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Americans Are Buying Them By the Thousand

NOW you can get it for the first time
in America

Used in eighty per cent of all
receiving sets in Great Britain

The “BRETWOOD”

Pulls in Eliminates
tnaudible tube
stations noises

Range 300,000 to 10,000,000 ohms

Variable Grid Leak

Bretwood, Ltd., London, Eng., Sole Patentees and Owners.
The Bretwood Variable Grid Leak used in a detector tube circuit,
strengthens weak signals, makes DX easier, eliminates tube noises and internal
howling, due to incorrect leakage from the grid of the tube.

By simply turning the knob the carrier wave may be tuned from the silent point
to maximum audibility.

The Bretwood is absolutely noiseless in operation and will hold any given setting
indefinitely. It is a single-hole panel mount leak.

The Bretwood Variable Grid Leak, tested in the National Physical Laboratory (the
official laboratory of Great Britain) and by RADIO WORLD’S Laboratory, proved to
be a scientifically accurate instrument. The total range, 9,700,000 ohms, produced by 25
turns of the knob, make a minute adjustment very simple.

The Bretwood Variable Grid Leak is constructed on a different principle and produces
better results than any other grid leak. Inits specially-constructed barrel is a patented plas-
tic, non-drying resistance material, in which there is Sent You on a Money Back Absolute
a small movable plunger which again moves freely Satisfaction Guarantee
in an at.)sorbent cartridge Whl?l:l gives t!'le SEttNg 1. Bretwood Variable Grid Leak will
of the instrument great stability, making it far be immediately shipped on receipt of order
superior to the graphite, carbon or fbr - to any address in the United States, prepaid

P grapnite, ca bre, com- 8 A A fter 10 days’ trial if it is not
pressed or decompressed, resistance elements. It 100% better than any grid leak you have
can be used in the most critical circuits with the ever had and does mot in every way sub-

greatest success stantiate all claims made for it, your money
will be refunded without question.

-
The North Amerlcan THE NORTH AMERICAN BRETWOOD CO.
1505 Broadway, New York City
Bretwood Company Room 326
. . Gentl B
5ole Distribators for Eaclosed find $1.50 for which you will please send me one
nited States and Canada Bretwood Variable Grid Leak prepaid. Satisfaction guar-
teed mon back after trial within d: f
1505 BROADWAY NEW YORK CITY by me e
’
. NAME.. g —
Dealers and Jobbers Write for
Special Trade Tems STREET............. .... TR Y, (A -l
CITY.. .k xasani 8 .STATE......
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An Attempt to Gild the Lily

Fig. 1, showing the electrical diagram of the Improved Diamond.

Fixed RFT Used for Extra
Stage Added to the Fun-
damental Hookup of The
Diamond of the Air—
Variometer Controls
Regeneration — Author
Explains His Theory of
Improvement of Bern-
ard’s Great Circuit.

By Sidney E. Finkelstein

Associate Institute of Radio Engineers

’1“ HERE are very few receivers that
can boast of being better, so far as
volume, selectivity and distance are con-
. cerned, than the

standard 3-tube re-
generative receiver.
One of the excep-
tions is the Super-
Heterodyne, and
that employs at
least 6 tubes. The
other exception is
he Diamond of

the Air, employing

only four tubes.

The above state-

~ SIDNEY £.  ment was proved
FINKELSTEIN by the intensive

tests carried on by me. However, in
every receiver there is some room for

improvement.
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‘There are 5 tubes in this set instead of 4 tubes as in the
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fied by the heavy black leads.

FIG. 5, an excellent view of the bottom of the set. Note the filament leads, identi-
For the filament wiring use No. 14 insulated wire.

Also

note the leads coming through the holes in the baseboard, which are connected to

the various batteries.

DO NOT FORGET TO PUT TAGS ON THE LEADS, so

that you won’t blow out your tubes.

to find this room, but I looked long
enough and think I found it. The improve-
ment is very small. Of course there is
this objection, that I added another step
of radio-frequency amplification, which is
untuned. This tube can faithfully be
called a neutralization tube which stabil-
izes the regenerative action of the re-
ceiver and makes the tuning easier.

The Actual Changes Made in the Set

Take a look at the diagram, Fig. 1
The first change that is noticed is that
there is no provision made for a loop.
I am not fond of loop reception. The
signals are not loud and it is difficult to
tune the set. The loop is only good to use
where portability is necessary, where it
is'forbidden to install an antenna, -or

the looks of the room, on account of the
outside wires showing. In series with
the antenna lead we have a .001 mfd.
fixed condenser, which is shunted by a
switch. This switch short-circuits the
condenser. The switch is opened when
you cannot receive low wave signals.
Across the antenna and the ground there
is another .001 mfd. fixed condenser, which
can be cut in or out of the circuit. This
condenser is used when you cannot re-
ceive the high wave stations. This is
put in use by closing the switch S4.

Uses a Fixed RFT
L1 L2 is a fixed radio-frequency trans-
former. As you will note in Fig. 2 the

tuned type RFT was used, that is, the
secondary of this RFT is usuvally tuned by



4

KRADIO WORLD

August 22, 1925

Coil and Panel Data for the Set

FIG. 3, looking down on the receiver. This photo gives a good idea of how the parts

should be placed on the baseboard.

that by using this type of RFT the tun-
ing was sharpened to a great extent.
The Duratran RFT, which is of the real
fixed type, gave satisfaction also. The
signals were louder, but the selectivity
was less.

C3 is the neutralization condenser and
has a variable capacity, ranging from
000016 to .0000185 mfd.

L7, the variometer, was used instead of
the tickler coil, and was found to control
regeneration well.

What is Needed to Build the Set

Those who have a Diamond will only
have to buy the parts mentioned above,
and with the exception of the variometer,
place them in a separate cabinet. This
cabinet should be 6'x7'”, with a panel to
fit. All that will show on the front will
be the 2 switches and the knob of the
neutralization condenser.

This data is given for the new Diamond
builders. L3 L4 and L5 L6 are both
tuned RFT. Cl and C2 are .0005 mid.
variable condensers. To control the fila-
ments of the tubes, automatic filament re-
sistance units are used. The type used
is dependent upon the tube. C4 is a
00025 grid condenser. R3 is a 2 or
megohm grid leak. Sl is the switch that
cuts off the first three-tubes, and S2 is
the switch that cuts off the last two tubes.
J1 is a double-circuit jack. J2 is a single-
circuit jack. AFT 1 and AFT 2'are*both
low-ratio audio-frequency transformers.
Get a 7x24" panel with cabinet to fit. The
baseboard is 22" long 5’ wide and 1’
thick. Five sockets to fit the tuljes that
you use are required.

How to Drill the Panel

We now come to the drilling of _the
panel, which is very simple. Fig. 4 gives
a very clear picture of how the panel
should look when completed. Six inches
from the left-hand side of the panel, aqd
314’ from the top and the bottom, drill
a 3/16” hole for the shaft of CI, the
variable condenser. Six inches from this
hole and also 35" from the top and the
bottom drill another 3-16" hole for the
other variable condenser. Six inches from
this hole and 3% from the top and the
bottom, drill the final shaft hole for the
variometer. Four inches from the left-
hand side of the panel and 34" up from
the bottom, drill a 17" hole for S3. Three
inches from this hole and in the same
line, drill a hole for the other antenna
switch S4. Four inches from this hole
and %" from the bottom, drill a hole
for the filament switch that shuts off the
first 3-tubes, detector and 2 steps of
radio-frequency amplification (S1). Three
inches from this hole and in the same
line, drill a hole for the other filament
switch, S2. The diameters of these holes
are all 17, Four inches from the last hole,
and %’ from the bottom, drill a hole for
J1, the diameter being 1”. Three inches
from this hole and on the same ling, 1‘11'-’1\11

One-eighth inch from the bottom and
115" from the left-hand side, drill a hole
for the baseboard screw (about 1-8” in
diameter). Eight and one-half inches
from the left-hand edge, and in the same
line as the other screw hole, drill a hole
for the other baseboard screw. Seven
inches from this hole and in the same
line, drill another hole for the other screw.
Seven inches from this hole and in the
same line, drill the last baseboard screw
hole. That is all there is to the drilling
of the panel.

How to Place the Parts

Figs. 2 and 3 give clear views of how
the parts should be placed. The tuning
instruments have already found their
places by the panel drilling also the
switches and the jacks.

At the extreme right-hand side of the
baseboard, close to the edge and to the
panel, place the first RFT, which is un-
tuned. Right in back of this coil place
on brackets the antenna and the ground
terminal posts. Leave 145’7 and place the
first RFT socket. Place the filament
posts of the socket to the left, or im-
mediately adjoining the antenna-ground
bracket. In between the small space left
insert the Amperite. Leave 2’ and place
the second RFT, which is also on brackets.
This should be placed with the circum-
ferences perpendicular to the surfaces of
the board. About 115” from this trans-
former and in the same line, but at right
angles, place the detector coil. In be-
tween Cl and C2, place the second RF
tube socket. Inbetween C2 and the vario-
meter place the detector tube socket. The
filament post of these sockets face the
panel. Right in back of the variometer
and about 1” separation between the two
place the audio-frequency transformers.
You will probably have a little trouble
placing these AFT, if other type than
those are used here. In the same line with
the rear of the detector coil, place the first
AF tube socket, the filament posts facing
the coil. The last socket is placed 4"
from the variometer and 2’ from the
panel, with the filament post facing the
panel. In back of this socket or opposite

LIST OF PARTS

Three TRFT (L1L2, L3L4, L5L6).

Five sockets.

One variometer (L7).

One 00025 grid condenser (C4).

One grid leak, 2 or 3 megohms (R3).

Two .001 mfd. fixed condensers (C5
and C6).

One neutralization condenkér (C3).
RFive Amperites (R1, R2, R3, R4 and
5).

Two low ratio AFT (AFTI1 and 2).

Three dials.

Four switches (single
pole), (S1, 52, S3 and S4).

One double-circuit jack (J1).

One single-circuit jack (J2).

Two .0005 mfd. variable condensers (Cl
and C2).

Accessories: Phones, A battery, B bat-
teries, antenna wire, lead-in wire, con-
necting wire, C battery, 5 tubes, panel,
cabinet, baseboard and terminal strip.

throw, single

the second audio-frequency transformer,
place the C battery. This is held in place
by a special angle bracket.

How to Wind the Coils

Those desiring to use a plain RFT for
L1, L2 may wind it in a very simple
manner. As a matter of fact all the RFT
are made in same manner, have the same
number of turns, and use the same kind
of wire. They are all wound on a tub-
ing 315" in diameter, and 4” high. No.
22 DCC or 24 S over C wire is used. L1
has 10 turns, no space, and L2 has 45
turns. This means that L3 and LS are
the same as L1 and L4 and L6 are the
same as L2

There is no need for any holding ma-
terial on these coils. L7 is a commercially
made variometer. I would not advise any
one to try to build this, as it is very
difficult. However, there might be some
who like to tackle difficult things, and
for those folk these data are given; Pro-
cure a form 3" in diameter and 4/ in
length. Wind 28 turns on one side or
on 2" of the form, leave a 4" space and
wind 28 more turns. This is the stator.
There are 56 turns in all. Where the
space was left, drill a hole 14” in diameter.
This is for the purpose of inserting the
shaft. The rotor is wound on a form
2" in diameter and 2 high. A regular
rotor form is best to use here, as you
will find it difficult to wind so many turns,
as will be prescribed, on so small a form.
There are 36 turns on each half of the
form, and a 4" space left between the
windings. Drill a 74" hole in between the
windings on both sides of the form. Con-
nect the ending of the stator to the be-
ginning of the rotor. This will give you
two leads. Insert a brass tubing through
the two forms where the holes were drill-

E e e = et i ]
FIG. 4, showing the front panel view of the set...The first dial controls the shaft of

the variable condenser shunted across the second RFT and the other dial controls the

shaft of the condenser shunted across the secondary of the detector coil.

The other
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How to Wire the 5-Tube Set

ed. The diameter of this shaft is 14"
Drop a piece of solder on the shaft,
after it enters the stator, before it enters
the rotor of the tubing and after it goes
through the rotor, close to the tubing.
The same is done on the other side of
the rotor.

We are now all set to wire up the set.
Bring the antenna post to one terminal
of the S3 and also to C6. The other ena
of C6 goes to the beginning of L1 to
the end terminal of S3, and to one ter-
minal of C5. The end of L1 goes to one
terminal of S4, and at the same’time to
the ground terminal post.

Those using a commercial fixed RFT,
should follow these directions. Plate post
to the antenna, B plus post to the ground;
Grid post to grid of tube No. 1, and F
niinus to end terminal of Amperite, which
is connected in series with the F minus.

The condensers C5 and C6 can be
placed right up against the terminal strip.
The end terminal of C5 goes to the left
of connection of the switch S4. The be-
ginning of L2 goes to the grid post on
the tube No. 1. This also goes to the
stator plates of the neutralization con-
denser C3. The end of L2 goes to the A
minus, Note: All the battery leads are
brought out through the bottom of the

'baseboard. They therefore should be
marked so that there will be no error
when connecting up the batteries. See
Fig. 5. Connect the Amperite in series
with the F minus, one post going to the
F minus post of the socket and one post
going to the A minus lead as well as to
the other terminal of the Amperite. The
beginning of L3 goes to the plate post
of tube No. 1, the end going to the B
plus 67%4 volt lead. The beginning of
L4 goes to the grid post of tube No. 2
and also to the stator plates of Cl. At
the 15th turn make a tap on L4, Here
connect the stator plates of the neutral-
ization condenser C3. The end of

goes to the rotary plates of the var-
iable condenser, Cl. It also goes to the
A minus lead. The amperite R2 is con-
nected in the same manner as was RIl.
The beginning of L5 goes to the plate
post on tube No, 2. The end connects
the end of L3. The beginning of L6 goes
to one side of the fixed condenser R3 and
to the stator plates of C2. The end goes
to the rotary plates of C2, to the end of
the grid leak R3 and to the F plus post
on the socket. Connect all the F pluses
to_one terminal of S1. The other ter-
minal of S1 goes to the A plus lead. The
left off terminal of C4 goes to the grid post
of tube No. 3 and also to the other terminal
of R3. Connect R4 in the same manner as
R2 was connected. Bring the rotor wind-
ing of the variometer L7 to the plate post
on tube No. 3, and the stator winding to
the top terminal of J1. The last terminal
of J1 goes to the B plus 2214 volt lead.
The second terminal from the top goes
to the P post on the first AFT. The
other terminal gocs to the B plus post
on the AFT. The two F minus leads
of the two AFT go together and thence
to the minus of the C battery, the posi-
tive side of this battery going to the A
minus lead. The grid post on this AFT
goes to the grid of tube No. 4. The
plate of this same tube is connected to
the plate post on AFT 2. The B plus
lead gees to the end terminal of J2 and
then to the B plus 110 volt lead. The
two F plus posts on the sockets go to
one poition of S2, the other portion going
to the end of S1 (after the switch con-
nection) or A plus lead. The grid post of
AFT 2 goes to the grid post on tube No.
3. The plate of this tube goes to the
top terminal of the jack J2. The Am-
perites are connected in the same fashion

[ . e N .

Fig. 2 showing the back view

as were Rl, R2, R3, The ends of both
go to the A minus lead.

Bus bar was not used in wiring this
set up, even though in the photo it looks
as if bus bar was used. No. 14 bare-
hard drawn wire was used.

Dry cell tubes may be used with great
results.

The set will work as soon as the bat-
teries, the antenna and the ground are
connected. Turn the variometer dial over
to about 50 on the dial. Now turn both
variable condensers (both dials should
read the same, or the rotary plates of both
condensers should be in the same position).
At the extreme lower end of the dial you
will hear an extreme loud squawk. This is

a sign that the set is working. Another
sign, is when you turn the dials as above
and you hear a click all the way up the
scale. You will note that as you increase
the dial readings of the variable con-
densers beyond a certain point the vario-
meter reading will have to be increased in
exact ratio to the readings of the other
dials, viz 60, 60, 60. The tuning of this
set at the beginning is difficult, but it
only takes about 5 minutes to get the
knack of tuning. Use a short antenna,
about 100 feet including the lead-in will
be fine. The ground should be made
to a water pipe. Try different tubes in
different sockets. This is very essential
and the success of the receiver is depend-
ent upon this,

Music Publishers Aided
"By Radio, Says Lawyer

EpiTor, Rapio WoRLD :

As an interested subscriber and reader
of Rapio WorLb I wish to state that among
the many interesting articles of recent
date was the one by Powel Crosley, Jr,
in the July 25 issue. I heartily indorse his
views.

The attitude of the Society of Com-
posers, Authors & Publishers is certainly
to all appearances unreasonable, unfair
and ungracious. No organization can
exist or long prosper with an attitude of
unfair squeezing and penalizing the pub-
lic, and that is what that amounts to, for
eventually the public from whom they
derive their revenue must pay.

Now, those people are profiting from
radio reception. The indirect advertising
that they get is as great in returns, I feel
sure, as is derived by radio companies.
Before broadcasting, a popular song was
years getting introduced, now it is a
matter of weeks.

I built my first set and began receiving
about a year ago. Since that time I have
bought more new popular songs and
music hecard over the radio than I have
in five years previous. I am sure this is
true the country over. The radio is prov-
ing their greatest advertiser and intro-
ducer and they are profiting by it. They
should be glad to have their productions

used instead of trying to penalize the radio
stations and companies for giving them a
market. If any consideration is due it
should be from that organization to the
radio-casters. The fair and ethical thing
is for both to co-operate to their mutual
advantage. I should like to see statistics,
if procurable regarding the sale of popu-
lar songs and sheet music the past two
years as compared with the five years
previous. I am sure it would be en-
lightening to all who have any interest
in the subject.

am sure the Society must be
acquainted with these conditions and
cannot feel that they are acting in good
faith. Eventually they will disorganize
themselves. Even from a strictly selfish
motive, they should awake and see the
folly of their policy. In business as in
other activities the wise participator s
coming to know that a “quid pro quo,” a
something for something, or in other
words the Golden Rule is a necessary es-
sential to prosperity and permanence. It
is no longer good business to squeeze and
penalize because an opportunity seems to
present itself. That society is doomed to
destruction unless it changes its policy
and plays the game on the square—Harry
V. Forehand, Attorney-at-Law, Johnson
Bldg., Kokomo, Ind.

Query from Wife to Reinartz
Reaches Boy Sending to Him

CEDAR RAPIDS, IOWA.
While Arthur A. Collins, fifteen, was
in code communication in 20 meters with
John L. Reinartz, aboard the MacMillan
ship Bowdoin, at Etah, Greenland, Arthur
got a land-wire telegram from Reinartz's
wife, sent from her home in South Man-

chester, Conn. As she had not heard from
her husband -in ten days she was anxious
concerning his health. Arthur forwarded
the telegraph message and Reinartz wired
back all was well and sent love and kisses.
Arthur then dispatched the reply to Mrs,
Reinartz.
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Americans Are Buying Them By the Thousand

NOW you can get it for the first time
in America

Used in eighty per cent of all
receiving sets in Great Britain

The “BRETWOOD”

Pulls in Lr_] - Eliminates
inaudible ¥ tube
stations noises

Range 300,000 to 10,000,000 ohms

Variable Grid Leak

Bretwood, Ltd., London, Eng., Sole Patentees and Owners.
The Bretwood Variable Grid Leak used in a detector tube circuit,
strengthens weak signals, makes DX easier, eliminates tube noises and internal
howling, due to incorrect leakage from the grid of the tube.

By simply turning the knob the carrier wave may be tuned from the silent point
to maximum audibility.

The Bretwood is absolutely noiseless in operation and will hold any given setting
indefinitely. It is a single-hole panel mount leak.

The Bretwood Variable Grid Leak, tested in the National Physical Laboratory (the
official laboratory of Great Britain) and by RADIO WORLD’S Laboratory, proved to
be a scientifically accurate instrument. The total range, 9,700,000 ohms, produced by 25
turns of the knob, make a minute adjustment very simple.

The Bretwood Variable Grid Leak is constructed on a different principle and produces
better results than any other grid leak. Inits specially-constructed barrel is a patented plas-
tic, non-drying resistance ma.terial, i.n which thereis Sent You on a Money Back Absolute
a small movable plunger which again moves freely Satisfaction Guarantee
in an al?sorbent cartridge Whl?l:l gives tbe s<.ettmg The Bretwood Variable Grid Leak will
of the instrument great stability, making it far bpe immediately shipped on receipt of order
superior to the graphite, carbon or fi e - to any address in the United States, prepaid

P grap o bon o bre, com for $1.50. After 10 days’ trial if it is not
pressed or decompressed, resistance elements. It

- 100% better than any grid leak you have
can be used in the most critical circuits with the ever had and does not in every way sub-

reat . stantiate all claims made for it, your money
greatest success will be refunded without question.
-
The North Amerlcan THE NORTH AMERICAN BRETWOOD CO.
1505 Broadway, New York City
Bretwood Company Room 326
. . Gentlemen:
Sole Dl‘,trlbators fOT el;ncel::l find $1.50 for which you will please send me one
United States and Canada Bretwood Variable Grid Leak prepaid.  Satisfaction guar-
anteed or my money back after trial within ten days of
1505 BROADWAY, NEW YORK CITY receipt by me.
. NAME........... . ey S
Dealers and Jobbers Write for
Special Trade Terms STREET oot et tmerc PN, rigu. St it 1)
QDY A AR ctne S e e STATE........,............
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Fig. 1, showing the electrical diagram of the Improved Diamond.

Fixed RFT Used for Extra
Stage Added to the Fun-
damental Hookup of The
Diamond of the Air—
Variometer Controls
Regeneration — Author
Explains His Theory of
Improvement of Bern-
ard’s Great Circuit.

Yo N . .

