Reflex Rocslvers
to Aealers, on our plan which allows the desler to
make summer profits equal winter profits.

The roeolver with the ““Guaranteed Best Tone’’

BILTMORE RADIO COMPANY

Boston 30, Mass. Dept. R.W. 94 Qreen 81,

- =

ONE. WAY to mount tubes on a subpanel, as
this Lprevent.s microphonic noises. Drill a hole in
the board to permit the glass envelope to

THE ASTON CARD INDEX
RECORD YOUR RADIO STATIONS

$3.00

Complate
Postpald

Tehphons
Franklin
2189

100 Onrds, Mahogany Finlsh or Oak GCabinet, and
Index Dlviders. A Useful Accossi to Any Set.
Glve Name of Set and Sketch of Dlal Arrangement,
Postpald on Recelpt of Cash _or Monoy Order.
Dealers Write for Terms.

S. T. ASTON & SON

(14 WORTH 8TREET NEW YORK CITY

Tested and approved by Radio World

“TRI-TUNER?”

et Build Your Own Set!
2 Use Arc Rad Products,
A Three-Circuit Coil, all
Litz wound on natural
bakelite.

Posrearn $3.00

Panel shield and hook-
ups included. Fahne-
stock clips used.

Ellminate Soldertng

ARC RAD PRODUCTS
48 South 7th Street Newark, N. J.
EVERY PRODUCT GUARANTEED

Radioc and Other Technical
Books You Need

Radle Telegraph sod Telephons Riseelvers for
Boplmnors ... oL ciinenn 78

Operatien of Wirsle
Lassens In Wlireless Telography

Oonairestion of  Now Type
Reenlving Sete—M. B. Slegper
1922 Conuslidnted Coll Book... ..
Hew te Mnks a Standard O W 8ot
aent on reesipt of price, post

ceas o8

ny pald, 20%
dlesaunt en any twe hoeks of exme title, The whale
tist of 11 baeks sent fer

$6.45
THE COLUMBIA PRINT

1493 Broadway, New York City

stick up. The socket was in th, lace, wh
the hole is now being bored, and wilel lge -‘:e e

denser will be all right. (4) Use both
systems, but connect a .001 mfd. in series
with the antenna. (5) Do not fiddle around
with the house current. (6)—(a) No; (b)
30 turns. (7). Yes. (8) No. (9) Both
to prevent interstage stray capacity
coupling and also to use the tap method.
(10) No, the trouble lies in the poor in-
sulating material which is wound on the
wire that you wound the coil with. (11)
Not practical. (12) Wind the coils in
honeycomb fashion or duolateral: Pur-
chase a DL 1,500 coil (will load your an-
tenna up to 25000 meters). Unwind coil
and note the peculiar type of winding.
Then wind three coils: one 200-turn, one
500-turn and one 1,000-turn, all with No.
22 DCC wire. (13)—(a) Phenix Radio
Corp., 116F East 25th Street, New York
City. (b) Four. (14) This is nothing but
a feedback process taking place. Add
more turns on the plate coil. Add on
éyrlns, until the tube oscillates all over the
ials.

-

PANELS £

RADION and HARD RUBBER
RETAIL ANY SIZE WHOLESALE
PRICE LIST MAILED ON REQUEST

HARD RUBBER
SHEETS—RODS—TUBING

Speclal Hard Rubber Parts Musde to Order.
Send SBamplky or 8ketch for Quotation.

NEW YORK HARD RUBBER TURNING CO,
212 CENTRE 8T. NEW YORK

there, but underneath. (Hayden.)