By Sidney E. Finkelstein
Associate Institute of Radio Engineers
T HERE are very few receivers that

can boast of being better, so far as
volume, selectivity and distance are con
4 cerned, than the
standard 3-tube re-
gencrative receiver
One of the excep-
tions is the Super-
Heterodyne, and
that employs at
least 6 tubes. The
other exception is

The Diamond of
the Air, employing
only four tubes
The above state-
“SIDNEY E. ment was proved
FINKELSTEIN by the intensive

tests carried on by me. However, in
every receiver there is some room for
improvement.

In The Diamond it was prett

difficult

-0

original Diamond.
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—o0 p-

There are 5 tubes in this set instead of 4 tubes as in the
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FIG. 5, an excellent view of the bottom of the set. Note the filament leads, identi-
For the filament wiring use No. 14 insulated wire,

fied by the heavy black leads.

Also

note the leads coming through the holes in the baseboard, which are connected to

the various batteries.

DO NOT FORGET TO PUT TAGS ON THE LEADS, so

that you won’t blow out your tubes.

to find this room, but I looked long
enough and think I found it. The improve
ment 1s very small.  Of course there is
this objection, that I added another step
of radio-frequency amplification, which is
untuned. This tube can faithfully be
called a neutralization tube which stabil-
izes the rcgenerative action of the re-
ceiver and makes the tuning easier.

The Actual Changes Made in the Set

Take a look at the diagram, Fig. 1
The first change that is noticed is that
there is no provision made for a2 loop
I am not fond of loop reception. The
signals are not loud and it is difficult to
tunc the set. The loop is only good to use
where portability is necessary, where it
is forbidden to~ install an antenna, o_rl

ARl

[y i

the looks of the room, on account of the
outside wires showing. In series with
the antenna lead we have a .001 mid.
fixed condenser, which is shunted by a
switch. This switch short-circuits the
condenser. The switch is opened when
you cannot receive low wave signals.
Across the antenna and the ground there
is another .001 mfd. fixed condenser, which
can be cut in or out of the circuit. This
condenser is used when you cannot re-
ceive the high wave stations. This is
put in use by closing the switch S4.

Uses a Fixed RFT
L1 12 is a fixed radio-frequency trans-
former. As you will note in Fig. 2 the

tuned type RF:]‘ was used, that is, the
seconc;ary of this RFT is usually tuned by
2 0005 jufd vaui .
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Americans Are Buying Them By the Thousand

NOW you can get it for the first time
in America

Used in eighty per cent of all
receiving sets in Great Britain

The “BRETWOOD”

inaudible L v tube
stations ' noises

4t

Range 300,000 to 10,000,000 ohms

Variable Grid Leak

Bretwood, Ltd., London, Eng., Sole Patentees and Owners.
The Bretwood Variable Grid Leak used in a detector tube circuit,
strengthens weak signals, makes DX easier, eliminates tube noises and internal
howling, due to incorrect leakage from the grid of the tube.

By simply turning the knob the carrier wave may be tuned from the silent point
to maximum audibility.

The Bretwood is absolutely noiseless in operation and will hold any given setting
indefinitely. It is a single-hole panel mount leak.

The Bretwood Variable Grid Leak, tested in the National Physical Laboratory (the
official laboratory of Great Britain) and by RADIO WORLD’S Laboratory, proved to
be a scientifically accurate instrument. The total range, 9,700,000 ohms, produced by 25
turns of the knob, make a minute adjustment very simple.

The Bretwood Variable Grid Leak is constructed on a different principle and produces
better results than any other grid leak. Inits specially-constructed barrel is a patented plas.
tic, non-drying resistance material, in which there is
a small movable plunger which again moves freely
in an absorbent cartridge which gives the setting

Sent You on a Money Back Absolute
Satisfaction Guarantee

The Bretwood Variable Grid Leak will

August 22, 1925

of the instrument great stability, making it far
superior to the graphite, carbon or fibre, com-
pressed or decompressed, resistance elements. It
can be used in the most critical circuits with the
greatest success.

The North American
Bretwood Company

Sole Distributors for
United States and Canada

1505 BROADWAY, NEW YORK CITY

Dealers and Jobbers Write for
Special Trade Terms

be immediately shipped on receipt of order
to any address in the United States, prepaid
for $1.50. After 10 days’ trial if it is not
100% better than any grid leak you have
ever had and does not in every way sub-
stantiate all claims made for it, your money
will be refunded without question.

1505 Broadway, New York City
Room 326

Gentlemen:

receipt by me.

NAME. ...

THE NORTH AMERICAN BRETWOOD CO.

Enclosed find $1.50 for which you will please send me one
Bretwood Variable Grid Leak prepaid. Satisfaction guar.
anteed or my money back after trial within ten days of
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An Attempt to Gild the Lily
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Fig. 1, showing the electrical diagram of the Improved Diamond.

Fixed RFT Used for Extra
Stage Added to the Fun-
damental Hookup of The
Diamond of the Air—
Variometer Controls
Regeneration — Author
Explains His Theory of
Improvement of Bern-
ard’s Great Circuit.

- ~N 3 .

By Sidney E. Finkelstein
Associate Institute of Radio Engineers
"]" HERE are very few receivers that
can boast of being better, so far as
volume, selectivity and distance are con-
& cerned, than the

standard 3-tube re-
generative receiver.
One of the excep-
tions is the Super-
Heterodyne, and
that employs at
least 6 tubes. The
other exception is

The Diamond of
the Air, employing
only four tubes.
The above state-
“SIDNEY E. ment was proved
FINKELSTEIN by the intensive

tests carried on by me. However, in
every receiver there is some room for
tmprovement.

—0 A-

original Diamond.

‘There are S tubes in this set instead

0 B+ 22 Volts
L o8-
of 4 tubes as in the

FIG. S, an excellent view of the bottom of the set.

fied by the heavy black leads.

For the filament wiring use No. 14 insulated wire.

Note the filament leads, identi-
Also

note the leads coming through the holes in the baseboard, which are connected to

the various batteries.

DO NOT FORGET TO PUT TAGS ON THE LEADS, so

that you won’t blow out your tubes.

to find this room, but I looked long
enough and think I found it. The improve
ment is very small. Of course there is
this objection, that I added another step
of radio-frequency amplification, which is
untuned. This tube can {faithfully be
called a neutralization tube which stabil-
izes the regenerative action of the re-
ceiver and makes the tuning easier.

The Actual Changes Made in the Set

Take a look at the diagram, Fig. 1.
The first change that is noticed is that
there is no provision made for a loop.
I am not fond of loop reception. The
signals are not loud and it is difficult to
tune the set. The loop is only good to use
where portability is necessary, where it
is forbidden to install an antenna, or

the looks of the room, on account of the
outside wires showing. In series with
the antenna lead we have a 001 mid.
fixed condenser, which is shunted by a
switch. This switch short-circuits the
condenser. The switch is opened when
you cannot receive low wave signals.
Across the antenna and the ground there
is another .001 mfd. fixed condenser, which
can be cut in or out of the circuit. This
condenser is used when you cannot re-
ceive the high wave stations. This is
put in use by closing the switch S4.

Uses a Fixed RFT
L1 L2 is a fixed radio-frequency trans-
former. As you will note in Fig. 2 the

tuned type RFT was used, that is, the
secon(éary of thig RFT is usually tuned by

I’ In The Diamond it was iretti difficult ‘Vliiii ilii iiilﬂi i“ﬂ ii iiﬂii ii ii,i” . ﬂm iﬁi o | : | L
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Coil and Panel Data for the Set

FIG. 3, looking down on the receiver. This photo gives a good idea of how the parts

should be placed on the baseboard.

that by using this type of RFT the tun-
ing was sharpened to a great extent.
The Duratran RFT, which is of the real
fixed type, gave satisfaction also. The
signals were louder, but the selectivity
was less.

C3 is the neutralization condenser and
has a variable capacity, ranging from
.000016 to .0000185 mid.

L7, the variometer, was used instead of
the tickler coil, and was found to control
regeneration well.

What is Needed to Build the Set

Those who have a Diamond will only
have to buy the parts mentioned above,
and with the exception of the variometer,
place them in a separate cabinet. This
cabinet should be 6'"x7”/, with a panel to
fit. All that will show on the front will
be the 2 switches and the knob of the
neutralization condenser.

This data is given for the new Diamond
builders. L3 L4 and L5 L6 are both
tuned RFT. Cl and C2 are .0005 mfd.
variable condensers. To control the fila-
ments of the tubes, automatic filament re-
sistance units are used. The type used
is dependent upon the tube. C4 is a
00025 grid condenser. R3 is a 2 or .
megohm grid leak, S1 is the switch that
cuts off the first three-tubes, and S2 is
the switch that cuts off the last two tubes.
J1 is a double-circuit jack. J2 is a single-
circuit jack. AFT 1 and AFT 2 are both
low-ratio audio-frequency transformers.
Get a 7x24" panel with cabinet to fit. The

baseboard is 22" long 5’ wide and 17-

thick. Five sockets to fit the tuBes that
you use are required.

How to Drill the Panel

We now come to the drilling of the
panel, which is very simple. Fig. 4 gives
a very clear picture of how the panel
should look when completed. Six inches
from the left-hand side of the panel, and
314’ from the top and the bottom, drill
a 3/16"” hole for the shaft of CI, the
variable condenser. Six inches from this
hole and also 3%’ from the top and the
bottom drill another 3-16" hole for the
other variable condenser. Six inches from
this hole and 3% from the top and the
bottom, drill the final shaft hole for the
variometer. Four inches from the left-
hand side of the panel and 34" up from
the bottom, drill a 17 hole for S3. Three
inches from this hole and in the same
line, drill a hole for the other antenna
switch S4. Four inches from this hole
and %" from the bottom, drill a hole
for the filament switch that shuts off the
first 3-tubes, detector and 2 steps of
radio-frequency amplification (St). Three
inches from this hole and in the same
line, drill a hole for the other filament
switch, S2. The diameters of these holes
are all 1, Four inches from the last hole,
and %* from the bottom, drill a hole for
J1, the diameter being 1”. Three mchgs
from this hole and on the same line, drill
the final hole for J2 (diameter also 17).

One-eighth inch from the bottom and
14" from the left-hand side, drill a hole
for the baseboard screw (about 1-8 in
diameter). Eight and one-half inches
from the left-hand edge, and in the same
line as the other screw hole, drill a hole
for the other baseboard screw. Seven
inches from this hole and in the same
line, drill another hole for the other screw.
Seven inches from this hole and in the
same line, drill the last baseboard screw
hole. That is all there is to the drilling
of the panel

How to Place the Parts

Figs. 2 and 3 give clear views of how
the parts should be placed. The tuning
instruments have already found their
places by the panel drilling also the
switches and the jacks.

At the extreme right-hand side of the
baseboard, close to the edge and to the
panel, place the first RFT, which is un-
tuned. Right in back of this coil place
on brackets the antenna and the ground
terminal posts. Leave ¥’/ and place the
first RFT socket. Place the filament
posts of the socket to the left, or im-
mediately adjoining the antenna-ground
bracket. In between the small space left
insert the Amperite. Leave 2/° and place
the second RFT, which is also on brackets.
This should be placed with the circum-
ferences perpendicular to the surfaces of
the board. About 1%4” from this trans-
former and in the same line, but at right
angles, place the detector coil In be-
tween Cl and C2, place the second RF
tube socket. In between C2 and the vario-
meter place the detector tube socket, The
filament post of these sockets face the
panel. Right in back of the variometer
and about 1” separation between the two
place the audio-frequency transformers.
You will probably have a little trouble
placing these AFT, if other type than
thosc are used here. In the same line with
the rear of the detector coil, place the first
AF tube socket, the filament posts facing
the coil. The last socket is placed 14"
from the variometer and 2’° from the
panel, with the filament post facing the
panel. In back of this socket or opposite

LIST OF PARTS
Three TRFT (L1LZ2, L3L4, LSL6).

Five sockets.

One variometer (L7).

One .00025 grid condenser (C4).

One grid leak, 2 or 3 megohms (R3).

Two .001 mfd. fixed condensers (CS
and C6). N

One neutralization condenser (C3).
RFive Amperites (R1, R2, R3, R4 and
5).

Two low ratio AFT (AFT1 and 2).

Three dials.

Four switches (single
pole), (S1, S2, S3 and S4).

One double-circuit jack (J1).

One single-circuit jack (J2).

Two .0005 mfd. variable condensers (C1
and C2).

Accessories: Phones, A battery, B bat-
teries, antenna wire, lead-in wire, con-
necting wire, C battery, 5 tubes, panel,
cabinet, baseboard and terminal strip.

throw, single

the second audio-frequency transformer,
place the C battery. This is held in place
by a special angle bracket.

How to Wind the Coils

Those desiring to use a plain RFT for
L1, L2 may wind it in a very simple
manner. As a matter of fact all the RFT
are made in same manner, have the same
number of turns, and use the same kind
of wire. They are all wound on a tub-
ing 314" in diameter, and 4" high. No.
22 DCC or 24 S over C wire is used. L1
has 10 turns, no space, and L2 has 45
turns. This means that L3 and L5 are
the same as L1 and L4 and L6 are the
same as L2.

There is no need for any holding ma-
terial on these coils. L7 is a commercially
made variometer. I would not advise any
one to try to build this, as it is very
difficult. However, there might be some
who like to tackle difficult things, and
for those folk these data are given; Pro-
cure a form 3" in diameter and 4’/ in
length. Wind 28 turns on one side or
on 2" of the form, leave a 14” space and
wind 28 more turns. This is the stator.
There are 56 turns in all. Where the
space was left, drill a hole %" in diameter.
This is for the purpose of inserting the
shaft. The rotor is wound on a form
2” in diameter and 2’ high. A regular
rotor form is best to use here, as you
will find it difficult to wind so many turns,
as will be prescribed, on so small a form.
There are 36 turns on each half of the
form, and a 14" space left between the
windings. Drill a 4’ hole in between the
windings on both sides of the form. Con-
nect the ending of the stator to the be-
ginning of the rotor. This will give you
two leads. Insert a brass tubing through
the two forms where the holes were drill-

FIG. 4, showing the front panel view of the set...The first dial controls the shaft of

the variable condenser shunted across the second RFT and the other dial controls the

shaft of the condenser shunted across the secondary of the detector coil.

The other

dial controls the rotor of the variometer,
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How to Wire the 5-Tube Set

ed. The diameter of this shaft is 34"
Drop a piece of solder on the shaft,
after it enters the stator, before it enters
the rotor of the tubing and after it goes
through the rotor, close to the tubing.
The same is done on the other side of
the rotor.

We are now all set to wire up the set.
Bring the antenna post to one terminal
of the S3 and also to C6. The other ena
of C6 goes to the beginning of L1 to
the end terminal of S3, and to one ter-
minal of C5. The end of L1 goes to one
terminal of S4, and at the same’ time to
the ground terminal post.

Those using a commercial fixed RFT,
should follow these directions. Plate post
to the antenna, B plus post to the ground;
Grid post to grid of tube No. I, and F
minus to end terminal of Amperite, which
is connected in series with the F minus.

The condensers C5 and C6 can be
placed right up against the terminal strip.
The end terminal of C5 goes to the left
of connection of the switch S4. The be-
ginning of L2 goes to the grid post on
the tube No. 1. This also goes to the
stator plates of the neutralization con-
denser C3. The end of L2 goes to the A
minus. Note: All the battery leads are
brought out through the bottom of the
baseboard. They therefore should be
marked so that there will be no error
when connecting up the batteries. See
Fig. 5. Connect the Amperite in series
with the F minus, one post going to the
F minus post of the socket and one post
going to the A minus lead as well as to
the other terminal of the Amperite. The
beginning of L3 goes to the plate post
of tube No. 1, the end going to the B
plus 6714 volt lead. The beginning of
L4 goes to the grid post of tube No. 2
and also to the stator plates of Cl. At
the 15th turn make a tap on L4. Here
connect the stator plates of the neutral-
ization condenser C3. The end of L4
goes to the rotary plates of the var-
iable condenser, Cl. It also goes to the
A minus lead. The amperité R2 is con-
nected in the same manner as was RI.
The beginning of L5 goes to the plate
post on tube No. 2. The end connects
the end of L3. The beginning of L6 goes
to one side of the fixed condenser R3 and
to the stator plates of C2. The end goes
to the rotary plates of C2, to the end of
the grid leak R3 and to the F plus post
on the socket. Connect all the F pluses
to one terminal of S1. The other ter-
minal of S1 goes to the A plus lead. The
left off terminal of C4 goes to the grid post
of tube No. 3and also to the other terminal
of R3. Connect R4 in the same manner as
RZ was connected. Bring the rotor wind-
ing of the variometer L7 to the plate post
on tube No. 3, and the stator winding to
the top terminal of J1. The last terminal
of J1 goes to the B plus 2214 volt lead.
The second terminal from the top goes
to the P post on the first AFT. The
other terminal goes to the B plus post
on the AFT. The two F minus leads
of the two AFT go together and thence
to the minus of the C battery, the posi-
tive side of this battery going to the A
minus lead. The grid post on this AFT
goes to the grid of tube No. 4. The
plate of this same tube is connected to
the plate post on AFT 2. The B plus
lead gces to the end terminal of J2 and
then to the B plus 110 volt lead. The
two F plus posts on the sockets go to
one pottion of S2, the other portion going
to the end of S1 (after the switch con-
nection) or A plus lead. The grid post of
AFT 2 goes to the grid post on tube No.
3. The plate of this tube goes to the
top terminal of the jack J2. The Am-
perites are connected in the same fashion

| rrT———

T .

Fig. 2 showing

as were R1l, R2, R3. The ends of both
go to the A minus lead.

Bus bar was not used in wiring this
set up, even though in the photo it looks
as if bus bar was used. No. 14 bare-
hard drawn wire was used.

Dry cell tubes may be used with great
results.

The set will work as soon as the bat-
teries, the antenna and the ground are
connected. Turn the variometer dial over
to about 50 on the dial. Now turn both
variable condensers (both dials should
read the same, or the rotary plates of both
condensers should be in the same position).
At the extreme lower end of the dial you
will hear an extreme loud squawk. This is

the back view

a sign that the set is working. Another
sign, is when you turn the dials as above
and you hear a click all the way up the
scale. You will note that as you increase
the dial readings of the variable con-
densers beyond a certain point the vario-
meter reading will have to be increased in
exact ratio to the readings of the other
dials, viz 60, 60, 60. The tuning of this
set at the beginning is difficult, but it
only takes about 5 minutes to get the
knack of tuning. Use a short antenna,
about 100 feet including the lead-in will
be fine. The ground should be made
to a water pipe. Try different tubes in
different sockets. This is very essential
and the success of the receiver is depend-
ent upon this.

Music Publishers Aided
"By Radio, Says Lawyer

Epitor, Rapio WorLp:

As an interested subscriber and reader
of Rapio WorLp I wish to state that among
the many interesting articles of recent
date was the one by Powel Crosley, Jr,
in the July 25 issue. I heartily indorse his
views.

The attitude of the Society of Com-
posers, Authors & Publishers is certainly
to all appearances unreasonable, unfair
and ungracious. No organization can
exist or long prosper with an attitude of
unfair squeezing and penalizing the pub-
lic, and that is what that amounts to, for
eventually the public from whom they
derive their revenue must pay.

Now, those people are profiting from
radio reception. The indirect advertising
that they get is as great in returns, I feel
sure, as is derived by radio companies.
Before broadcasting, a popular song was
years getting introduced, now it is a
matter of weeks.

I built my first set and began receiving
about a year ago. Since that time I have
bought more new popular songs and
music heard over the radio than I have
in five years previous. I am sure this is
true the country over. The radio is prov-
ing their greatest advertiser and intro-
ducer and they are profiting by it. They
should be glad to have their productions

used instead of trying to penalize the radio
stations and companies for giving them a
market. If any consideration is due it
should be from that organization to the
radio-casters. The fair and ethical thing
is for both to co-operate to their mutual
advantage. I should like to see statistics,
if procurable regarding the sale of popu-
lar songs and sheet music the past two
years as compared with the five years
previous. I am sure it would be en-
lightening to all who have any interest
in the subject.

I am sure the Society must be
acquainted with these conditions and
cannot feel that they are acting in good
faith. Eventually they will disorganize
themselves. Even from a strictly selfish
motive, they should awake and see the
folly of their policy. In business as in
other activities the wise participator is
coming to know that a “quid pro quo,” a
something for something, or in other
words the Golden Rule is a necessary es-
sential to prosperity and permanence. It
is no longer good business to squeeze and
penalize because an opportunity seems to
present itself. That society is doomed to
destruction unless it changes its policy
and plays the game on the square—Harry
V. Forehand, Attorney-at-Law, Johnson
Bldg., Kokomo, Ind.

Query from Wife to Retnartz
Reaches Boy Sending to Him

CEDAR RAPIDS, IOWA.
While Arthur A. Collins, fifteen, was
in code communication in 20 meters with
John L. Reinartz, aboard the MacMillan
ship Bowdoin, at Etah, Greenland, Arthur
got a land-wire telegram from Reinartz’s
wife, sent from her home in South Man-

chester, Conn. As she had not heard from
her husband -in ten days she was anxious
concerning his health. Arthur forwarded
the telegraph message and Reinartz wired
back all was well and sent love and kisses.
Arthur then dispatched the reply to Mrs.
Reinartz.
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A Home-Made Toroidal Coil

; Windin the, new
:c'ougknutéo-'a ’_:l, .

T
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FIG. 1, showing (on top) the spool which

the mount or form on which

constitutes

the coil is placed after being wound, and (lower view) the original form on which
the wire is placed prior to removal. The text explains the designations. The com-
pleted coil (Fig. 2) is shown on the front cover.