+

1| ficatior. sliculd te very high and the
sigrals undistorted. (a) Which of the
transfcrmers wot'd you advise me to
Luy? (b) How many are needed in the
Ultradyne? Wou'C four stages give too
much .am; ["ication? (14) As I am using
German tubes (Telefunken) which have a
low internal capacity. It was very diffi-
cult to get the oscillator tube working
properly. I have tried the method recom-
mended by Thomas W. Benson in Rapio
‘Worep, of adding grid bias to the oscillator
tube (3 volts) and ten more turns to the
plate coil, but it is not sufficient. With-
out these ten turns, grid bias and resist-
ance the oscillator tube stops with oscilla-
tion at 40 degrees of the condenser dial
(.001 mid., 100 degrees). After adding grid
bias and ten more turns, the tube stops at
65 degrees of the dial. How may it be
explained that resistance in the grid cir-
cuit of the third tube improves the oscilla-
tion of the second tube?
ARVO LINTURI,
Attorney-at-Law,
Mariankatu 28,
Helsinki, Finland.

(1) This can scarcely be expected
to eliminate static; indeed nothing
so far developed will do that. All
means of static reduction decreases
signal strength. (2) The crystal in
the antenna circuit, the gap between
antenna and ground, and the condensers

y stray capa.’ es in the set. The am-.
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EVERY SET BUILDER

NEEDS
THIS

“Morsing Bus-Bar Union”

Makes for quick assembling. Repairs
can be made by using Morsing Bus-Bar
Unlon without taking set apart

Assemble round or square Bus-Bar and
eolder three wires at a time. Order No.
1 for No. 14, No. 2 for 12 wire. Send
25 cents for enough for building one set,
or ten dozen for $L.00.

Newark Watch Case Material Co.
15 Ward Street Newark, N. J.
DISTRIBUTORS WANTED

The Same Parts Used in My

Pocket Book Portable

Complete Kit $9.37
Send Money Order Now to

Burton Lindheim

331 WEST 101ST STREET
NEW YORK CITY

across the AFT. (3) Yes, a .01 mfd. con-

FILL OUT AND MAIL NOW
SUBSCRIPTION BLANK
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Please send me RADIO WORLD for .
please find enclosed $................... ...,

Single Copy ..$.15 k. .
Three Month .. 1.50

Six Months .. 3.00

One Year, 52 Isaues........ 600 *-crreocrrerrrors

Add $1.00 a Year for Fo}cx‘gn
Postage; 50c for Canadian Post-

age. wsse o sesaeeerees

1493 Broadway, New York City
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@et a good set]

and Evereadys

To ExjoY radio for the rest of your life, get the
best set you can afford. There are receivers at all
prices, made by reputable manufacturers; it isn't
necessary for anyone to get 'round-the-corner, un-
proved, unreliable merchandise at any price. That
applies to batteries too. Eveready Radio Batteries
are made in s0 many sizes and prices that there is a
correct, long-lasting Eveready for every receiver
and for every radio home, ship or gommercial sta-
tion. Specify Evereadys for your new radio set. It
is false economy to buy nondescript batteries at any
time. In the long run you'll find it most economical
to buy either the large or extra large Evereadys.
Always buy Evereadys and enjoy the knowledge that
o one can get any more in batteries for the money
than you. There is an Eveready dealer nearby.
Manufactured and guaranteed by
NATIONAL CARBON CO INnc.

New York San Francisco
Canadian National Carbon Co., Limited, ‘Foronto, Ontario

eVEREADY

Radio Batteries

=they last longer

EVEREADY HOUR
EVERY TUESDAY AT 9 P. M.
(Eastern Standard Time)

For real radio enjoyment tune in the “Ever-
eady Group.” Broadcast through stations—

WEAF New York WEAR Cleveland
WJAR Providence WSAI Cincinnati
\:”EIEI ggslt:él - WwJ Ilaelroit g
W iladelphia inneapolis
WGR_ Bulfialo weco{ 3 el
WCAE Pittsburgh WOC  Davenport

RADIO omv cent TV00

= =

DRy cELb |
Rapjo, GNITION

AND ALL o |
I

|

| GENERAY pURPO

INSPECTED
TESTED

e RELIABLE )

o caon 47

5 ot
RS e Rt

Eveready No. 766
Columbia 7
Ignitor arge
t;r)e prgvleln Horizontal
ry Cel
for all
Janal vt
Dry Cell Large |
‘Tubes Vertical
154 volts Price

$3.75

improves
quality,
saves
“p
Batteries
Price
60c