By George B. Hostetter

ROCURE a cardboard tube 134"

diameter and about 9 or 10” long.
(Fig. 1). On this wind a layer of ordin-
ary twine string (B) fastening the end
with a tiny piece of adhesive tape (A).
Over this wrap a thickness of writing
paper. Get a roll of %" adhesive tape
and cut off a piece about 21” long. Split
each end of this piece for a distance of 7

or 8”. Lay the tape lengthwise on thp
tube, sticky side out, pushing the split
ends into the ends of the tube out of the
way. Now wind on 225 turns of No. 24
DC or SCC wire (D1, D2), securing the
ends by punching a hole in the tape.

Lay one of the 4" pigces of tape back
over the coil and the opposite %4” on the
other end so as to form a strip 14" wide
over the top of the coil.

About %4” from the end of this wind-

ing start the primary, winding 4 turns of
the same wire (El). Do not break the
wire but run it along the tape for 214",
then wind four more turns (E2). Run
along the tape again for 2%” and wind
four more turns (E3). This makes twelve
turns in all for the primary.

Each coil of four turns could be held
in place temporarily by small pieces of
adhesive tape

Now take the other twd™ pieces of 34"
tape and stick them tightly in place over
the primary as at (F)

Pull the tape (A) loose and unwind
the string, pulling it out at the end. This

ill allow the coil to slip off the tube

ery easily. Then the layer of writing

aper may be removed.

Cut a piece of lightweight cardboard
1" wide and bend it into a ring whose
outside diameter is exactly equal to the
length of the secondary coil, measured on
the tape.

Cut two circles of heavy cardboard
215" in diameter, glue the ring to these
discs, forming a spool.

With a picce of adhesive tape fasten
one end of the coil to the spool, bring
the other end of the coil around until
the ends meet. Fasten with another piece
of tape, working between the turns of
the coil, which may be straightened back
into place after the ends are secured.

You will now have a coil as shown in
Fig. 2.

The leads may be brought out through
holes punched in the discs as shown.

These coils may be used in any tuned
radio-frequency circuit and eliminate the
necessity of special placement of coils
or the use of a potentiometer or other
stabilizing device. The secondary is
tuned with a .00035 mfd. variable ¢n-
denser

in regenerative set the coils block
radiation.

The Electrostatic Regenerato;

By Percy Warren

I DON'T know why it is but I can get
more enjoyment out of a I-tube set
than from any other. The more I fool
around with them
the more I like the
I-tubers. For the
novice there is no
greater place to ob-
tain trouble-shooting
knowledge than in a
I-tube set. I have
been making this
type of sets for about
a year. I always find
something  different
about them. True,
none of these sets
has anything revolu-
tionary. Those
changes which are
put in them from week to week have im-
proved the reception. I hope some day
to find a 1-tube set that works a speaker.

The set (Fig. 1) is of the regenerative
type, tmploying electrostatic coupling.
In the antenna circuit we use a vario-
meter, which also goes to the grid circuit.
The plate coil is put in inductive relation
to the grid coil. The plate coil L2 is not
variable and is tuned by the variable con-
denser, C2.

A good basket weave variometer Ll is
the first instrument required. A straight-

st

PERCY

FIG. 1, wiring diagram of the electrostatic
regenerator.

line frequency variable air condenser, 2,
is also necessary. If you have a plain
variable condenser the SL variable con-
denser need not be purchased. A 7x10”
panel and cabinet to fit will house the
parts very conveniently. Cl is the .00025
mfd. fixed grid condenser. RI1 is the
variable grid leak, with a variable resist-
ance from 4 megohm to 10 megohms.
This leak is important and the best is
none too good. The tube wused is a
UV201A. The rheostat R2, has a resist-
ance of 20 ohms. A pair of phones, term-
inal strip, aerial wire (100 foot length, No.
14, hard drawn copper), ground and lead-
in wire (75 feet, No. 14 rubber covered
insulated), a ground clamp (good grade
copper, with a clip attached), a pair of
porcelain insulators, a socket, a pair of

phone clips or a jack (a plug is needed for
the jack), and connecting wire (No. 18
annunciator wire), are needed to build
this set. The actual cost of the parts,
excluding the tube, antenna, batteries and
phones is $9.50.

he only article that is built at home
is the coupling coil, L2. That is wound on
a tubing having a diameter of 314”, and
being 47 high. Use No. 24 DSC wire for
winding. There are 35 turns on this
tubing.

Two and three-quarter inches from the
left-hand side of the panel, and 3%4” from
the top and the bottom, drill a hole for
the variometer, the diameter being about
3/16”. This may vary. Two and three-
quarters from the right-hand side and
3%" from the top and the bottom, drill
a 3/16” hole for the variable condenser.
Five inches from the left and the right
hand side, and 114” from the bottom. drill
a hole for the rheostat arm shaft. This is
usually 3/16” in diameter also. The dials
used are 3%” in diameter.

Place the socket in between the con-
denser and the variometer, or directly
behind the rheostat. 12 is placed right
next to the stator winding of the vario-
meter, L1,

Bring one terminal of L1 or the stator
winding to the antenna. The remaining
terminal goes to the ground.

In between the rotor and the stator, or
where the rotor and the stator connect

(Concluded on page 24)



August 22, 1925

RADIO WORLD

7

Crystal Sets That You Can Log
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A SELECTIVE CRYSTAL SET for a
point of reception that has a 3-station
range. Any one of the three stations may
be tuned in by Cl, the two others tuned
out by the wave traps, L3C2 and L4C3.
As the primary L1 is not tuned there is
no compensating effect and the set may

be logged. (Fig. 1.)

By Herman Bernard

Associate, Institute of Radio Engineers

‘l 7 HENEVER “a selective crystal set”
is mentioned radio engineers smile
or laugh. Is there any such thing, or can
there be? Yes, There

is a limit in the selec-

tivity line, in regard

A to simple crystal sets
3 due to the stubborn-
.} ness of the crystal
itself in resisting at-
tempts to introduce it
into very  select
~TR \ society. A crystal

X \\\ ‘\ W set can be madgysuf—

) fiiciently selective to
% L] be luseful in  most
O localities. With any
Mo divad 1o circuits, even
the most selective,
trouble may be expected in congested
areas, such as New York City and Chi-
cago. If the set owner lives near a
powerful_ broadcaster he is bound to hear
that station virtually all over the dial and
can not tune it out to bring in a station
farther away that is of the same power.
The only other trouble with the best de-
signs in simple crystal receivers is that
at least four controls, often even five
or six, are used. Also, they can not be
logged.

Hence, you can have a selective crystal
set, if there is no objection to more than
four controls. These sets invariably use
tap switches, and the introduction of such
devices destroys the possibility of logging.
It is conceded that there is no great ad-
vantage in having a simple crystal set
loggable, since only a few stations will be
within the range of the receiver at all,
but the loggability feature and the limita-
tion of controls to three were taken as
a basis experimentally. No set having
less than three controls was found to be
worth much.

While with tube receivers it is possible
to utilize circuit designs applicable to
general demands and needs, regardless of
location of the receiver, with the loggable
crystal sets it was found advisable to
make them to fit the locality.

A 3-Station Range Set

Fig. 1 shows the wiring of a simple
crystal set, having three controls, and
which is very good for a locality where
three stations may be within the constant
receiving range. To increase the selec-
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A TUNED IMPEDANCE primary gives
more volume than the inductive coupling
method shown in Fig. 1, but the set suf-
fers in selectivity. Under certain condi-

tions, explained in the text, this hook-up
is very good. (Fig. 2.)

FIG. 3A—How a 3.circuit tuning coil may
be employed in a wavetrap crystal hook-
up. L1 is the rotary coil. L2 is the sec-
ondary (large stator winding, used for
trap). L3 is the otherwise aperiodic
primary. The rotary coil L1 is loosely
coupled and left that way.

tivity slightly a somewhat disproportion-
ately large reduction in volume had to be
suffered, due to the electromagnetic
method of coupling the antenna circuit to
the tuned secondary L2, The two tuned
closed oscillatory circuits, C2L3 and C3LA4,
are wavetraps. Thus Cl is set to tune
in the station desired to be heard, while
C2 is tuned so as to trap out one inter-
fering station and C3 tuned to trap out
the other. It is assumed that the three
stations within range are on the air at
once. If not, then both C2 and C3 may
be set to tune out the one interfering
broadcaster, or, if only one is used for a
trap, the other circuit may be tuned to
any frequency other than that of the in-
coming signal.

A great many persons live in localities
in the United States that are within
crystal range of three stations or less and
to them this circuit will prove attractive.
However, the first question to determine
is how many stations really are within
range. For this purpose hook up the re-
ceiver shown in Fig. 2, omitting L3C3
and L2C2. This is about the broadest
tuning circuit possible to make. Any sta-
tion that you can hear fairly well may be
expected to come in at any setting of the
condenser, although the volume will be
more or less, depending on how near you

=

INSTEAD of two wave traps one may
be used, but that is efficient only if the
receiver has a 2-station range. (Fig. 3.)

that represent “heoretical resonance with
the incoming signal. A station nearby
may be very loud and another, further
away, will be weaker, or not heard at all
under the circumstances, due to the
drowning effect caused by the other
However, a fair idea is obtained of those
stations you may expect to hear. If there
are three, then the hookup shown in Fig
1 will be serviceable,

Coupling the Wavetraps

The wavetraps are loosely coupled to
the secondary. Have the coupling as
loose as is consistent with cffectiveness
of the traps. If the coupling is too loose
there will be no effect; if too tight there
will be no trapping, only compensated
tuning. With tight coupling, if you
add capacity by further engaging the
plates of one of the condensers you will
have to reduce the capacity of the other
by unmeshing its plates. There will be
no selectivity gain from such compen-
sated tuning.

The operation of the wave-trap is on
the theory of parallel inductive closed
circuits. These are known as rejectors,
because their only use is to keep out
signals that are not wanted. If the wave-
trap is set so that its frequency is the
same as that of the receiving circuit, then
theoretically the trap will absorb the
energy and no sound will be heard in the
phones. This is more or less true of more
strenuously oscillating circuits—where
tubes are employed—but it is not quite so
of crystal hookups, for in most cases if
the incoming signal is of any good degree
of strength the resonant trap will absorb
most of the energy, not all of it. If the
station is heard rather weakly under best
conditions, then even in the crystal hook-
up the trap may monopolize the signal.
This might argue against the effectiveness
of the traps when used for their intended
purpose, and it might be so, were it not for
the drowning effect of the accepted
signals.

The opposite method is that of series
connection, where one end of the coil (L2
in Fig. 3) would be connected to the an-
tenna side and the other end of the erst-
while trap to the receiver side. This is
the acceptor method, and tuning such a
circuit to resonance aids the set in re-
ceiving the desired signals, instead of
hampering or preventing this end. But
the help is not such as to constitute a gain
in selectivity. The coil L2 could be con-
nected, say to the antenna in Fig. 3, the
other side of the coil to one side of C2,
and the other side of C2 to the receiver
e.g., to the crystal input. That, too, is
series connection, only capacitative coup-
ling is used instead of tuned conductive

1 set Cl to that ample sweep of dial degrees coupling. Only compensated tuning would
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THE WAVE TRAP idea embodied in a

1-tube reflex. This circuit is good for

carphone reception even in congested
arcas. (Fig. 4.)

resul In fact, by this method of con
nection for series purposes the coil could
be omitted entirely, to represent the idea.
The coil across the condenser preserves
conductive coupling Capacxtanve coup
ling causes a severe volume drop in crystal
sets. Inductive coupling is much better
Greatest volume results from conductive
coup

The Question of Frequency Range

Fig. 2 shows a conductively coupled cir
cuit. Here the antenna is tuned by Cl
L1 is the impedance coil. If the wave-
traps are properly distant from the im
pedance coil L1, so that no compensated
tuning results, it would be impossible to
cover the broadcast range with any un-
tapped coil in combination with any con-
denser in general use by fans today. How-
ever, it is rarely necessary to cover the
whole band, since only a few stations can
be received, anyway, and these are as-
sumed not to have such a disparity of
wavelengths as to require a greater range
than this combination affords.

The reason why the wavelength or
frequency range could not be covered, say
even in the case of a tube hookup em-
bodying this plan, is due to the introduc-
tion of the actual resistance and, more
particularly, the capacity of the antenna
systemn into the tuned circuit. A con
denser is able to cover the range with a
suitable inductance, e.g., L4C2 in Fig. 4,
only because the distributed capacity o
the coil, part of the plate capacity of the
tube, and the capacity of some of the
associated wiring and parts are added to
the minimum capacity of the condenser
All these additions are not ratable factors,
even in comparison with the minimum
capacity of good condensers. Thus
broadly speaking, about the same ratio
of minimum to maximum capacity of the
condenser is maintained as when the con-
denser is considered alone and apart from
any circuit. The maximum capacity must
be at least a certain number of times
greater than the minimum capacity. This
relationship constitutes the ratio. Because
the wavelength varies as the square of
the capacny, there must be enough differ-
ence in capacity between the maximum
and the minimum to enable the square of
the lowest to bring in the lowest-wave
stalion and the square of the highest to
brmg n the highest wave station, I1n con-
junction with a coil of proper inductance.

Therefore if you add the aerial capacit;
to any coil you add that capacity to any
condenser connected in parallel with the
aerial system. The capacity of different
acrials differs greatly, Many aerial sys-
tems in use for broadcast reception have
a capacity as high as 0005 mfd., some
even have 001 mid. and more, while be-
tween .00025 mfd. and .0005 mfd. may be
assumed to represent the capacity of the
majority of antenna systems used for

ONE STEP FARTHER and we have a reflex set that works a loud speaker and

which is selective.

The wave trap idea is retained. This is the sume as Fig. ¢, except

that a second stage of audio (this one not reflexed) is added. (Fig. §5.)

Data on Coils and Condensers

All the variable condensers used in the
circuits are presumed to be .0005 mfd.
maximum capacity and the inductances
were calculated accordingly. If smaller
capacity condensers are used, add more
turns,

The coils are of three kinds:

(1) Radio-frequency transformer, with
exception (a).

(2) Wave trap inductance.

(3) Impedance coil.

All the radio-frequency transformers
are wound alike, with the exception (a)
of L1L2 in Fig. 1. Al the wave trap in-
ductances are wound alike. The imped-
ance coils will vary, according to antenna
conditions (capacity, resistance, etc.).

(1) RADIO - FREQUENCY TRANS-
FORMERS.—These are wound on a tub-
ing 313" diameter, 4" high, with No. 22
single cotton covered wire. The primary
will consist of 10 turns, the terminals be-
ing anchored in pinholes punched in the
form. Leave 4" space and wind 45 turns
for the secondary. The terminals of the
secondary similarly are secured. The ex-
ception (a) is that L1L2, Fig. 1, consists
of using 22 turns (instead of 10) for the
primary L1, leaving %" space, or a little
more, if experience shows that the circuit
will stand it (instead of only Y4”'), then
winding the regulation secondary, 45
turns.

(2) WAVE TRAP INDUCTANCE.—
This consists of 52 turns of No. 22 single
cotton covered wire on a 34" diameter
tubing at least 3" high.

(3) IMPEDANCE COIL.—This is used
conductively coupled to the antenna sys-
tem. As antennas vary greatly as to
capacity, some being as high as 001, others
as low as 0001, this capacity is added to
the condenser capacity, hence the coil
will have to be wound to suit particular
conditions. It is good practice to start
with 40 turns and remove turns, under
test, until satisfactory tuning conditions

reception of programs. Add .00025 mid.,
for instance, to a condenser that has a
minimum of .00005 mfd. and a maximum
of .0005 mfd., in other words, 50 to
500 micro-mfd,, or i-to-10. The minimum
that was .00005 mfd. (50 micro-mfd.) is

R R R R R R R R R R RS

prevail. The same kind of wire and the
same diameter tubing are used.

Those having other wire types on hand
may employ what they bave. Finer wire
necessitates a slight reduction in the num-
ber of turns, provided the insulation used
is the same as that specified sbove. If
the same kind of wire, No. 22, is used
with heavier insulation, such as double
cotton covered or silk over cotton, then
a few more turns will have to be incor-
porated.

Coil Key to Diagrams

Fig. 1, L1L2, the exception (la) noted
above; L3 and L4 are in class (2).

Fig. 2, L1 is in cluss (3) while L2 and
L3 are under (2).

Fig. 3, L1L2 and L3L4 under class (1).
LS, class (2).

Fig. 4, same as Fig. 3.

Fig. 5, same as Figs. 3 and 4

Fig. 6, same as Figs. 3, 4 und S.

Fixed Condenser Key

Cdis 001 mfd CS is 0001 mfd. These
velues are not critical and may be
changed, if you have higher or lower
capacities on hand.

Where a condenser is shown across the
phones it may be .002 mfd. but is not
critical, either. Experience will show
whether the phone condenser is necessary.
usually it ir connected with one side to
one of the phone tips, or equivalent de-
tector output, and the other side to the
other output post of the detector. In
Fig. 6 the equivalent condenser is shown
across the secondary of the first AFT,
where it worked better, and this sup-
plants the normal position across the AFT
primary. The 006 mfd. fixed condenser
across the batteries in Fig. § is entirely
optional.

In all cases in testing out crystal de-
tector receivers where tubes arc employed,
whether for AF or RF or & combination
of both, always ground the minus A bat-
tery lead experimentally. [If volome in-
creazes leave the grounding of minus A
as a permanent part of the hook-up.

increased by .00025 mfd., hence is .0003
mfd.. while the maximum is 0005 mfd. +
00025 mfd., or .00075. Is .0003:00075
121:284?

Is 1:21 « 1:10?

The ratio is only one-fourth of what



August 22, 1925

RADIO WORLD

An Analysis of Wave Traps

it was before, and not enough to cover
the range. .

What might seem to be an exception to
this method of reasoning will be found
when the lowest wavelength station and
the highest wavelength station, granting
both are within receiving range, are heard
even with the impedance crystal hookup.
That would be due to the broad tuning
of the circuit enabling signals to crowd
through, although on waves above and
below those to which the circuit itself is
responsive. In other words, the inherent
broadness of the csystal causes this phe-
nomenon, which may be regarded as de-
fiant of wavelength, a forcible entry,
rather than tuned reception.

The hookup shown in Fig. 3 uses the
conductive coupling method, too, with
the impedance coil. If a variable series
condenser were used here or in Fig. 2
the range could be covered, the desired
ratio being re-established by the series
condenser’s sharp reduction of the mini-
mum capacity present in the tuned receiv-
ing circuit. Fig. 3 is good to use if only
two stations are within range. A likely
plan would be to build this one and then,
if another interferer is found, to incor-
porate the second trap (Fig. 2).

In all cases conductive coupling for
crystal receivers will give more volume
than any other method.

If an untuned primary is used, as in
Fig. 1, and the coupling is close, then
part of the aerial capacity, etc., are added
to that of the tuned receiving circuit, al-
though to a much smaller degree than
by the conductive method. Granting there
is a substantial number of turns on the
aperiodic primary L1, say 20 or more, this
effect may be very noticeable. But as the
coil is moved farther away from the sec-
ondary the effect diminishes and almost
completely disappears. In this case, of
course, some account must be paid to the
inductive effect, some of the increased
period being due to that. This would be
well represented were L1 made variable
in respect to L2 in Fig. 1. But it has been
demonstrated experimentally that the in-
ductive explanation is not complete, by
any means, since even if relatively few
turns are used on L1 and the coupling
made as tight as possible, the wavelength
increase resulting is far greater than what
could be ascribed merely to the inductive
addition. In other words, tighter coupling

nds to create the effect of parallel
capacity while loose coupling establishes
independent capacity. The observations
are restricted to simple crystal sets.

Test of the Trap

Some question may arise in the minds
of those who have not used wavetraps in
conjunction with crystal hookups as to
how effective they are. Citing experi-
mental proof, WNYC and WEAF were
each five miles distant from the point of
reception. The receiver was that shown
in Fig. 3 (2-station range). No other re
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THE SAME fundamental hook-up as is shown in Fig. 5 is presented above, except
that the second audio stage is replaced by two stages of resistance-coupled AF for
better quality. (Fig. 6.)

ceivable station was on the air. WNYC,
526 meters, was using 1,500 watts output,
WEAF, 492 meters, 3,500 watts. This is
far greater power than that used by 90
per cent. of the stations in the United
States and Canada. It is far greater than
the power used on stations tuned in
usually in testing crystal receivers. To be
very certain of the result, four stages of
audio-frequency amplification were added
to the receiver. These consisted of one
transformer-coupled audio stage and three
resistance-coupled steps. The reason for
all this AF was that sometimes stations
can not be heard on earphones, although
within theoretical receiving range, the
silence being due to absence of sufficient
power to actuate the phones. The result
of the test was that by turning the wave-
trap condenser C2, either one of the two
stations could be tuned in and the other
tuned out. The success of the experiment
was complete and beyond doubt. There
was no signal interference whatsoever.
Also, the trap functioned as selectively as
a l-tube regenerative set.

It will be noticed that the wavetrap was
used not really for tuning but for de-
tuning. As there was a difference of only
34 meters between stations, and the power
output of both was high, naturally the re-
ceiving circuit, which, as has been men-
tioned, is one of the broadest tuners you
can possibly have, made them both audible
together at any point from 0 to 100 on
the dial. This cross-talk was eliminated
by setting the condenser C2 at 65 to elim-
inate WEAF, permitting WNYC to per-
form a “solo,” and at 78 to eliminate
WNYC and bring in WEAF.

A 1-Control Set

The ineffectiveness of Cl under these
circumstances will naturally give rise to
the idea of constructing a l-control re-
ceiver for meeting a condition similar to
tllllis; one. Why tune the input circuit at
all?

Why not simply have a trap, in in-

ductive-relationship to an untuned coil
which has a uatural peak say at 500
meters, this being a good  compromise
point?  Why| not either wind the re-
quisitive number of turns, or use about
25 turns, shunted by a 001 mfd. fixed con-
denser? This is indeed practical.

All Trap Detuning

Pursuing the idea a little farther, if
there are three stations within receiving
range, and the highest no more than
about 200 meters removed from the low-
est, why not use 15 turns, shunted by a
.001 mfd. fixed condenser, for L1C1 in Fig.
2, and have two wave traps, one to elim-
inate one of the interferers, the other to
block the entry of the other cross-talker.
That gives two controls. Also, as one ex-
tra wavetrap is needed to eliminate each
additional station that causes interference,
why not three wave traps where four
stations are within receiving range? That
gives a 3-control set. All this is feasible,
but of course disparity of volume may
be expected, especially where some re-
ceivable stations are on the lower waves,
where the permanent .inclusion of much
extra capacity (the fixed condenser)
operates tremendously against the pos-
sibility of passing enough of the signal
to give volume. Fans should try this
method, however, if they are interested in
the development of workable crystal re-
ceivers.

Use of Tubes

Once you include a stage of RF ahead
of a crystal detector you have a tube set,
not a crystal set. But such inclusion gives
you a receiver that is altogether out of
the expcrimental stage, so far as general
adaptability to standard use and needs is
concerned. Fig. 4 shows a l-tube reflex,
using a wave trap, a good set to tune out
a powerful station near the receiver, and
which station otherwise would cause a

(Concluded on page 26)
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THE SAME CIRCUIT as shown in Fig. 6, except that the first audio stage is not reflexed. (Fig. 7)
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THE WAVE TRAP idea embodied in a

1-tube reflex. This circuit is good for

earphone reception even in congested
areas. (Fig. 4.)
result. In fact, by this method of con-

nectior} for series purposes the coil could
be omitted entirely, to represent the idea.
The coil across the condenser preserves
conductive coupling. Capacitative coup-
ling causes a severe volume drop in crystal
sets. Inductive coupling is much better.
Greatest volume results from conductive
coupling.

The Question of Frequency Range

Fig. 2 shows a conductively coupled cir-
cuit. Here the antenna is tuned by Cl.
L1 is the impedance coil. If the wave-
traps are properly distant from the im-
pedance coil L1, so that no compensated
tuning results, it would be impossible to
cover the broadcast range with any un-
tapped coil in combination with any con-
denser in general use by fans today. How-
ever, it is rarely necessary to cover the
whole band, since only a few stations can
be received, anyway, and these are as-
sumed not to have such a disparity of
wavelengths as to require a greater range
than this combination affords.

The reason why the wavelength or
frequency range could not be covered, say
even in the case of a tube hookup em-
bodying this plan, is due to the introduc-
tion of the actual resistance and, more
particularly, the capacity of the antenna
system into the tuned circuit. A con-
denser is able to cover the range with a
suitable inductance, e.g.,, L4C2 in Fig. 4,
only because the distributed capacity of
the coil, part of the plate capacity of the
tube, and the capacity of some of the
associated wiring and parts are added to
the minimum capacity of the condenser.
All these additions are not ratable factors,
even in comparison with the minimum
capacity of good condensers. Thus,
broadly speaking, about the same ratio
of minimum to maximum capacity of the
condenser is maintained as when the con-
denser is considered alone and apart from
any circuit. The maximum capacity must
be at least a certain number of times
greater than the minimum capaClly This
relationship constitutes the ratio. Because
the wavelength varies as the square of
the capac1ty, there must be enough dlffer—
ence in capacity between the maximum
and the minimum to enable the square of
the lowest to bring in the lowest-wave
station and the square of the highest to
brmg in the highest wave station, in con-
junction with a coil of proper inductance.

Therefore if you add the aerial capacity
to any coil you add that capacity to any
condenser connected in parallel with the
aerial system. The capacity of different
aerla!s differs greatly. Many aerial sys-
tems in use for broadcast reception have
a capacity as high as .0005 mfd., some
even have .001 mfd. and more, while be-
tween .00025 mfd. and .0005 mfd. may be
assumed to represent the capacity of the
majority of antenna systems used for
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ONE STEP FARTHER and we have a reflex set that works a loud speaker and

which is selective.

The wave trap idea is retained. This is the same as Fig. 4, except

that a second stage of audio (this one not reflexed) is added. (Fig. 5.)

Data on Coils and Condensers

All the variable condensers used in the
circuits are presumed to be .0005 mfd.
maximum capacity and the inductances
were calculated accordingly. If smaller
capacity condensers are used, add more
turns.

The coils are of three kinds:

(1) Radio-frequency transformer, with
exception (a).

(2) Wave trap inductance.

(3) Impedance coil.

All the radio-frequency transformers
are wound alike, with the exception (a)
of L1L2 in Fig. 1. All the wave trap in-
ductances are wound alike. The imped-
ance coils will vary, according to antenna
conditions (capacity, resistance, etc.).

(1) RAD10O - FREQUENCY TRANS.-
FORMERS.—These are wound on a tub-
ing 314" diameter, 4” high, with No. 22
single cotton covered wire. The primary
will consist of 10 turns, the terminals be-
ing anchored in pinholes punched in the
form. Leave 14" space and wind 45 turns
for the secondary. The terminals of the
secondary similarly are secured. The ex-
ception (a) is that L1L2, Fig. 1, consists
of using 22 turns (instead of 10) for the
primary L1, leaving 3" space, or a little
more, if experience shows that the circuit
will stand it (instead of only 14”), then
winding the regulation secondary, 45
turns.

(2) WAVE TRAP INDUCTANCE.—
This consists of 52 turns of No. 22 single
cotton covered wire on a 31%” diameter
tubing at least 3” high.

(3) IMPEDANCE COIL.—This is used
conductively coupled to the antenna sys-
tem. As antennas vary greatly as to
capacity, some being as high as .001, others
as low as .0001, this capacity is added to
the condenser capacity, hence the coil
will have to be wound to suit particular
conditions. It is good practice to start
with 40 turns and remove turns, under
test, until satisfactory tuning conditions

prevajl. The same kind of wire and the
same diameter tubing are used.

Those having other wire types on hand
may employ what they have. Finer wire
necessitates a slight reduction in the num-
ber of turns, provided the insulation used
is the same as that specified above. If
the same kind of wire, No. 22, is used
with heavier insulation, such as double
cotton covered or silk over cotton, then
a few more turns will have to be incor-
porated.

Coil Key to Diagrams

Fig. 1, L1L2, the exception (la) noted
above; L3 and L4 are in class (2).

Fig. 2, L1 is in class (3) while L2 and
L3 are under (2).

Fig. 3, L1IL2 and L3L4 under class (1).
LS, class (2).

Fig. 4, same as Fig. 3.

Fig. 5, same as Figs. 3 and 4.

Fig. 6, same as Figs. 3, 4 and 5.

Fixed Condenser Key
C4 is .001 mfd. C5 is .0001 mfd. These

values are not critical and may be
changed, if you have higher or lower
capacities on hand.

Where a condenser is shown across the
phones it may be .002 mfd. but is not
critical, either. Experience will show
whether the phone condenser is necessary.
usually it is connected with one side to
one of the phone tips, or equivalent de-
tector output, and the other side to the
other output post of the detector. In
Fig. 6 the equivalent condenser is shown
across the secondary of the first AFT,
where it worked better, and this sup-
plants the normal position across the AFT
primary. The .006 mfd. fixed condenser
across the batteries in Fig. 5 is entirely
optional.

In all cases in testing out crystal de-
tector receivers where tubes are employed,
whether for AF or RF or a combination
of both, always ground the minus A bat-
tery lead experimentally. If volame in-
creases leave the grounding of minus A
as a permanent part of the hook-up.

reception of programs. Add .00025 mid.,
for instance, to a condenser that has a
minimum of .00005 mfd. and a maximum
of .0005 mfd., in other words, 50 to
500 micro-mfd., or 1-t0-10. The minimum
that was .00005 mfd. (50 micro-mfd.) is

increased by .00025 mfd., hence is .0003
mfd., while the maximum is .0005 mfd. 4
.00025 mfd.,, or .00075. Is .0003:00075
2:1:2147

Is 1:214 o 1:10?

The ratio is only one-fourth of what
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it was before, and not enough to cover
the range.

What might seem to be an exception to
this method of reasoning will be found
when the lowest wavelength station and
the highest wavelength station, granting
both are within receiving range, are heard
even with the impedance crystal hookup.
That would be due to the broad tuning
of the circuit enabling signals to crowd
through, although on waves above and
below those to which the circuit itself is
responsive. In other words, the inherent
broadness of the crsystal causes this phe-
nomenon, which may be regarded as de-
fiant of wavelength, a {forcible entry,
rather than tuned reception.

The hookup shown in Fig. 3 uses the
conductive coupling method, too, with
the impedance coil. If a variable series
condenser were used here or in Fig. 2
the range could be covered, the desired
ratio being re-established by the series
condenser’s sharp reduction of the mini-
mum capacity present in the tuned receiv-
ing circuit. Fig. 3 is good to use if only
two stations are within range. A likely
plan would be to build this one and then,
if another interferer is found, to incor-
porate the second trap (Fig. 2).

In all cases conductive coupling for
crystal receivers will give more volume
than any other method.

If an untuned primary is used, as in
Fig. 1, and the coupling is close, then
part of the aerial capacity, etc., are added
to that of the tuned receiving circuit, al-
though to a much smaller degree than
by the conductive method. Granting there
i1s a substantial number of turns on the
aperiodic primary L1, say 20 or more, this
effect may be very noticeable. But as the
coil is moved farther away from the sec-
ondary the effect diminishes and almost
completely disappears. In this case, of
course, some account must be paid to the
inductive effect, some of the increased
period being due to that. This would be
well represented were L1 made variable
in respect to L2 in Fig. 1. But it has been
demonstrated experimentally that the in-
ductive explanation is not complete, by
any means, since even if relatively few
turns are used on L1 and the coupling
made as tight as possible, the wavelength
increase resulting is far greater than what
could be ascribed merely to the inductive
addition. In other words, tighter coupling

nds to creatc the effect of parallel
capacity while loose coupling establishes
independent capacity. The observations
are restricted to simple crystal sets.

Test of the Trap

Some question may arise in the minds
of those who have not used wavetraps in
conjunction with crystal hookups as to
how effective they are. Citing experi-
mental proof, WNYC and WEAF were
each five miles distant from the point of
reception. The receiver was that shown
in Fig. 3 (2-station range). No other re-
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THE SAME fundamental hook-up as is shown in Fig. 5 is presented above, except
that the second audio stage is replaced by two stages of resistance-coupled AF for

better quality.

ceivable station was on the air. WNYC,
526 meters, was using 1,500 watts output,
WEAF, 492 meters, 3,500 watts. This is
far greater power than that used by 90
per cent. of the stations in the United
States and Canada. It is far greater than
the power used on stations tuned in
usually in testing crystal receivers. To be
very certain of the result, four stages of
audio-frequency amplification were added
to thie receiver. These consisted of one
transformer-coupled audio stage and three
resistance-coupled steps. The reason for
all this AF was that sometimes stations
can not be heard on earphones, although
within theoretical receiving range, the
silence being due to absence of sufficient
power to actuate the phones. The result
of the test was that by turning the wave-
trap condenser C2, either one of the two
stations could be tuned in and the other
tuned out. The success of the experiment
was complete and beyond doubt. There
was no signal interference whatsoever.
Also, the trap functioned as selectively as
a l-tube regenerative set.

It will be noticed that the wavetrap was
used not really for tuning but for de-
tuning. As there was a difference of only
34 meters between stations, and the power
output of both was high, naturally the re-
ceiving circuit, which, as has been men-
tioned, is one of the broadest tuners you
can possibly have, made them both audible
together at any point from 0 to 100 on
the dial. This cross-talk was eliminated
by setting the condenser C2 at 65 to elim-
inate WEAF, permitting WNYC to per-
form a “solo,” and at 78 to eliminate

WNYC and bring in WEAF.
A 1-Control Set

The ineffectiveness of Cl under these
circumstances will naturally give rise to
the idea of constructing a l-control re-
ceiver for meeting a condition similar to
this one.  Why tune the input circuit at
all?  Why not simply have a trap, in in-

(Fig. 6.)

ductive-relationship to an untuned coil
which has @ natural peak say at 500
meters, this being a good’ compromise
point? VVh§ not either wind the re-
quisitive number of turns, or use about
25 turns, shunted by a .001 mfd. fixed con-
denser? This is indeed practical.

All Trap Detuning

Pursuing the idea a little farther, if
there are three stations within receiving
range, and the highest no more than
about 200 meters removed from the low-
est, why not use 15 turns, shunted by a
.001 mfd. fixed condenser, for LICI in Fig.
2, and have two wave traps, one to elim-
inate one of the interferers, thé other to
block the entry of the other cross-talker.
That gives two controls. Also, as one ex-
tra wavetrap is needed to eliminate each
additional station that causes interference,
why not three wave traps where four
stations are within receiving range? That
gives a 3-control set. All this is feasible,
but of course disparity of volume may
be expected, especially where some re-
ceivable stations are on the lower waves,
where the permanent inclusion of much
extra capacity (the fixed condenser)
operates tremendously against the pos-
sibility of passing enough of the signal
to give volume. Fans should try this
method, however, if they are interested in
the development of workable crystal re-
ceivers.

Use of Tubes

Once you include a stage of RF ahead
of a crystal detector you have a tube set,
not a crystal set. But such inclusion gives
you a receiver that is altogether out of
the expcrimental stage, so far as general
adaptability to standard use and needs is
concerned. Fig. 4 shows a 1-tube reflex,
using a wave trap, a good set to tune out
a powerful station near the receiver, and
which station otherwise would cause a

(Concluded on page 26)

J

: EN
@+ 842
— ® +rB¥|
| Sor | @rAB-
] . @A

THE SAME CIRCUIT as shown in Fig. 6, except that the first audio stage is not reflexed. (Fig. 7.)
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THE WAVE TRAP idea embodied in a J
l-t\ll;‘e reflex. Tlus circuit is good for <
carvbone rocplon gven, fa” Comgntd : =
result. In fact, by this method of con v+ &

nection for series purposes the coil could
be omitted entirely, to represent the idea.
The coil across the condenser preserves
conductive coupling. Capacitative coup
ling causes a severe volume drop in crystal
sets. Inductive coupling is much better.
Greatest volume results from conductive
coupling

The Question of Frequency Range

Fig. 2 shows a conductively coupled cir-
cuit. Here the antenna is tuned by Cl.
L1 is the impedance coil. If the wave-
traps are properly distant from the im-
pedance coil L1, so that no compensated
tuning results, it would be impossible to
cover the broadcast range with any un-
tapped coil in combination with any con-
denser in general use by fans today. How-
ever, it is rarely necessary to cover the
whole band, since only a few stations can
be received, anyway, and these are as-
sumed not to have such a disparity of
wavelengths as to require a greater range
than this combination affords.

The reason why the wavelength or
frequency range could not be covered, say
even in the case of a tube hookup em-
bodying this plan, is due to the introduc-
tion of the actual resistance and, more
particularly, the capacity of the antenna
system into the tuned circuit. A con-
denser is able to cover the range with a
suitable inductance, e.g., L4C2 in Fig. 4,
only because the distributed capacity of
the coil, part of the plate capacity of the
tube, and the capacity of some of the
associated wiring and parts are added to
the minimum capacity of the condenser.
All these additions are not ratable factors,
even in comparison with the minimum
capacity of good condensers. Thus,
broadly speaking, about the same ratio
of minimum to maximum capacity of the
condenser is maintained as when the con-
denser is considered alone and apart from
any circuit. The maximum capacity must
be at least a certain number of times
greater than the minimum capacity. This
relationship constitutes the ratio. Because
the wavelength varies as the square of
the capacity, there must be enough differ-
ence in capacity between the maximum
and the minimum to enable the square of
the lowest to bring in the lowest-wave
station and the square of the highest to
bring in the highest wave station, in con-
junction with a coil of proper inductance.

Therefore if you add the aerial capacity
to any coil you add that capacity to any
condenser connected in parallel with the
aerial system. The capacity of different
aerials differs greatly. Many aerial sys-
tems in use for broadcast reception have
a capacity as high as .0005 mfd., some
even have .001 mfd. and more, while be-
tween .00025 mfd. and .0005 mfd. may be
assumed to represent the capacity of the
majority of antenna systems used for

4 +/ ~ +/
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ONE STEP FARTHER and we bave a reflex set that works a loud speaker and

which is selective.

The wave trap idea is retained. This is the same as Fig. 4, except

that a second stage of audio (this one not reflexed) i¢ added. (Fig. 5.)

Data on Coils and Condensers

All the variable condensers used in the
circuits are presumed to be .0005 mfd.
maximum capacity and the inductances
were calculated accordingly. If smaller
capacity condensers are used, add more
turns.

The coils are of three kinds:

(1) Radio-frequency transformer, with
exception (a).

(2) Wave trap inductance.

(3) Impedance coil.

All the radio-frequency transformers
are wound alike, with the exception (a)
of L1L2 in Fig. 1. All the wave trap in-
ductances are wound alike. The imped-
ance coils will vary, according to antenna
conditions (capacity, resistance, etc.).

(1) RADIO . FREQUENCY TRANS-
FORMERS.—These are wound on a tub-
ing 313" diameter, 4" high, with No. 22
single cotton covered wire. The primary
will consist of 10 turns, the terminals be-
ing anchored in pinboles punched in the
form. Leave 134" space and wind 45 turns
for the secondary. Tbe terminals of the
secondary similarly are secured. The ex.
ception (a) is that L1L2, Fig. 1, consists
of using 22 turns (instead of 10) for the
primary L1, leaving 34" space, or a little
more, if experience shows that the circuit
will stand it (instead of only 14”), tben
winding the regulation secondary, 45
turns.

(2) WAVE TRAP INDUCTANCE.—
This consists of 52 turns of No. 22 single
cotton covered wire on a 3%" diameter
tubing at least 3" high.

(3) IMPEDANCE COIL.—This is used
conductively coupled to the antenna sys-
tem. As antennas vary greatly as to
capacity, some being as high as .001, others
as low as .0001, this capacity is added to
the condenser capacity, hence the coil
will have to be wound to suit particular
conditions. It is good practice to start
with 40 turns and remove turns, under
test, until satisfactory tuning conditions

prevajl. The same kind of wire and the
same diameter tubing are used.

Those having other wire types on hand
may employ what they have. Finer wire
necessitates a slight reduction in the num-
ber of turns, provided the insulation used
is the same as that specified above. If
the same kind of wire, No. 22, is used
with heavier insulation, such as double
cotton covered or silk over cotton, then
a few more turns will have to be incor-
porated.

Coil Key to Diagrams

Fig. 1, L1L2, the exception (la) noted
above; L3 and L4 are in class (2).

Fig. 2, L1 is in class (3) while L2 and
L3 are under (2).

Fig. 3, LIL? and L3L4 under class (1).
LS, class (2).

Fig. 4, same as Fig. 3.

Fig. 5, same as Figs. 3 and 4.

Fig. 6, same as Figs. 3, 4 and 5.

Fixed Condenser Key

C4is 001 mfd. C5 is 0000 mfd. These
values are not critical amnd may be
changed, if you have higher or lower
capacities on hand.

Where a condenser is shown across the
phones it may be .002 mfd. but is not
critical, either. Experience will show
whether the phone condenser is necessary.
usually it is connected with one side to
one of the phone tips, or equivalent de-
tector output, and the other side to the
other output post of the detector. In
Fig. 6 the equivalent condenser is shown
across the secondary of the first AFT,
where it worked better, and this sup-
plants the normal position across the AFT
primary. The .006 mfd. fixed condenser
across the batteries in Fig. 5 is entirely
optional.

In all cases in testing out crystal de-
tector receivers where tubes are employed,
whether for AF or RF or a combination
of both, always ground the minus A bat-
tery lead experimentally. Uf volame in-
creases leave the grounding of minus A
as a permanent part of the hook-up.

reception of programs. Add .00025 mid.,
for instance, to a condenser that has a
minimum of .00005 mfd. and a maximum
of .0005 mfd., in other words, 50 to
500 micro-mfd., or 1-to0-10. The minimum
that was .00005 mfd. (50 micro-mfd.) is

increased by .00025 mfd., hence is .0003
mfd., while the maximum is .0005 mfd. 4
00025 mfd, or .00075. Is .0003:00075
:1:214?

Is 1:2% o 1:10?

The ratio is only one-fourth of what
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An Analysis of Wave Traps

it was before, and not enough to cover
the range.

What might seem to be an exception to
this method of reasoning will be found
when the lowest wavelength station and
the highest wavelength station, granting
both are within receiving range, are heard
even with the impedance crystal hookup.
That would be due to the broad tuning
of the circuit enabling signals to crowd
through, although on waves above and
below those to which the circuit itself is
responsive. In other words, the inherent
broadness of the csystal causes this phe-
nomenon, which may be regarded as de-
fiant of wavelength, a f{forcible entry,
rather than tuned reception.

The hookup shown in Fig. 3 uses the
conductive coupling method, too, with
the impedance coil. If a variable series
condenser were used here or in Fig. 2
the range could be covered, the desired
ratio being re-established by the series
condenser's sharp reductlon of the mmx-
muin capacnty present in the tuned receiv-
mg circuit. Fig. 3 is good to use if only
two stations are within range. A likely
plan would be to build this one and then,
if another interferer is found, to incor-
porate the second trap (Fig. 2)

In all cases conductive coupling for
crystal receivers will give more volume
than any other method.

If an untuned primary is used, as in
Fig. 1, and the coupling is close, then
part of the aerial capacity, etc., are added
to that of the tuned receiving circuit, al-
though to a much smaller degree than
by the conductive method. Granting there
1s a substantial number of turns on the
aperiodic primnary L1, say 20 or more, this
effect may be very noticeable. But as the
coil is moved farther away from the sec-
ondary the effect diminishes and almost
completely disappears, In this case, of
course, some account must be paid to the
inductive effect, some of the increased
period being due to that. This would be
well represented were L1 made variable
n respect to L2 in Fig. 1. But it has been
demonstrated experimentally that the in-
ductive explanation is not complete, by
any means, since even if relatively few
turns are used on Ll and the coupling
made as tight as possible, the wavelength
increase resulting 1s far greater than what
could be ascrihed merely to the inductive
addition. In other words, tighter coupling

nds to create the effect of parallel
capacity while loose coupling establishes
mdependent capacity.  The observations
are restricted to simple crystal sets,

Tost of the Trap

Some question may arise in the mmds
of those who have not used wavetraps in
conjunction with crystal hookups as to
how effective they arc.  Citing experi-
mental proof, WNYC and WEAF wecre
cach five nnles distant from the point of
reception  The receiver was that shown
m Fig 3 (2-station range). No other re
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THE SAME fundamental hook-up as is shown in Fig. 5 is presented above, except
that the second audio stage is replaced by two stages of resistance-coupled AF for
better quality. (Fig. 6.)

ceivable station was on the air. WNYC,
526 meters, was using 1,500 watts output,
WEAF, 492 meters, 3,500 watts, This is
far greater power than that used by 90
per cent. of the stations in the United
States and Canada., It is far greater than
the power used on stations tuned in
usually in testing crystal receivers. To be
very certain of the result, four stages of
audio-frequency amplification were added
to tlie receiver. These consisted of one
transformer-coupled audio stage and three
resistance-coupled steps. The reason for
all this AF was that sometimes stations
can not be heard on earphones, although
within theoretical receiving range, the
silence being due to absence of sufficient
power to actuate the phones. The result
of the test was that by turning the wave-
trap condenser C2, either one of the two
stations could be tuned in and the other
tuned out. The success of the experiment
was complete and beyond doubt. There
was no signal interference whatsoever.
Also, the trap functioned as selectively as
a l-tube regenerative set.

It will be noticed that the wavetrap was
used not really for tuning but for de-
tuning. As there was a difference of only
34 meters betwcen stations, and the power
output of both was high, naturally the re-
ceiving circuit, which, as has been men-
tioned, is one of the broadest tuners you
can possibly have, made them both audible
together at any point from 0 to 100 on
the dial. This cross-talk was eliminated
by setting the condenser C2 at 65 to elim-
inate WEAF permmmg WNYC to per-
form a solo and at 78 to eliminate
WNYC and bring in WEAF,

A 1-Control Set

The ineffectiveness of Cl under these
circumstances will naturally give rise to
the idea of constructing a l-control re-
ceiver for meeting a condition similar to
this one.  Why tune the input circuit at
all?  Why not simply have a trap, in in-

ductive-relationship to an untuned coil
which has a natural peak say at 500
meters, this being a good” compromise
point?  Why not either wind the re-
quisitive number of turns, or use about
25 turns, shunted by a .001 mfd. fixed con-
denser? This is indeed practical.

All Trap Detuning

Pursuing the idea a little farther, if
there are three stations within receiving
range, and the highest no more than
about 200 meters removed from the low-
est, why not use 15 turns, shunted by a
.001 mfd. fixed condenser, for L1Cl in Fig.
2, and have two wave traps, one to elim-
inate one of the iaterferers, the other to
block the entry of the other cross-talker,
That gives two controls. Also, as one ex-
tra wavetrap is needed to eliminate each
additional station that causes interference,
why not three wave traps where four
stations are within receiving range? That
gives a 3-control set. All this is feasible,
but of course disparity of volume may
be expected, especially where some re-
ceivable stations are on the lower waves,
where the permanent inclusion of much
extra capacity (the fixed condenser)
operates tremendously against the pos-
sibility of passing enough of the signal
to give volume. Fans should try this
method, however, if they are interested in
the development of workable crystal re-
ceivers.

Use of Tubes

Once you include a stage of RF ahead
of a crystal detector you have a tube set,
not a crystal set. But such inclusion gives
you a receciver that is altogether out of
the expcrimental stage, so far as general
adaptability to standard use and needs is
concerned. Fig. 4 shows a 1-tube reflex,
using a wave trap, a good set to tune out
a powerful station near the receiver, and
which station otherwise would cause a

(Concluded on page 26)

THE SAME CIRCUIT as shown in Fig. 6, except that the first audio stage is not reflexed. (Fig. 7.)
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Effticient Antenna Installation

FIG. 1 (left hand photo), showing how
one of the poles is held in place. This is
at the slanting portion of the roof. Note
the large amount of rope holding the pole.
Fig. 2 (at right), showing how the poles
which is at the cornice of the roof, looks.
Note the guy wire coming down from the
pole. The slot which is below the wire
wrapped around the pole, was purposely
left open so that you may observe what
it looks like. Also note the peculiar
middle section of the pole.

By Lewis Winner

Associate, Institute of Radio Engineers

O MATTER how good a receiver

may be, a poor anienna system will
spoil the whole works. It might not seem
so, but the antenna
is really the heart of
the receiver, even
though there are
many things in the
receiver that often
receive cardiac hon-
ors. Without an
antenna you are lost,
even if it is a coil
antenna (loop).

A good antenna
improves the recep-
tion of signals. Now
comes the question
as to exactly what is
the best type of antenna to install and
how should it be installed. The best type
of antenna, I think, is the V-shaped be-
cause the entire length of the aerial is
used and the utmost directional effects
are obtained. Soldering is also made a
convenience. That is, you do not have
to climb up to the end of the antenna lead
to solder on the lead-in. Some persons
solder the connection on before the an-
tenna is tightened. In this way, they
have to judge the tightness of the antenna
by their eyes, which is a very poor way
to do. Notice in Fig. 3 that the lead-in is
a part of the antenna proper, and also
that the soldering is done after the com-
plete antenna is tightened and put up.
Another advantage of this type of antenna
is that the aerial wire is never broken at
any point, which does away with in-
creased resistance due to poor contact.

The lead-in should be placed in the
direction of the station that you prefer
to receive most and with greatest volume.

Those employing the L type of antenna

LEWILS WINNER

FIG. 3 (at left), showing how the lead-in
should be placed. Note how far away
from the building the wire is. Fig. 4 (at
right), showing another view of the lead-
in. Note the eyescrew at the end of the
stick. Note how the antenna wire and

always have trouble with a sagging aerial.
This is due to the pull that the lead-in
has on the antenna. Sagging causes fad-
ing of signals.

Poles Are Important

Another consideration of importance are
the poles that the antenna is to be at-
tached to.

Ordinary block sticks are most com-
monly used. This type of pole is usually
placed inside of carpets to keep the car-
pets from unrolling. The popularity is
due to the cheapness and ease of obtain-
ing them. These poles bend and warp
easily. They are the worst type of aerial
poles. )

Other types used are broom sticks,
which are poor, due to the thin length 'of
wood, causing the wood to bend ea}sxly
when subjected to a strong pull; iron
slats, which are fine, if you have the
proper means to put them up. These
irons are best installed in the slots of
wash poles which are on the tops of
roofs of some houses. The next and most
elaborate type are the steel poles. These
are expensive and require a lot of space
for installing. The last, and which I think
the best, are the masthead poles. These
were used by the navy and are now
being discarded, which adds to the ad-
vantage of the radio public. They are
purchaseable at some stores for a very
moderate price, with express charges
prepaid. This is one of the season’s best
buys, and this is a good time to buy, as
now is the season for reinstalling or re-
pairing vour antenna for the coming
winter.

Look to Your Roof

The next thing to consider when in-
stalling your antenna is the roof the poles
are to be placed on. If it is a tin roof
you are in a bad fix, because tin is a
wonderful absorber of radio energy.

the lead-in are so joined, that it is dif-

ficult to tell where the antenna begins.
The other rope which is wound on the
stick and described in the text has been
left out of the picture, so that a clear view
of the lead-in may be had by the reader.

However this can be partly offset by put-
ting up extremely high poles. A tarred
roof is the best. Look over the layout
of the roof caréfully, scrutinizing every
nook and corner for the purpose of find-
ing the ideal place to put the poles. They
should be put at the opposite ends of the
roof. I placed one near the slanting edge
of the roof, and the other near a cornice.
These places are both clearly shown in
Figs. 1 and 2. See if there is a chimney
near where the lead-in is to be made.
This is for the purpose of placing a long
stick so as to place the lead-in away from
the wall

Wooden Poles

When purchasing an antenna pole there
are several things to be noted. First, see
if you think the pole is high enough (16
feet above roof is average height).

If you have a tin roof, then the poles
will have to be much taller, about 22 feet.
Tin absorbs radio frequency energy and
if the poles are low, which will cause the
antenna wire to be low, your signals may
be very weak. The weight of the poles
1s also important. Of course it is difficult
to weigh such a large article, especially
in a radio store. It can easily be done
though. Just take the pole at the center
in_hand and lift it up and down. If it is
fairly easy to lift it is all right in weight.
If scales are available the weight of the
poles may be thus determined and should
not exceed 20 lbs.

Now as to the quality of the wood.
Inspect it closelv. Note if the wood is
hard or soft. This is best done with a
pen knife, by notching. The harder the
wood the better. See that there are no
knots. These prevent convenient drilling.
See that the pole is solid. There may
be cracks present, but these cracks, if only
Y% to %" in depth do not weaken the pole.
_ The construction of the pole is also
important. A straight pole is all right,
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V-Type Aerial Called Safest

but it gives; that is, when subjected to a
strong pull, it will bend. The remedy for
this is a pole which looks like that in
Fig. 5. Note the peculiar build. It l.ookls/
like a huge oar. In the center, it is 6
in diameter and decreases to 115” at the
beginning of pole. This is true of both
sections. This bulky mid-section gives
the pole wonderful resistivity to winds.
There should be one notched section in
each half of the pole for holding the guy
wirés.

The Water Test

A good way to see if the poles take to
dampness is to put some water on a
section of the pole. Wait about two
minutes. If the water is mostly on top,
the wood is all right. Some wood will
hardly absorb moisture at all, but this
type has been chemically treated and is
expensive. The less a wooden pole
absorbs moisture, the longer it will last,
as poles which take in moisture rot very
quickly.

How to Put the Poles Up

Before putting up the poles all the guy
wires, insulators and anteuna wire, should
be attached thereto. When putting these
poles up have some one help you hold
them in place so that they can be securely
held. Take one pole. At one extreme
end, 3 or 4” from the top, screw a hook in.
Make it as tight as possible. Now take
the insulator run the beginning of an-
tenna wire through one hole and twist
the wire, so that a good hold is obtained.
Solder the connection of the wires.
Through the other hole of insulator run
some heavy hemp rope or No. 12 rubber
insulated wire. About 1% feet will do.
Twist this wire around the insulator ring
tightly. Now run other end through
screw eye. Run once through this eye
and the other times around the pole
twice. When coming around the third
time twist around other twisted portion
(coming from insulator). Tighten with
a pair of pliers.

Run the antenna wire out. Try not to
make too many kinks in the wire. Un.
roll the wire, turn by turn.

Unwrap the wire until you have let
out enough wire for it to be pulled
through the insulator of the other pole.
This means that about 80 feet of wire
will be left out, while 20 feet are still
in the roll.

In one of the notches (each is 6”7
wide), wrap five turns of hemp rope
and make a loose knot, leaving the rest
of the rope dangling. Now measure off
the complete length of the guy wire from
the top of notch. This ineasurement
should be made to the place where you
contemplate placing the clamp. Say it
is 10 feet. Then at 7 feet cut the rope.

Insert a turn-buckle at this point. A
turn-buckle is a threaded dented bolt §”
long, having a pair of turn-screws. They
are situated at the extreme ends of the
respected halves of the buckle. One
turns in the opposite direction to the
other. The holder of these screws is
turned, and since they both turn in the
opposite direction, the guy wire can be
loosened and tightened. Insert the other
one-quarter of the rope on the other
end of the buckle. Do not make loose
connection, as there will not be enough
rope left out for tightening.

Clamp is Tightened

Now put a clamp in place on cornice,
where You measured the length of the
guy wire from the pole. Tighten the
clamp. Insert the end of rope in clamp
and tie securely. Make strong knots in
all cases where the strain is great, as a
loose knot, or one that scems tight will

FIG. 5, showing a view of one of the
poles. The guy wires are difficult to see,
due to the similar background. Note the
height of the pole, and how the antenna
is continued right through the insulator.

quickly break when subjected to any
kind of a pull

On the other notch place another rope
in the same manner. Place another clamp
on another cornice of the roof, this one
being about 15 feet away from the other
one and in a favorable position for hold-
ing the pole safely. About five feet from
the bottom of the pole drill a hole 17
in diameter. Run some rope through this
hole and leave enough rope out for tieing
purposes. See Fig. 2. Note that the pole
1s in the corner of the roof, place a clamp
on this end. Run the rope through the

pole a couple of times. This will give
you a secure enough hold. Now take
some more rope and wrap it around the
pole and the clamp so that the pole
holds without any one supporting it. Put
the guys up. Tighten the turnbolts. See
if the pole wiggles or swings, when sub-
jected to strain. If it does, put more rope
around the end of the cornice. Do not
be afraid of the fact that this will make
an ugly-looking affair, because you will
have to depend upon strength there and
not looks. You are putting up a couple
of strong poles, remember that.

Now for the other pole. According to
the picture, Fig. 1, it seems as if I used
up all the rope that I could find in the
house, but that pole has no chance of
falling down regardless of the wind.
Guy this pole in the same way that you
did the other. Before doing this, though,
put a screweye in the pole. Then put
the insulator on. Run the antenna wire
that you tied to this end of the roof
through the insulator and let the wire
dangle, having someone hold it until you
put the pole up. As soon as the pole is
erected tie the wire on some cornice of
the roof, watching that there are no
kinks present in the wire.

After you have installed both poles
test them for their resistivity. This is
done by pulling on the antenna wire with
a great deal of energy, at least until
you have made the wire as tight as you
possibly can. The poles should not shake
or bend. Watch out for the guy wires
or rope and see that they do not snap.

The Lead-in

Now for the lead-in. This should be
3 feet from the wall. Here is where a
broomstick comes into use. Drill two
holes (1” in diameter) at the extreme
top and bottom of the stick. Run a wire
through one of the holes and tie. Con-
tinue running this wire around the en-
tire top of the chimney until you reach
the pole again. Run the wire through
the other hole and tie. At the end of

(Concluded on page 26)

clamp twice, then back again on the
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MANY folks think an antenna hav-
ing four wires improves the reception of
signals. This type of antenna causes
very broad tuning, due to the large
amount of capacity and effective anten-
na resistance. A great many of the pres-
ent day transmitters desire a lot of cap-
acity, due to the high power. In the
transmitter the resistance is overcome by
the high voltage output, but in the re-
ceiver, there is no output it is all com-
ing in and nothing to counteract this re-
sistance. With an antenna the multi-

wire type a very small inductance is re-
quired, and even then one has to de-
crease the fundamental wavelength of the
receiver by series condensers. Louder
signals will be received with this antenna,
but then the signals may be heard all
over the dials. The shorter the antenna,
the sharper the receiver will tune in sig-
nals. This type of transmitting a=tewna
is being done away with on board ship.
Single wire antennas are rapidly taking 2
and 3 wire aerials. Note the large amount
of space this type of antenna requires.

R R R RS
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A

QUESTION and Answer Department conducted
by RADIO WORLD for its Readers by its staff
of Experts. Address Letters to The Radio University,
RADIO WORLD, 1493 Broadway, New York City.
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FIG. 182, showing a diagram of a 1-tube set which is reflexed and which gives loud speaker volume on stations up to 15 miles.

1.1L2 is a spiderweb coil, 514" outside diameter.

the center

turns. Use No. 22 DCC wire.

PLEASE GIVE me a diagram of a 1-
Tube reflex that gives good volume on
local stations; maybe to run a speaker
H. R. Roxins, Tampa, Fla.

See Fig. 182. P

IN REGARD to the Dynamic Amplifier,
published in the July 25 issue of RADIO
WORLD. (1) Is it practical to add two
straight stages of transformer-coupled
audio-frequency amplification to this set?
(2) Does the 40-volt battery have to be a
separate battery from the 88-volt battery?
(3) If an air-core transformer is used,
does it have to be tuned by a variable
condenser? (4) Does this circuit give
good volume?—H. A. Morgan, 1153 Sher-
burn Ave., St. Paul, Minn.

(2) No. (3) Yes, preferably.

L I

IN REGARD to the 6-tube l-control
set, which appeared in the Radio University.
(1) Can I use Acme R2, R3, and R4 RFT
for the first, second and third stages of
radio-frequency amplification? g2) Can 1
use Acme A2 AFT for the audio-fre-
quency transformers for the audio stages?
(3) What is the ohmic resistance of the
filament control (Amperite)?—Dan A.
Heidt, Postal Telegraph Co., N. Y. City.

(1) Yes. (2) Yes. (3) This depends
upon the type of ‘tulle Esed.

1 HAVE built the 4-Tube Handsome
Portable described in the July 4 issue of
RADIO WORLD. I would like to know
how to get rid of a grinding noise that is
always present in the receiver, regardless
of what T do. I also would like to know
how to get more distance and volume on
this set—Wm. P. Sigmund, 317 Trench
St., Atlantic City, N. J.

This grinding noise is cleared up by put-
ting a high resistance across the second-
ary of the second AFT. This should be in

The secondary is wound right next to L1 and has 46 turns.
Cl1, C4 are both .0005 mfd. variable condensers.
D is the crystal detector.

R is a 20-ohm rheostat.

the neighborhood of 100,000 ohms. De-
crease the plate voltage, of the detector
tube. Reverse the secondary of the fixed
RET. Use 135 volts on the amplifier
tubes.
x £

1 DESIRE the wiring of a 2-tube re-
ceiver using a tuned aerial and reverse
feedback.—Hal G. Volk, Minneapolis,
Minn

See Fig. 183. L1 is the primary of a 3-
circuit tuning coil, Cl1 being .0005 or .001
mfd. L2 is the secondary, L3 the tickler
of that tuner. L4 has 35 turns of No. 22
SCC wire on a 3%" diameter tubing. C2
and C3 are .0005 each. C4is the grid con-

Ll has 10 turns wound under one spoke and over one spoke and is wound in
L3L4 is wound in the same fashion, but L3 has 13
C2 and C3 are both .001 mfd. fixed condensers.
Use UV201A tubes.

denser and capacity coupling. R3 is a 2-
meg. leak.
x %

I AM going to build The Diamond. (1)
Would it be preferable to add another
stage of RF? (2) Will any good low loss
3-Circuit Tuner be O. K. in this set? (3)
Will 23-plate condensers do? I have the
Rathbun type. Are they O. K.?—Dr. G.
Emery, Hiawatha, Kan.

(1) No. (2) Yes. (;:3) Yes.

* %

REFERRING TO the 1-tube, 1-dial
set, described by Capt. P. V. O’'Rourke in
the Dec. 6, 1924 1ssue, of RADIO WORLD,
please tell me how to make the set bring

< T
Ls
Ca
11
M - f i PN —A
L Lz R
2
c é‘: Sy ij J
1 F; C-r? Ry L4 R3
2
—
DET | AMP
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CIRCUIT diagram of 2-tube set with tuned aerial (Fig. 183). t
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FIG. 184, showing a diagram of a 4-tube receiver, employing a regenerative detector, with a stage of tuned impedance RF ahead

of it.

mfd. fixed condenser.

L1, the primary, has 30 turns wound
of tubing 3%” in diameter, 4" high. L2 has 11 turns, and L3 has 46 turns.
in diameter and contains 35 turns, wound with No. 22 DCC wire.
C4 is a 00025 grid condenser.

on a tubing 3” in diameter, 3" high, using No. 22 DCC wire.

Cl1, C2, C3 are all

Use No. 22 DCC wire.
.0005 mfd. variable condensers.
R1, R2 are both 10-ochm rheostats.

L2L3 is wound on a piece
L4 is wound on a tubing 31"
C5 is a .001

R3 is a 6-ohm rheostat. R4 is a 2-

megohm grid leak. J1 is a double-circuit jack. J2 is a single-circuit jack. Use UV201A tubes throughout.

|

4

| o
) L spos
L1 1] o

THE ELECTRICAL WIRING of The Diamond, with variable antenna coupling (Fig. 185)., L may be the tickler of a vario-

pler, L0 a

dary made to match the condenser Cl.

The set will have four controls, unless C1C2 is a double condenser,

whereupon there are three controls. L need be varied only occasionally, hence the set would be practically in the 2-control class.
Constants are given in the May 23 and July 25 issues of RADIO WORLD.

in stations below 385 meters?—Louis C.
Blum, Kenney, Tex.

Put a .001 mfd. fixed condenser in series
with the aerial.

%

PLEASE GIVE me a diagram of a 4-
Tube set employing a regenerative de-
tector with a stage of tuned impedance
radio-frequency ahead of it, with two
stages of audio-frequency amplification
G. S. Reyt, Loisburg, Mo.

See Fig. 184.

* *

PLEASE publish the circuit diagram of
The Diamond of the Air, without detector
jack, but with a variable antenna coupling,
as described by Herbert E. Hayden in
the August 15 issue and with three rheo-
stats.—Thos. J. M. Peak, Alberon, N. J.

See Fig. 185.

*

HOW DOES Prof. Ginnings' feedback
circuit, with two stages of audio-frequency
amplification compare with The Diamond
as to volume, selectivity and distance?
(2) Will both of these sets operate
efficiently on WDI2 tubes? (3) Can

UV201A tubes be operated on four dry
cells, connected in series, economically
enough?—John H. Ross, 954 Seneca Ave.
Brooklyn, N. Y.

The Diamond is louder, the rest about
the same. (2) Yef. ‘(3)‘ Yes.

I WOULD like to know how to obtain
an Amateur Transmitting License.—Wm.
garrillo, 716 St. Albans St., Philadelphia,

a.

In the June 27 issue of RADIO
WORLD was published a complete article
on this.

* ok %

PLEASE TELL me if the Browning-
Drake set is better than The Diamond.
—A. Baillargeon, 4 Bolduc St., Box 412,
Thetford Mines, Quebec, Canada.

They are the same fundamental circuit,
The Diamond has lower losses, due to
absence of neutraJizatio;l.

*

IN THE July 4 issue of RADIO
WORLD there was described a 3-Tube
Neutrodyne using the Reflex Plan. In
this circuit can I use the standard Neu-

trodyne coils with the 23 plate condenser?

(2) T cannot receive above 455 meters.

What is the trouble and what can be

done to remedy this?—Paul Schleh, 4237
Barnes Ave., N. Y. City.

(1) Yes. (2) Put a 001 mfd. fixed con-

denser across the jmienna and the ground.
*

I AM building The Diamond and am in
difficulties. In using a UV201A tube on a
6-volt storage battery, should I use a 6
or 30-ohm rheostat?~—R. Sharp, 547 St.
Catherine St., West, Montreal, Canada.

Use the 30 ohm rheostat. The regulation
valve is 20 ohms. N

x*

I WOULD like to use a flashlight bat-
tery instead of the ordinary dry cell for
a 199 tube or a WDII, or a WDI12.—Carl
Robbie, Box 913, Missouli, Mont.

The flashlight battery will not last long
enough.

* ok %

IN REGARD to the Evolution Reflex
set, published in the Aug. 11 issue of
RADIO WORLD 1 would like to know if
I can build this set by using an Acme R2




14

RADIO WORLD

August 22, 1925

THE LAYOUT for The 3-Circuit Tuner You Can Log, using honeycomb coils.
(Fig. 186).

O

O

7~
NS

FIG. 187, panel for 3-circuit tuner with one AF.

:

———
and R3 fixed RFT, one RF coil and .0005
mid. variable condenser—William J.
Simon, 309 E. 70th St., N. Y. City.

No, these RFT have too many turns of
wire and cannot be tuned conveniently.
The one RF coil may be employed. The
variable condensel;s ire*O.

PLEASE PUBLISH constructional
layout of parts for The 3-Circuit Tuner

THE rotor (left) and stator (right) of a
straight-line frequency condenser. (Fig.

188). (Radio News.)

You Can Log, with tuned aerial, show-
ing a rheostat for two optional audio
stages.—B. W. Ring, Akron, O.

The layout is shown in Fig. 186. The
honeycomb at left is 50 turns, tuned by
the condenser in front of it, whose rotor
goes to aerial, stator to ground. The
middle condenser tunes the adjoining
honeycomb, which is a 75-turn one, with
15 turns removed, leaving 60 turns on.

Join RADIO WORLD’S University Club

and we will enter your name on our subscription and University lists by special number.

Put this number on the outside of the forwarding envelope (not the enclosed return

envelope) and also put it in your queries and the questions will be answered the same
days as received.

And Get Free Question and Answer Service for the Coming 52 Weeks.

RADIO WORLD, 1493 Bfoadway, New York City:

Eanclosed find $6.00 for RADIO WORLD for one year (52 Nos.) and also consider
this an application to join RADIO WORLD'S University Club, which gives me free
informatios im your Radio University Department for the coming year, and a number

indicating my membership,

The condenser at right is to tune the HC

behind it, which has 60 turns. Al con-

denscrs are 0005 mfd. By moving the

detector tube socket to the left and using

small AFT the audio*may be incorporated.
* *

PLEASE SHOW panel for a regulation
3-circuit tuner, with one audio stage and
two jacks.—Tom Blowtersk, Wichita, Kan.

The panel (Fig. 187) may be 7x12. An-
tenna and ground binding posts are at
left. The two large circles are the dials
with tickler dial at left. Between them
is the rheostat

* ¥ *

HOW are plates shaped in a straight
line frequency condenser?—J). M. Brad,
Elgin, IIL

See Fig. 188. Imagine the rotor super-
imposed on the stator. On the lower
waves the capacity change is dispropor-
tionately small (thereby spreading out the
lower-wave stations). The cutting away
of the rotor plates (at right in photo at
left) mainly accomplishes this.

LI I 4

1 AM buiiding the Ultra-Audion Reflex
submitted by Seeley Hopkins in the July
18 issue of RADIO WORLD. (1) a—Is the
variable grid-leak across the AFT second-
ary used in tuning the set just as any
other control would be, or is it adjusted
to the valpe suitable to the tube and left
there? b--Might a fixed leak be used?
c—If so what value should it be? (2) Isa
002 mfd. fixed condenser the correct size
to use in series with the grid or will some
other size work better >—Gerald Teague,
Marietta, Okla.

(1) a—Yes. b—No.

* % %

mid.

1 HAVE two .0003 mfd. condensers and
a  vario-coupler. The stator is 31"
diameter and rotor 3” in diameter. Would
you please let me know how many turns
I will need on each to use with these con-
densers to make The Diamond —F.
Hanle, 43 Morgan Place, Arlington, N. J.

The stator has 15 turns, the secondary
56 turns, the tickler 45 turns. Use No.
22 DCC wire.

(2) Use the .002

* ¥ %

i WOULD like to build the 4-Tube
three-control set as illustrated in the
March 21 issue of RADIO WORLD by
Capt. Peter V. O'Rourke. I would like
to know how I can wind the 3-circuit
tuner and radio transformer so as to use
00025 mfd. variable condensers. (2)
have two N. Y. coil 11-plate condensers
and I would like to use these if possible.
(3) Also have 2RFT wound on a tubing
3" in diameter. The primary has 5%
turns using No. 22 SSC wire and a sec-
ondary of 73 turns, Is it possible for me
to use this coil as an RFT?—Albert W.
Templeton, 11 Glenwood Ave., Pittsfield
Mass.

(1) Procure a tubing 314” in diameter,
4" high. Use No. 22 DCC wire. Wind 15
turns for the primary. Leave no space.
Wind 56 turns for the secondary. The
tickler is wound on 2 3” tubing and has
50 turns. (2) Use same tubing and same
wire as per above. The primary contains
20 turns and the secondary has 60 turns.
The tickler has 50 turns, wound on a 3"
tubing.

* %

HOW DOES the Pressley compare with
the Ultradyne for sensitivity, selectivity
and volume? (2) Can an outdoor aerial
be used on the Ultradyne with much suc-
cess? (3) Does the Pressley tune very
sharp, due to not having a filter trans-
former. (4) I desire to build a VERY
sensitive receiver for use with a loop.
What receiver would you recommend? (5)
Are the regular Super-Heterodynes, such
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FIG. 183, showing a receiver employing
1-Tube, the grid and plate being tuned by
variometers. The rheostat has a resistance
of 10 ohms. When building this set, place
the variometers no more than 233" away
from each other. The mid-tap is taken
where the rotor and the stator Join.

as the All-American, Remler, Silver, etc..
as satisfactory as the Ultradyne for long
distance reception and quality of tone
(6) Which would radiate the most when
properly tuned, the Ultra or the Super?

G. R. White, 112 Cemetery Road, Clear-

field, Pa.

(1) Both O. K. (2) Yes. (3) Yes. [6))]
The Diamond. (5) Yes. (6) Both wiil
radiate in the same manner.

A DIAGRAM of a [-Tube volume re-
ceiver is requested.—E., Turlans, Palm
Road, Neb.

See Fig. 189.

* £ %

WILL YOU kiadly show me a diagram
of an experimental 3-Tube receiver em-
ploying variometers solely for tuning. I
would also like to have this set reflexed.

U. Fasion, Rason, N. D.

See Fig. 190.

* K ok

WOULD YOU please give me a diagram
of a 1-Tube set, employing no variable
condensers. I would like this set to be
loud and selective.—P. T. Tishman, Ft.
Washington, L. I, N. Y.

See Fig. 191.

* %

WILL YOU please give me a diagram
of a 2-Tube reflex, that can be depended
on for plenty of volume.—E. Roshinx
Pittsfield, Pa.

Sce Fig. 192.

LI

CAN I use an Ambassador Baby Coil
and the Ambassador Antenna Coil for
The Diamond? (2) Will you please give
the dimensions of a loop for this receiver?

D. Norman, 1812 Montrose St., Phila
delphia, Pa.

(1) Yes. (2) Use an 18" square. Wnd
20 turns of No. 18 Annunciator wire on
this form. Space the turns 3" apart.

LI B

I AM desirous of building Hayden’s 1-A
Portable described in the March 28, April
4 and 11 issues RADIO WORLD. In
reading over the list of diagrams, I am a
bit puzzled. In the March 28 issue on
page 3, Figure 2, you give the aerial con-
nections to the set. In “A” “B” ang “C"
you show “L” as going between 3 and 4
What is “L” and where is it connected in
these respective hookups is what I want
explained. (2) Could a switch lever and
taps be used for the different aerial con
nections ?—Irvin F. Marutz, Freelandville
Indiana.

(1) L goes to shield. (2) Yes. Place one
switch arm in the antenna lead and one
switch arm to the ground.
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FIG. 190, showing the diagram of a 3-Tube reflex, employing variometers for tuning.
This hookup is for experimental purposes only. It will work, but requires a great
deal of radio knowledge to get it working right. L1, L2 and L3 are alil variometers
of standard make. R1 is a variable resistance (from zero to 10,000 ohms). This
may be eliminated. The AFT in the extreme left hand corner is a high ratio AFT,
while the other one is a low ratio AFT. CI is a .00025 mfd, grid condenser, C2is a
001 mfd. fixed condenser. R2is a variable grid leak. R1 is a 15 ohm rheostat, Use
UV201A tubes
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FIG. 191, showing a diagram of a 1-Tube Inductively coupled set. L1 is wound on a

form 3” in diameter and 4” in length. Wind 1¢ turns, using No. 22 DCC wire. L2 s
the stator and L3 is the rotor of the variometer, while L4 is the tickler. Take a
form, 3" in diameter, and wind 28 turns, leave 14" and wind 28 turns more. This is

for the stator. There are 36 turns on each half of the rotor, the form beoing 27 in
diameter. There are then 72 turns in all on the rotor. The stator shou!d be con-
sidera.bly long (8”). Connect the ending of L2 to the bezinning of L3, when winding.

There is a

1" separation between the windings. The tickler is enclosed in the stator form. C1

is a .00025 mfd. grid condenser. R1 is a variable grid leak. R2is a 20 ohm rheostat.
A UV201A tube is used.
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FIG. 192, showing the electrical diagram of a 2-Tube Reflex that packs a kick. L1
is wound on a 314" form, using No. 22 DCC wire, and contains 10 turns.
space, and wind 46 turns (L2). L3L4 js wound in the same fashion 4s L1L2 using
the same kind of wire and same number of turns respectively. CIC2 are both .0005
mfd. variable condensers. C3 is a 001 mfd. fixed condenser. UV201A tubes are
used. AFT 1is a high ratio AFT, while AFT2 is a low ratio transformer. S1 is a
single throw filament switch. R1 is a 10 ohm rheostat. CD is the crystal detector.
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Allied Supremacy in Radio

Germans Unaware Until Too Late That Thei
Enemy That Used Astoundingly Sensitive Sets
Fisher, of British Fleet, Lauds British Enterp
Exposes Secrets of Allied Efficiency—Code Founc

By Thomas Stevenson

PART 1.

THE deadliest enemy to the German
fleet during the World War and
which cost it several important battles
with heavy casualties was wireless tele-
graphy.

This has just been revealed by N. Von
Koch, of Sweden, who has made a long
study of the service of radio intelligence
and radio security in the British and
German navies during the late war. Von
Koch claims that the ability of the British
to intercept German wireless signals and
by means of direction finders to establish
the locnlity of the sender enabled them
to prepure for several attacks, the success
of which depended on complete surprise.

Lord Fisher’s Analysis

Lord Fisher, Admiral of the British
fleet, bears out the statement of Von
Koch in his memoirs in which he says:

“Wireless telegraphy is the strong man’s
weapon, But wireless telegraphy is a
dangerous weapon; rightly used: danger-
ous for the enemy; but carelessly used
much more dangerous for one’s self.
The English recognized that fact, but not
so the Germans, even at the beginning of
the war, and that is why the English
wireless organization became something
entirely different from that of the Ger-
mans.”

“From the very beginning of the World
War,” says Von Koch, “the listening-in to
the wireless communications of the enemy
prepared in advance by the English, was
in working order. In order that not a
single message should be missed, no mat-
ter on what wavelength, they had a large
number of receivers, to each of which was
assigned a certain wave section. Every-
thing received was sent direct to the Ad-
miralty, where a special decoding office for
the Allies had been established.

“Thanks to this arrangement of paying
attention to everything received, an en-
ormous and extensive mass of material
became available, and before long the As-
sociated Nations were masters of the
German code just as much as the Ger-
mans themselves. This knowledge was
augmented by the chance discovery of
German secret documents,

The Secret Code Revealed

“For instance, the Russians, after the
stranding of the small cruiser Magde-
burg near Odensholm, found an iron safe
sunk near the cruiser containing several
German secret documents and books, in-
cluding the key to the code, signal books
and charts. The collection was increased
still further by mine charts of the North
sea and the English coast, when about
January, 115, the U-31 was driven ashore
at Yarmouth, undamaged but with the
crew all dead.

“Apart from the listening-in stations re-
ferred to, the Eng]ish as far back as the
Fall of 114 were getting good results from
‘wireless directional stations. The direc-
tional stations were established at suit-
able points on the English Coast line and

their duty was to get the bearings, the
direction of every German sender. These
bearings were then forwarded direct to
the Admiralty, where they were collated,
part of them with each other, by which
means the position of the sender was
located, and part of them with the mes-
sage picked up by listening-in, whereby
it was usually discovered who the sender
was.

“As to how the organization was worked
in detail. so that one could be sure that
the bearings determined, notwithstanding
the vast number of messages referred to
one and the same sender, and also as to
how it was possible to fit the bearings to
the right message, I have not been able to
find any information. But it is hinted that
great skill and training on the part of the
personnel were essential, and that espec-
ially during the first year of the war
many mistakes were made.

“But thanks to the energetic work and
far-sighted vision the iInformation fur-
nished by the directional stations gradu-
ally became absolutely reliable, and Jelli-
coe observes on this point that in conse-
quence he was able to reduce consider-
ably the scouting forces which the Grand
Fleet was obliged to keep at sea. German
warships or craft at sea almost invariably

betrayed themselves by their wireless
signals. All German attacks on a large
scale were preceded by a lively wireless
conversation, as the Germans, never
dreaming anything was wrong, generally
issued their preparatory orders by wire-
less. Consequently, as a general rule, the
British knew in advance where the Ger-
man warships were, and also what they
had to expect.

Learned the Whole Works

“In course of time the English oper-
ators at the listening-in and directional
stations became so familiar with the
peculiar features of the various German
ships with respect to sound, etc., that as
a rule as soon as they heard a German
wireless message they were at once able
to name the class of the sending vessel
and frequently its name as well.

“From the very beginning of the war
the British had been cautious in their
wireless communications, and the more
they learned to profit by the German sys-
tein the more clearly they saw the nec-
essity of avoiding wireless telegraphy for
the transmission of orders and intelligence.
In port or anchor the senior (British)
commanders were always in connection
with the telegraph system on shore. Wire-

TURNING a dial or two to tune in a
station is easy enough, but much that is
complicated must go into a broadcasting
station to render your personal ease
possible. W. E. Novy is exposing the
back of WRNY’s main control panel.
This station, operated at the Hotel Roose-
velt, New York City, by “Radio News,”
through the enterprise of Hugo Gerns.
back, editor, is one of the most compact
in the world.

HOTEL McALPIN of N. Y. Clty, in-

augurates a Philadelphia-New York bus

service. The buses will be equipped with

radio, running water, a library and tables.
(Fotograms)

AN INTERIOR view of a 6-tube receiver,
employing 3 steps of untuned radio-
frequency amplification, a detector an
2 steps of transformer coupled audio-
frequency amplification. A .0005 mfd.
variable condenser tunes the antenna.
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evealed as Key to Victory

i Every Move Was Advertised in Advance to

nd Completely Mastered Teutons’ Code—Lord

ise in Ether—Von Koch, Swedish Historian,

is signals were permitted from one ship
ily at Scape, the stationary telegraph
tip, and these mostly related to flotillas
small vessels only, guard ships and the
‘e who did not reply to them.

It Was a Big Task

‘To keep the Grand Fleet together and
1l in hand without using wireless tele-
<2phy was no light task. To render this
“ssible every attention was devoted- to
tical signalling using the heliograph in
e daytime. For distances at night the
i‘itish used low candle power flash lights
Nth beams of very small diameter and a
rdius of about 500 meters. Gradually
f2 Grand Fleet succeeded in preserving
“actically absolute wireless silence during
scouting expeditions in the North Sea.”
MVhile at the outbreak of the war the
{*tish realized the value of listening-in
enemy messages and organized a serv-
? for this purpose, it was late in the
|ir before the Germans capitalized the
iue of collecting information from
jemy communications by wireless.
!?\dmiral Schoor, of the German Navy,
ithis book “German’s High Seas Fleet in
World War,” writes that the British
1914 had received information in ad-
ice of a German movement on the coast

of England through their directional sta-
tions which they had at their disposal
even a* that time, “whereas we did not
have this organization until much later.”

“In them the British possessed a con-
siderable advantage in the conduct of the
war,” says Admiral Schoor, “as by this
means they were able to obtain absolutely
exact information of the whereabouts of
the enuiny, whenever the latter sent out
wireless signals of any kind.”

According to N. Von Koch who has
made a long study of the subject, it was
late in the war before the Germans ﬁna:]ly
got their directional stations into working
order.

“They were of slight value,” says he,
“for taking bearings on the enemy, be-
cause of the precautions of the British.
Instead of that they were used to send
orders for the movements of their own
ships and especially airships. Thi§, how-
ever, proved a dangerous sport which was
never indulged in by the British. Owing
to lack of training and practice on the
part of the airships in taking exact ob-
servations, the British were nearly always
warned in advance of their approach and
impending attack, and were able to pre-
pare themselves in every possible way for
the reception of the unbidden guests. In

K,DIO invades the Grand Canal

of Venice.

!eiving sets, an added inducement to tourists.

4.

All the gondolas are being fitted with
A loop is used. (Int'] Newsreel).
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in Sunken Safe Dropped From Stranded Cruiser.

order to find out the position of the at-
tacking German airships they frequently
did not even have to use their own direc-
tional stations, but merely required to
listen to the reply of the German stations
as soon as they had overheard the mes-
sage asking for a bearing.

“At the outbreak of the war wireless
telegraphy was incomparably the most
important military means of communica-
tion in Germany, not orly between the
navy and army but alsp for the transmis-
sion of orders, etc, between the various
naval authorities on shore. Then, when
the Germans began to have a foreboding
of the dangers of wireless communications
at sea, they certainly did try to reduce the
practice as far as possible, at the same
time using very low power installations
for wireless communications when indis-
pensable between the several units of the
naval forces. They also appear to have
used the closed aerial circuit for short dis-
tance signaling.

British All Ears

‘The British listening-in stations on
shore, however, were fitted with such ex-
tremely sensitive receivers that they were
apparently able to pick up even the buzzer
signals of the Germans, -that is to say, to
pick up the messages of a very few dry
batteries at a distance of several hundred
nautical miles, which secems almost in-
credible,

“These limitations to wireless inter-
course were effected mainly for the pur-
pose of not betraying the position of the
ships to the British directional stations.
That the British were even in possession
of the German system of codes, etc. ap-
pears to be a fact which the Germans did
not grasp until 2 much later date, or about
the beginning of 1916, and that is why
wireless conversations in port and be-
tween the naval authorities continued
quite unconcernedly for a long time.

“The German submarines operating in
the North Sea gradually learned the wis-
dom of maintaining ~almost complete
‘wireless silence,’ except of course for
specially important messages.

Submarines Careless

“The submarines on the west coast of
England, on the other hand, felt them-
selves much safer, and practically every
night sent home more or less unnecessary
messages, whereby they were many a
time located to their own detriment. For
the transmission of orders and informa-
tion to submarines and other vessels,
scattered about abroad, the Germans used
the high power station at Nauen. From
there, at certain stated times and on cer-
tain wavelengths, known to all German
vessels of war, and which they had to
look out for as far as possible, such
orders and information were sent out as
might be necessary at the moment. No
answers were to be given even when a
certain order was only intended for a
certain ship.”

(Copyright, 1925, by Stevenson Radio Syndicate)

Part II, the conclusion, will be published
next week, issue dated August 29.
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Allied Supremacy in Radio

Germans Unaware Until Too Late That Thei

Enemy That Used Astoundingly Sensitive Sets
Fisher, of British Fleet, Lauds British Enterp
Exposes Secrets of Allied Efficiency—Code Founc

By Thomas Stevenson

PART 1.

THE deadliest enemy to the German
fleet during the World War and
which cost it several important battles
with heavy casualties was wireless tele-
graphy.

This has just been revealed by N. Von
Koch, of Sweden, who has made a long
study of the service of radio intelligence
and radio security in the British and
German navies during the late war. Von
Koch claims that the ability of the British
to intercept German wireless signals and
by means of direction finders to establish
the loczlity of the sender enabled them
to prepare for several attacks, the success
of which depended on complete surprise.

Lord Fisher’s Analysis

Lord Fisher, Admiral of the British
fleet, bears out the statement of Von
Koch in his memoirs in which he says:

*“\Vireless telegraphy is the strong man’s
weapon. But wireless telegraphy is a
dangerous weapon; rightly used: danger-
ous for the enemy; but carelessly used
much more dangerous for one’s self.
The English recognized that fact, but not
so the Germans, even at the beginning of
the war, and that is why the English
wireless organization became something
entirely different from that of the Ger-
mans.”

“From the very beginning of the World
War,” says Von Koch, “the listening-in to
the wireless communications of the enemy
prepared in advance by the English, was
in working order. In order that not a
single message should be missed, no mat-
ter on what wavelength, they had a large
number of receivers, to each of which was
assigned a certain wave section. Every-
thing received was sent direct to the Ad-
miralty, where a special decoding office for
the Allies had been established.

“Thanks to this arrangement of paying
attention to everything received, an en-
ormous and extensive mass of material
became available, and before long the As-
sociated Nations were masters of the
German code just as much as the Ger-
mans themselves. This knowledge was
augmented by the chance discovery of
German secret documents.

The Secret Code Revealed

“For instance, the Russians, after the
stranding of the small cruiser Magde-
burg near Odensholm, found an iron safe
sunk near the cruiser containing several
German secret documents and books, in-
cluding the key to the code, signal books
and charts. The collection was increased
still further by miine charts of the North
sea and the English coast, when about
January, 115, the U-31 was driven ashore
at Yarmouth, undamaged but with the
crew all dead.

“Apart from the listening-in stations re-
ferred to, the English as far back as the
Fall of 114 were getting good results from
‘wireless directional stations. The direc-
tional stations were established at suit-
able points on the English Coast line and

their duty was to get the bearings, the
direction of every German sender. These
bearings were then forwarded direct to
the Admiralty, where they were collated,
part of them with each other, by which
means the position of the sender was
located, and part of them with the mes-
sage picked up by listening-in, whereby
it was usually discovered who the sender
was.

“As to how the organization was worked
in detail, so that one could be sure that
the bearings determined, notwithstanding
the vast number of messages referred to
one and the same sender, and also as to
how it was possible to fit the bearings to
the right message, I have not been able to
find any information. But it is hinted that
great skill and training on the part of the
personnel were essential, and that espec-
ially during the first year of the war
many mistakes were made.

“But thanks to the energetic work and
far-sighted vision the information fur-
nished by the directional stations gradu-
ally became absolutely reliable, and Jelli-
coe observes on this point that in conse-
quence he was able to reduce consider-
ably the scouting forces which the Grand
Fleet was obliged to keep at sea. German
warships or craft at sea almost invariably

betrayed themselves by their wireless
signals.  All German attacks on a large
scale were preceded by a lively wireless
conversation, as the Germans, never
dreaming anything was wrong, generally
issued their preparatory orders by wire-
less. Consequently, as a general rule, the
British knew in advance where the Ger-
man warships were, and also what they
had to expect,

Learned the Whole Works

“In course of time the English oper
ators at the listening-in and directiona
stations became so familiar with the
peculiar features of the various Germa
ships with respect to sound, etc., that as
a rule as soon as they heard a German
wireless message they were at once able
to name the class of the sending vessel
and frequently its name as well.

“From the very beginning of the war
the British had been cautious in their
wireless communications, and the more
they learned to profit by the German sys-
tem the more clearly they saw the nec-
essity of avoiding wireless telegraphy for
the transmission of orders and intelligence.
In port or anchor the senior (British)
commanders were always in connection
with the telegraph system on shore. Wire-

TURNING a dial or two to tune in a
station is easy enough, but much that is
complicated must go into a broadcasting
station to render your personal ease
possiblee. W. E. Novy is exposing the
back of WRNY’s main control panel.
This station, operated at the Hotel Roose-
velt, New York City, by “Radio News,”
through the enterprise of Hugo Gerns-
back, editor, is one of the most compact
in the world.

TR e "-
HOTEL McALPIN of N. Y. City, in-
augurates a Philadelphia-New York bus
service. The huses will he equipped with
radio, running water, a library and tables.
(Fotograms)

AN INTERIOR view of a 6-tuhe receiver,
employing 3 steps of untuned radio-
frequency amplification, a detector and
2 steps of transformer coupled audio-
frequency amplification. A .0005 mfd.
variable condenser tunes the antenna.
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| Every Move Was Advertised in Advance to
ind Completely Mastered Teutons’ Code—Lord
iise in Ether—Von Koch, Swedish Historian,
in Sunken Safe Dropped From Stranded Cruiser.

s signals were permitted from one ship
ly at Scape, the stationary telegraph
ip, and these mostly related to flotillas
small vessels only, guard ships and the
te who did not reply to them.

It Was a Big Task

“To keep the Grand Fleet together and
=ll in hand without using wireless tele-
saphy was no light task. To render this
“fssible every attention was devoted to
tical signalling using the heliograph in
e daytime. For distances at night the
iitish used low candle power flash lights
th beams of very small diameter and a
wdius of about 500 meters. Gradually
ie Grand Fleet succeeded in preserving
ractically absolute wireless silence during
scouting expeditions in the North Sea.”
‘While at the outbreak of the war the
ritish realized the value of listening-in
{i enemy messages and organized a serv-
' for this purpose, it was late in the
before the Germans capitalized the
due of collecting information from
jemy communications by wireless,
Admiral Schoor, of the German Navy,
i his book “German’s High Seas Fleet in
t2 World War,” writes that the British
it 1914 had received information in ad-
nce of a German movement on the coast

of England through their directional sta-
tions which they had at their disposal
even a‘ that time, “whereas we did not
have this organization until much later.”

“In them the British possessed a con-
siderable advantage in the conduct of the
war,” says Admiral Schoor, “as by this
means they were able to obtain absolutely
exact information of the whereabouts of
the enciny, whenever the latter sent out
wireless signals of any kind.”

According to N. Von Koch, who has
made a long study of the subject, it was
late in the war before the Germans finally
got their directional stations into working
order.

“They were of slight value,” says he,
“for taking bearings on the enemy, pe-
cause of the precautions of the British.
Instead of that they were used to send
orders for the movements of their own
ships and especially airships. This, how-
ever, proved a dangerous sport which was
never indulged in by the British. Owing
to lack of training and practice on the
part of the airships in taking exact ob-
servations, the British were nearly always
warned in advance of their approach and
impending attack, and were able to pre-
pare themselves in every possible way for
the reception of the unbidden guests. In
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order to find out the position of the at-
tacking German airships they frequently
did not even have to use their own direc-
tional stations, but merely required to
listen to the reply of the German stations
as soon as they had overheard the mes-
sage asking for a bearing.

“At the outbreak of the war wireless
telegraphy was incomparably the most
important military means of communica-
tion in Germany, not only between the
navy and army but also for the transmis-
sion of orders, etc, between the various
naval authorities on shore. Then, when
the Germans began to have a foreboding
of the dangers of wireless communications
at sea, they certainly did try to reduce the
practice as far as possible, at the same
time using very low power installations
for wireless communications when indis-
pensable between the several units of the
naval forces. They also appear to have
used the closed aerial circuit for short dis-
tance signaling.

British All Ears

‘The British listening-in stations on
shore, however, were fitted with such ex-
tremely sensitive receivers that they were
apparently able to pick up even the buzzer
signals of the Germans, that is to say, to
pick up the messages of a very few dry
batteries at a distance of several hundred
nautical miles, which scems almost in-
credible.

“These limitations to wireless inter-
course were effected mainly for the pur-
pose of not betraying the position of the
ships to the British directional stations,
That the British were even in possession
of the German system of codes, etc., ap-
pears to be a fact which the Germans did
not grasp until a much later date, or about
the beginning of 1916, and that is why
wireless conversations in port and be-
tween the naval authorities continued
quite unconcernedly for a long time.

“The German submarines operating in
the North Sea gradually learned the wis-
dom of maintaining almost complete
‘wireless silence,” except of course for
specially important messages.

Submarines Careless

“The submarines on the west coast of
England, on the other hand, felt them-
selves much safer, and practically every
night sent home more or less unnecessary
messages, whereby they were many a
time located to their own detriment. For
the transmission of orders and informa-
tion to submarines and other vessels,
scattered about abroad, the Germans used
the high power station at Nauen. From
there, at certain stated times and on cer-
tain wavelengths, known to all German
vessels of war, and which they had to
look out for as far as possible, such
orders and information were sent out as
might be necessary at the moment. No
answers were to be given even when a
certain order was only intended for a
certain ship.”

(Copyright, 1925, by Stevenson Radio Syndicate)

Part II, the conclusion, will be published
next week, issue dated August 29,
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i higan, 5 (EST)—10 PM WOR, N k., N. J., 405 (ESTDS)—6:45 AM to

THE KIEY TO THE AIR “ REO i } 7:45; Zeii‘l;’al;M to {; 6:15 to 7:30; 8 to 11,
\VRNY New York City, 258.5 (ESTDS)—11:59 to QJ, Chlcago, 11, 448 (CST)—11 AM to 12 M;

KEY

Abbreviations: EST, Eastern Standard Time;
CST, Central Standard Time; MST, Mountain
Standard Time; PST, Pacific Standa.rd Time;
DS, Daylight Snv'lng Time.

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

If you And want a

are in station in Subtract Add
EST CST 1 hr.
EST MST . 2 hrs.
EST PST o 3 hrs,
CST EST 1 hr. .
CST MST oo 1 hr.
CST PST . 2 hrs,
MST EST 2 hrs, -
MST CST 1 hr. s
MST PST oo 1 br.
PST EST 3 hrs. 00
PST CST 2 hrs.
PST DST 1 br,

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, AUGUST 21
WAAM, Newar, N. J., 23 (ESTDS)—11 AM

to 1

WAHG, Richmond Hill, N. Y., 316 (ESTDS)—12
to IOSPM 8 to 12 PM.

WAMD, ancapohs, Minn., 243.8 (SCT)—12 to 1
PM; 10 to 12,

WBBM Clucazo, I, 226 (CST)—8 to 10 PM.

WBBR New York Clty, 272.6 (ESTDS)—8 PM

10.

WBOQ Rlchmongo Hill, N. Y., 26 (ESTDS)—
PM to 11

57 g 3331 (ESTDS)— PM

WBZ Spnngﬁeld Mass.,

WCCO St. Paul and Minneapolis, Minn,
(CST)—9 30 AM to 12 M; 1:30 to 4; 5:30 to 10.

WCAE, Pittsburgh, Pa., 4613 (ESTDS)—IZ 30 to
1:30 PM; 4:30 to 5:30; 6:30 to 1l.

WDAF, Kansas City, Kanszs, 365.6 (CST)—3:30
to 7 M; 8 to 10; 11:45 to 1 AM.

WEAF, New York City, 492 (ESTDS)—6 45 AM

to 7:45; 11 to 12; 4 PM to 5; 6 to 12
WEAR, Cleveland 0., 3% (EST)—ll 30 AM to
IZlOPM 330to410 8 to 11.

WEAOQO, Ohio State Universny, 2939 (EST)—8
PM to 10.

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

7:45; 2 PM to 3:15; 5:30 to 10.
WEMC Berrien Spnngs Mich., 286 (CST)—9 PM

WFA.A Dallas, Texas, 475.9 (CST)—10:30 AM to
1130 01230 PM to 1; 2:30 to 6; 6:45 to 7; 8:30
to 9:

WFBH New York City, 272.6 (ESTDS)—2 PM
GBS New York City, 316 (ESTDS)—10 AM
to 11; 1:30 PM to 4; 6 t

WGCP SNew York Clty, 252 (ESTDS)—Z :30 PM
to 5:15; 8 11.

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

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

WPGLI; Buffalo, N. Y., 319 (ESTDS)—12 M to 12:45

B 1

3 7:30 to 11,

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

WHAD Milwaukee, Wis., 275 (CST)—11 AM to

1215 M; 4 to 5; 6 to 7:30; 8:30 to 10.
WHAS, Louunllc, Ky., 399.8 (CST)—4 PM to 5;
7:30 to 9.

WHN, New York City, 360 (ESTDS)—12:30 PM
to 1; 2:15 to 5; 7 to 11; 12 to 12:30 AM.

WBO, Des ancs, Iowa, 526 (CST)—7 PM to 9;
11 to 12; 12:30 to 1:30; 430!0530 6:30 to 9:30.

WHT, Chlcago 1, 400 (CSTDS)—ll AM to 2
PM; 7 to 8:30; 8:45 to 10: 05; 10:30 to 1 AM.

WIP, Phllndclplna, Pa., 508.2 (E\,TDS)—7 AM to
81PM(023(04506

WJY1 l;ocw York City, 405 (ESTDS)—? 30 PM

WJZ, New York City, 455 (ESTDS)—10 AM to
111PM(024K067!01030

WLIT, Philadelphia, Pa., 395 (EST)—I12:02 PM
to 12:30; 2 to 3; 4:30 to 6; 7:30 to 1 AM,

WLW, Cmcmnau, Q. 4223 (EST)—10:45 AM to
12: 15 1:30 PM to 2:30,

WMCA New York City, 341 (ESTDS)—11 AM to
12M; 630 PM to 12

WNYC New Yorrk City, 526 (ESTDS)—3:45 PM
to 4:45; 6:20 to

WOAW, Omaha, Neb 526 (CST)—12:30 PM to 1;
5:45 to710 9 to 11

WwWOC, Davenport Iown 484 (CST)—12:57 PM to

2; 3 to 3 :30; 5:45 to 1
WOR, Ne'ark N. J, 405 (ES’I’DS)—6:45 AM
to 7:45; 2:30 PM to 4; 6:15 to 7.

WPAK, Fargo, N. D., 283 (CST)—7:30 PM to 9.
WPG Atlantic Cit)', N. J., 299.8 (ESTDS)—7 PM

830, 10 to
QJ Chicago, Ill 448 (CST)—11 AM to 12 M;
PMto4;7t08 10 to 2 AM.
WRC6 4V;an:mgtcm, D. C., 49 (EST)—4:30 PM to
to 12,

2 PM; 7:59 to 9:45.

WSB, Atlanta, Ga., 483 (CST)—12 M to 1 PM;
2:30 to 3:30; 5!06 8 to 9; 10:45 t

\VSBF St. Louls Mo 273 (CST)—]Z M to 1 PM;

to 4; 7:30 to 10; 12 PM to 1 AM,

W\VJ Dctrmt Mich, ., 3527 (EST)—8 AM to 8:30;
930 to 1030 11:55 to 1:30; 3 to 4; 6 to 7;
8 to 10.

KDKA Pittsburgh, Pa., 309 (EST)—6 AM to 7;
9:45 to 12:20 PM; 1:30 to 3:20; 3:30 to 11.

KF.:‘E State College of Wash., 348.6 (PST)—7:30
P

KFDY, Brookmgs, S. D, 273 (MST)—8 PM to 9.
KFI, Los Angeles, Cal., 467 (PST)—5 PM to 10.
KFKX Hastmgs, Neb., 288.3 (CST)—12:30 PM to

1:30;9:30 to
KFNF Shenandoah Towa, 266 (CST)—12:15 PM
455 (PST)—12:30 PM to

to 1:15; 3 to 4; 6:30 to 1
KFOQA, Seattle, Wash,,

1:30; 4 to 5:15; 6 to 11.
KGO, Oakland, Cal 3612 (PST)—11:10 AM to 1
o 7.
KG\V Portland, Oreg(m, 491.5 (PST)—11:30 AM to

PM 1:30 to 3; 4
30 PM; 5 to 11
KHJ Los Angeles, Cal, 450?“)2 (PST)—7 AM to

7:15; 12 M to 3:30 PM 1:30.
484.4 (PST)—]O 30 AM to

KJR, Seattle, Wash,,
1:30 AM; 1 PM to 6:30; 8:30 11.

KNX, Hollywoed, Cal., 337 (PST)—ll 30 AM to
12:30 PM; 1 to 2; 4 to 5; 6:30 to 12

KOB, State College of New Mexlco 348.6 (MST)—
11:85 AM to 12:30 PM; 7:30 to 830 9:55 to 10:10.
KOIL, Council Bluffs, Iowa 278 (CST)—7 30 PM
to 845 11 to 12 M.
KPO, San Francisco, Cal, 429 (PST)—7:30 AM to

8; "10:30 to 12 M; 1 PM to 2; 430 to 11

KSD, St. Louis, Mo, 545.1 (CST)—4 o 5.
KTHS, Hot ‘Springs, Ark., 374.8 (CST)—IZ 30 PM
to 1; 8:20 to 10.

KYW, Chicago, Ill, 53 (CSTDS)—6:30 AM to
7:30; 10:55 to 1 PM; 2:25 to 3:30; 6:02 to 7:20;
9 to 1:30 AM.

CNORA Moncton, Canada, 313 (EST)—8:30 PM to
10:30.

CNRE, Edmonton, Canada, 516.9 (MST)—8:30 PM

to 10:30.

CNRS, Saskatoon, Canada, 400 (MST)—2:30 PM
to 3.

CNRT, Toronto, Canada, 357 (EST)—6:30 PM to
1

SATURDAY, AUGUST 22

WAAM, Newark, N. J, 263 (EST)—7 PM to 1l.
WAHG, Richmond Hill, N. Y., 316 (ESTDS)—I2

to 2 AM
Minn., 2438 (CST)—12 M

WAMD, Minneapolis,
to 1 PM; 10 to 12.
WBBM, Chicago, I1l, 226 (CST)—8 PM to 1 AM.
WBBR, New York Clty, 272.6 (ESTDS)—8 PM
to 9.
WBOQ, Rlchmcmd Hill, N. Y., 236 (ESTDS)—3:30
PM to 6:30.
WBZ, Sprmgﬁcld Mass., 333.1 (ESTDS)—11 AM
to 12:30 PM; to 9.
WCAE, Plt!sburgh Pa., 461.3 (ESTDS)—IO 45 AM
tolZM 3 PM to 4; 6:30 to 7:30.
\VCBD ZlOﬂ 1, 346 (CST)—8 PM to 10.
Q, St. Paul and Minneapolis, Minn.,
(CST)—9 30 AM to 12:30 PM; 2:30 to 5; 6 to 10.
WEAF, New York City 492 (ESTDS)—é 45 AM

to 745, 4 PM to 5; 6 to
WEEI, Boston, Mass, 476 (ESTDS)—6 45 AM to

7 AM.

WEAR, Cleveland, O., 3% (EST)—11:30 AM to
12:10 PM 330to410 7 to 8.

WEMC, Berrien Sprmgs, Mich., 286 (CST)—11 AM
to 12:30 PM; 8:15 to 1l

WFAA, Dallas Texas, 4759 (CST)—12:30 PM to
1;6!07 830!0930 11 to 12:30 AM.

WFBH, New York Clty, 2726 (ESTDS)—2 PM
to 7:30; 11:30 to 12:30 AM.

WGBS, New York City, 316 (ESTDS)—10 AM to
11; 1:30 i to 3; 6 to 12

\VGCP 5New York Clty, 252 (ESTDS)—2:30 PM

WGN, Chlcago, 111, 370 (CST)—9:31 AM to 2:30
: i57; 6 to 11:30.
WGR, Buﬁalo, N. Y, 319 (ESTDS)—8:45 to 10:15
U. S. Army Band
WGY,0 Schenectady, N, Y 379.5 (EST)—7:30 PM
to
WHAD, Milwaukee, Wis.,, 275 (CST)—11 AM to
12:30 PM; 4 to 5; 6 to 7:3
VV7 318S Louisville, Ky., 399.8 (CST)—4 PM to 5;
to 9.
WHN, New York City, 360 (ESTDS)—2:15 PM
to 5; 7:30 to 10.
Des ancs, Towa, 526 (CST) 11 AM to
12:30 PM; 4 to 5:30; 7:30 to 8:30.
WHT, Chicago, Il 400 (CSTDS)—11 AM to 2
PM; 7 to 8:30; 10:30 to 1 AM.

WIP, Ph\ladelphla Pa., 508.2 (ESTDS)—7 AM to
;1020!011 1PM!02 3 to 4; 6 to 11:30.
WJY, New York City, 405 (ESTDS)—230 PM to

5; 8 to 10:30.
WJZ, New York City, 455 (ESTDS)—9 AM to
12:30 PM; 2:30 to 4; 7 to
WKRC, Cmcmnatx 0., 32 (ES'I')—lO to 12 M.
WLWC Cmcmnau O., 422.3 (EST)—9:30 AM to

416 4

12:30 PM 7:30 to 10.
w tM o hkport N. Y., 265.5 (EST)—10:25 AM
o

PM
MCA Nzcw York City, 341 (ESTDS)—3 to 5 PM;
“;NYCHNCW York City, 526 (ESTDS)—1 to 3 PM;
to
WOAW, Omaha, Ncb 526 (CST)—10 AM to 1;
2:15 to 4; 9 to 11
wWOC, Davcnport Iowa 484 (CST)—12:57 PM to
2; 5:45 to 7:10; 9 to 12.
WOO Phlladclphla, Pa., 508.2 (ESTDS)—I] AM
tolPM 4:40 to 5; 10:55 to 11:02

o 4; 7 t to 8; 10 to 3 AM.

WPG Atlannc City, N. J., 29.8 (CST)—7 PM
to 12,

WRC, \Vashmgton, D. C., 469 (EST)—4:30 to 5:30
PM; 6:45 to

WREO, Lansmg,’ Michigan, 2855 (EST)—10 PM

to_ 12.

WRNY, New York City, 258.5 (ESTDS)—11:%9 to
2PM;759 to 9:30; 12 M to 1 AM.

WSB, Atlanta, Ga., 483 (CST)—12 M to 1 PM;
3 to 4; 5 to 6; 1045 to 12.

WW], Detroit, Mlch 352.7 (EST)—S AM to 8:30;
9:30 to 10; 11:55 to 1:30 PM; 3 to 4.
KDKA, I’lttsburgh Pa., 309 (EST)—]O AM to
12:30 PM; 1:30 to 6: 30 8:45 to 10.
KFI, Los Angeles, Cal., 467 (PST)—5 PM to 11
KFKX Hastings, Neb., 288.3 (CST)—12:30 PM to
9:30 to 12:30.
, Shenandoah, Iowa, 268 (CST)—I12:15 PM
5; 3 to 4; 6:30 to 10:30.

l\FOA Seattle, Wash 455 ( PST)—S] ent

KGO, ©Oakland, Cal., 361.2 (PST)—ll AM to 12:30
“PM; 3:30 to 5:45; 7:30 t

KGW, Portland, Oregon, 4915 (PST)—11:30 AM
to 1:30 PM; 6 to 7; 10 t

KHJ, Los Angcles Cal., 4052 (ESTDS)—? AM to
7:30; 10 to 1:30 PM; 2:30 to 3: 30; 5:30 to 2 AM.

KJR, Secattle, Wash., 484.4 (PS'I')—] PM to 2:45;
6 to 6:30; '8:30 to 10.

KNX, Hollywood, Cal, 337 (PST)—1 PM to 2;
6:30 to 2 AM,

KOAPMDcnver éfolo, 3224 (MST)—11:30 AM to

t

KOIL Council Bluffs, Iowa, 278 (CST)—7:30 PM
KPO, ‘San Francisco, Cal.,, 429 (PST)—8 AM tc
12M; 2 PM to 3; 6 to 10.

KSD, 'St Louis, Mo., 545.1 (CST)—7 PM to 8:30.
I\THIS xlg'l?t ﬁpnsgs Ark., 374.8 {CST)—12:30 PM
KY\V' Chicago, 111, 536 (CSTDS)—11 AM to 12:3(
PM; 4 to 5; t

C!(Agwl\lontreal Canada, 411 (EST)—4:30 PM
CNRO‘ Ottawa, Ontario, Canada, 435 (EST)—7:3
PM to 10.

PWX, Havana, Cuba, 400 (EST)—8:30 PM to 11:3¢
SUNDAY, AUGUST 23
WBBl:){ Chicago, Ill., 226 (CST)—4 PM to 6; 8

WBBR, ‘\e\v York City, 2726 (E —

to 12 M; 9 PM to 1l g (ESTDS)—10 AN
WCCO, St. Paul and Minneapolis,

(CST)—ll AM to 12:30 PM;

Minn,, 416
4:10 to 5:10; 7:20

VVtIgAsl-.wKansas City, Kansas, 3656 (CST)— PM

WEAF l\ew York City, 492 (ESTDS)—
57, 30 e 10; % y ( )—3 PM to

WEAR, (leveland O., 3% (EST)—3:30 PM to 5;
7 to 8 9 to 10.

WFBH New York City, 272.6 (ESTDS)—5 PM

WGBS New York City, 316 (ESTDS)—:
to 430 9:30 tol.J}(,) ‘ P T

WGCP, New York City, 252 (ESTDS)—8 PM to 11.
WGN, Chicago, IIl, 370 (CST)—11 AM to 102 45

PM; 2:30 to 5; 9t
379.5 (EST)—9:30 AM;

N o 10.
o Yy
v w2l
cnectady N. Y, 379.5 (EST)—9:30 A
101230PM 235!0345 630(to 0) .

VVHI;D Mllwaukee, Wis., 275 (CST)—3: 15 PM to

WHN New York Cit -
303 t06; l’(;t Cx y, 360 (ESTDS)—1 PM to

o 238 (CSTDS)—9:30 AM to
WIP, Phlladclphla Pa., 508. 2 ES -
to 12:30 PM; 4:15 ato 5:3 (ESTDS 05 an

WK RC Cmcmnatl, 0., 32 (EST)—6 45 PM to 11
Wllg(lfsA PI;{ew 7Y0rk Clty 341 (ESTDS)—11 Al‘?[ to
to 7:3

NYC New York Cny 526 (ESTDS)—9 PM

“OCIL Jamestown, N. Y. 251 (EST)—9 PM
\VOO Pluladcl hia, P =

to 12:30 PM; i 2‘?30 o’ 5082 (ESTDS) 05 AN
WP G Atlantlc Cl!y, N ] 209.8 (ESTDS)—3:15

PM to 5;
448 (CST)—IO 30 AM to 12:30

191. Chlcago, Ill
3 PM to 4 8 to

W EO Lansing, Mlchlgan, 285.5 (EST)—10 AM

WRNY Ncw York City, 258.5 (ESTDS)—3 PM.

5759

Louls Mo., 273 (CST)—9 to 11 PM.
wwj, Dctrou Mich,, 3527 (EST)—11 AM to
12:30 PM; 2!04 6:20 to 9.

KDKA, thtsburgh Pa, 309 (EST)—9:45 AM to
10:30; 11:55 1o 12 M; 2:30 PM to 5:30; 7 to 11.
KF NF Shenandoah, Iowa 266 (CST)—10:45 AM

to 12:30 PM; 2:30 to 4:30; 6:30 to 10.
KOA, Denver,’ Col, 3224 (MST)—10:55 AM to 1
Kgl\ll{ z:PM tlog :30; 7:45 to 10.
, Council Bl i I 27 —
K(l;2:30 S 1:0 59 owa, 278 (CST)—11 AM to
W, Portland, O , 4915 (PST)—1
to 12:30 PM; 6 tore.g(m (FEDI0S0 AN
KHJ, Los Angcles, Cal 405.2 (ESTDS)—10 AM
to 12:30 PM; 6 t
KJR, Seattle, Wash 3844 (PST)—11 AM to 12:30
PM; 3 to 4. 30; 7:15 to 9,
l\THS Hot Spnngs, Ark 3748 (CST)—ll AM to
12:30' PM; 2:30 to 3:40; 8:40 to 11,

MONDAY, AUGUST 24

WAAM, Newark, N. J., 263 (ESTDS)—11 AM to
12 M; 7 PM to 11.
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WAHG, Richmond Hill, N. Y., 316 (ESTDS)—I2
MtolOSPM,-!oZA

WAAMB, Minneapolis, an., 243.8 (CST)—10 PM
to 12,

WBBM, Chicago, Ili., 226 (CST)—6 PM to 7.
WBBR, New York City, 22.6 (ESTDS)—8 PM
to 9,

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

WCAE Pittsburgh, Pa., 4613 (ESTDS)—12:30 PM
-30; 4:30 10 5: 30; 6:30 to 12,

WCBD Zion, IlL 3446 (CSTH PM to 10.
WCCO, St Paul and Minneapolis, Minn.,
(CSr'—9:30 AM to 12 M; 1:30 PM to 6:13.

WDAF, Kansas City, Kansas. 365.6 (CST)—3:30
PM w? 8 to 10; 11:45 to 1 AM,

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

WEAR, Cleveland O 300 (EST)—ll 30 AM to
12:10 "PM 330!0410 7t

416

[ wr:m Boston, Mass., 476 (EST’DS)—6 45 AM to

3 'PM to 4; 5:30 to 10.
EMC Berrien Sprmgs, Mich., 286 (CST)—8:15
PM to 11,
WFAA, Dlllal Texas, 4759 (EST)—10:30 AM to
1130 lZJOPM!olZJOtoﬁ 6:45 to 7; 8:30

WFBH New York City, 272.6 (ESTDS)—2 PM
6:30.
WGBS New York Clty, 316 (ESTDS)—10 AM to
11; 1:30 to 3:10; o 7:30.
250 (CSTDS)—5 PM to 8.

WGES Chicago, Ill
WGCP New York C|ty, 252 (ESTDS)—2:30 PM

to 5:18; 8 t
370 (CST)—9:31 AM to 3:30

45,
WON, Chicago, m
PN} 3130 to 8:57,
R, Buffalo, N. Y., 3 (ESTDS)—IZ M to 12:30
PM; 2:30 to 4:30; 7:30 ¢
VGY, Schcnectady, N. Y 3795 (EST)—1 PM to
2, 9:30 to 8:30
AD, Milwaukee, Wis., 275 (CST)—II AM to
15 PM; 4 to 5; 6 to 7:30; 8 to 1
AS, Loulsvnlle, Ky., 39%9.8 (CST)——4 PM to 5;

0 to O

IN, New York City, 360 (ESTDS)—2:15 PM
"5! 6:30 t

ag. Des anes Towa, 526 (CST)—12:15 PM to
; 7:30 to 9; 11:15 to 12,

IT, Chicago, Ill., 400 (CSTDS)—-II AM to 2

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

‘P, Philadelphia, Pa, 562 (ESTDS)-7 AM to

i PMto2;3to8
WJZ, New York City, 455 (ESTDS)—IO AM to 11;
1 PM to 2; 4!0.;6!06307 11,

WKRC Cincinnati 0., 326 (EST)—8 PM to 10.

WLIT, Philadelphia, Pa., 395 (EST)—12:02 PM
to 1; 2 to 3; 4:30 to 6; 7:30 to 11:30;

wLW Cmcmn\tl, 0., 23 (EST)—]O 45 AM to
12:15 PM; 1:30 to 2:30; 3to$ 6 to 10.

WMAK, Lockport N. Y., 25.5 (EST)—8 PM to 12.

WMCA, New York Clty, 341 (ESTDS)—11 AM to
12 M; 6:30 PM to 12.
WNYC, New York City, 526 (ESTDS)—3:15 PM
to 4:15; 6:20 11,

WOAW, Owaha. Neb., 5% (CST)—12:30 PM to
1:30; 5:45 to 10:30,

WOC, Davenpert, lowa. 484 (CST)—12:57 PM to

2 5 to 3:30; 5:45

wéo Philadelphia, Po, soaz (ESTDS)—11 AM
tolPM 4:40 to 6; 7:30 to 11,
WOR, Newark, N. ., s (ESTDS)—6 45 AM to
7:45; 2:30 to 4; 6:15 to 11:30

WPAK, Fargo, N. D., % (CST)—7:30 PM to 9.
WEG, A(Inntic City, N. J., 299.8 (ESTDS)—7 PM

30]. Clucas‘zo 1, 488 (CST)—11 AM to 12 M;

\V‘RC Washington, D. C., 469 (EST)—1 PM to 2;
to

W'IDO Lansing, Michigan, 285.5 (EST)—10 PM

WRN’Y New York City, 258.5 (ESTDS)—11:59 AM
11,

to 2 PM; 7:30 to
WSB, Atlanta, Ga,, 428.3 (CST)—12 M to 1 PM;
2:30 0o§.30; 5 3 o 12

d M.
W\VJ Detruit Mlch 3527 (EST)—8 AM to 8:30;
9:30 to 10:30; llSStolJOP]\T 3 to 4: 6 to 10.
KDKA, Pvnlburs(h Pa., T)—6 AM tu 7;

9:45 to 12:15 PM; 2:30 to 3:20: 5:30 tn
K]’:AF Shte College of Wash., 348.6 (PST) 7:30

KFI. l.ol Anxelen Cal., 467 (PST)--5 PM to 11.
KFK Hantinga, Neb 288.3 ((‘ST) 12'3(6 PM
to 1:30: 5:1% to 6:15; 9:30 to 12:3

KFNF, Shenandoah, Towa, 266 (CST)—]Z 15 PM

to 1:15; 3 to 4; 6:30 to 10
455 (PST)—12:45 PM to

KFOA, Seattle W:mh
x05° L AR
mklan 1., 3612 (PST)--9 AM to 10:30;
1:30 AM to 1 PM. 1:30 to 6 645(0708 to 1
KGW Po;tlmd Oregon, 491,8 (PST)—11;30 AM
to

tn 1:12
KHT, T.os Angeles, ('nl 4ns.2 (PQT) —-7 AM to
:75:30 40 1

705 12 M to 1:30 P
KJR Srnﬂlo, Weal,, \84' (PS'!')—-I PM to 2:45;
to 130: 7 to 11,
KN‘ "n"y-/ood Cnl 137 (PST)-12 M to | PM;
K:):lo ‘Qe 6' V’Cc;l f N
ate Collere of New Mrxico, 348, 8
' 5‘ AM to 12:30 PM; 7:30 to !306 9”‘5:’27
KO"I Coungl! Blufls, Towa, 278 (CST)—7:30 PAM

KPO. fan Franelsco, Cal,, 429 (PSTY—10:30 1
tn 12 M; 1 PM t0 2: 2:30 to 2030, AMmeA)‘

RSN S Tonda Mo, M5t (CSTY_7:1 PM 1o 1
KTHR M-+ Queings Ark,. 3748 (CSTY—12: mn““
to 1: A3 to 10,

Features of the Week

FRIDAY, AUGUST 21

Detroit, Mich., 352.7 (EST)—8 PM to 9 PM,
Goidman's Band concert from
EAF New York City, 492 (ESTDS)—D 15 to
10:15, Goldman Band ert.
WHT, Chicago, Ill., 238 (CSTDS)—8:45 to 10:15
L Elmer :.ser’s Review Park Ballroom

WGBS New York City, 315.6 (ESTDS)—7 PM to
7:10, Herman Bernard, “Your Radio Problem.

WIP, Philadelphia, Pa., 508.2 (ESTDS)—3 PM to 4.
“Song of the Surf,’—surf sounds of Atlantic
Ocean, picked up by special microphone, under-
neath the breakers of Steel Pier at Atlantic
City

WOO Phlédelphla. Pa., 508.2 (ESTDS)—7:30 PM
to £:30, dinner music by the Hotel Adelphia
Roof farden orch.

SATURDAY, AUGUST 22

WEAF, New York City, 492 (ESTDS)—11 PM to
12 PM, Vincent orch.

KGW, Portland, Ore., 49] 5 (PST)—10 PM to 12

PM. dance music from Portland Hotel by Jackie
Souders’ orch,

WIP, Philadelphia, Pa,, 508.2 (ESTDS)—3 PM to 4.
"Song of the Suri,” '__surf sounds of Atlantic
Ocean, picked up by special microphone, under-
neath the breakers of Steel Pier at Atlant*
City, N

SUNDAY, AUGUST 23

WEAF, New York City, 492 (ESTDS)—9:15 PM to
10:15, Goldman Band Concert.

WBBM, Chicago, 1ll., 26 (CST)—12 PM to
2 AM- —Sunday, Midnight Nut Club Feature,
Sagovar Orch.

MONDAY, AUGUST 24

WWJ, Detroit, Mich.,, 352. (EST)—8 PM to 9,
Goldman Band Concert from
WEAF, New York City, 492 (ESTDS)—9 15« PM

to 10:15, Goldman Band concert; I1 to 12, Jack
Alher and his Hotel Bossert orches tra,
WIP, Philadelphia, Pa., 508.2 (ESTDS)—3 PM to 4.

“Song of the Surf,"—surf sounas of Atlantic
Ocean, picked up by special microphone, under-

neath the breakers of Steel Pier at Atlaatic

Cit

WOO Phlhdelphla, Pa., 508.2 (ESTDS)—7:30 PM
0 830 dinner music by the Hotel Adelphia
Roof Garden orch.

TUESDAY, AUGUST 25

WIP, Philadelphia, Pa,, 508.2 (ESTDS)—3 PM to 4.
“Sung of the $urf "—surf sounds of Atlantic
Ocean, picked up by special microphone, under-
Eeath the breakers of Steel Pier at Atlantic

ity

WEATF, New York City, 492 (ESTDS)—9 PM to
10. "tverday Hour,’; 11 to 12 PM Vincent Lopez
Hotel Pennsylvania orchestra.

WOQOO, Philadelphia, Pa., 508.2 (ESTDS)—7:30 PM
to 830 dinner music by the Hotel Adelphia
Roof Garden orch.

WEEL Boston, Mass,, 476 (ESTDS)—10 PM te
ll—From New York, WEAF Grand Opera Com-
pany.

WEDNESDAY, AUGUST 26
WHO, Des Moines, la., 526 (CST)—10 to 11:3
PM—The Barret- Philbreck Orch.

WIP, Philadelphia, Pa 508.2 (ESTDS)—3 PM to 4.
"Song of the Surf,’—surf sounds of Atlantic
Ocean, picked up by special microphone, under-
Eeath the breakers of Steel Pier at Atlantic

ity

J.
WEEI Boston, Mass., 476 (ESTDS)—8:30 PM to 9
Earl Nelson and His Uke,” courtesy Radio
Equlpment Company.

THURSDAY, AUGUST 27

WEAF, New York City, 492 (ESTDS)—11 PM to
12 PM. Vincent Lopez Hotel Pennsylvania orch.
WGR, Buffalo, N. Y., 319 (ESTDS)—8 to 11 PM—
Jomt broadcasting with WEAF, N. Y. City,
Atwater Kent Radio Artists, and Goodrich
Silvertown Chord Orch.
WIP Philadelphia, Pa., 508.2 (ESTDS)—3 PM to 4.
Song of the Surf, % surf sounds of Atlantic
Ocean, picked up by special microphone, under-
Eeath th; breakers of Steel Pier at Atlantic
WOO, Philadelphia, Pa,, 508.2 (ESTDS)—7:30 PM
to 8:30. dinner music by the Hotel Adelphia
Roof Garden orch.

KYW, Chicago, 1ll., 53 (CSTDS)—6:30 AM to
7:30; 10:55 to 1 PM; 2:15 to 3:30; 6:02 to 7.

TUESDAY, AUGUST 25
WAAM, Newark, N. J., 263 (ESTDS)—11 AM to
12 M; 7 PM to 11,
WAHG Rlchmm Hlll N. Y., 316 (ESTDS)—12
B, Mumcapohs, Minn., 243.8 (CST)—12 M

PM to 1:05
226 (CST)—8 PM, to 12,

WAM
to 1 PM:
N. Y., 236 (ESTDS)—3:30

10 t
WBBM, Chlcago. Ill
WBOQ, Richmond Hll
PM to 6:30.
WBZ Springfield, Mass.,, 333.1 (ESTDS)—6 PM

WCAE Pittsburgh, Pa., 461.3 (ESTDS)—12:30
PM to 1:30; 4:30 to 5:30; 6:30 to 11.

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

to 10.

WDAF, Kansas Cxty, Kansas, 365.6 (CST)—3:30
PM to 7; 11:45 to 1 AM,

. New York City. 492 (ESTDS)—6:45 AM
to 7:45; 11 to 12 M; 4 PM to §; 6 to 12,

WEAR, Cleveland 0., 390 (EST)—ll 30 AM to
12:10 PM; 7 to 10; 10 to

WEEI Boston, Mass., 476 (ESTDS)—G 45 AM to
8, 1 PM to 2; 6:39 to 10,

WFAA Dnllas Texas, 4579 (CST)—10:30 AM to
11:30; 1230PM(01230€06 6:45 to 7; 8:30
to 930 11 to 12,

WFBH, Ncw York City, 2726 (ESTDS)—2 PM

o0 6:30; 11:30 to 12:30 AM.

WGBS New York City, 316 (ESTDS)-—]O AM to
11: 1:30 PM to 3: 6 to 1

WGC}’ New York City, 252 (ESTDS)- -2:30 PM

WGES' Chlcn;ro m., 250 (CSTDS)—5 PM to 8;

10:30 to 1 AM,

WGN, Chicago. 1., 370 (CST)—9:31 AM to 3:30
PM; 5:30 to 11:30.

WGR, Buffalo, N, Y.. 319 (ESTDS)—11 AM to
12:45 PM: 7:30 to 11

WGY, Schenectady, N, Y., 3795 (EST)—11 PM
to 2:30; 5:30 to 7:30; 9:15 to 11:30.

WHAD, Milwaukee, is., 275 (CST)—11 AM 1o
12:15 PM: 4 to 5; 6 to 7:30.

WH%S, Lgouisvllle, Ky., 399.8 (CSTY—4 PM to §;

3

7:30 to
WHN, New York City, 360 (ESTDS)—12:30 PM

tolZlSanlS 4 to 5:30; 7:30 to 10:45; 11:30
to 12:30 AM,

WHO, Des Moines, low'l. 526 (CST)—12:15 PM to
120! 7:30 to 9; 11

WHT. Chicaro, I, 400 (CRTDS)—II AM to 2
PM: 7 to 8:30; 10: 30 to 1 AM

WIP, Phlhdelphln Pa., 508.2 (EQTDS) -7 AM to
f: 1 PM tn 2; 3 to 4:30; 6 ¢
‘V"YO New York City, 405 (ES’I'DS)—? 30 PM to

W17, New York Clty, 455 (ESTDS)—10 AM to
M- 1 PM to2; 4ta6; 7 to 11
WEKRC, Clndnm\li 0., 326 (F.ST)—G PM to 12,

WLIT, Philadelphlia, Pa, 395 (EST)—11 AM to

12:30 PM; 2 to 3; 4

WLW, Cincinnati, O., 4223 (EST)—]O 45 AM to
1PM130(02303!05 6 to

WMCA New York Cxty. 34 (ESTDS)—]I AM to
12 M; 6:30 PM to 12.

WNYC New York City, 526 (ESTDS)—3:45 PM

to 5; 6:50 to 11,
WOA\V Omaha, Neb 526 (CST)—12:30 PM to
1:30; 5:45 to 11 .
WOC, Davenport, Iowa 484 (CST)—12:57 PM te
2; 3t o 3:30; 5:45 to 10.
WOO, hlladelphla, Pa 5082 (ESTDS)—H AM

to 1 PM; 440 to §5; 1

WPG1 Atlantic City, NI J B98 (ESTDS)—7 PM
wQJ, Chlcago, 1N, 448 (CST)—ll AM to 12 M;

3 PM ¢t 7 to 8 10 to 2 AM.
WRC, Washmg(on D. C., 49 (EST)—4:30 PM to
\NS :30; 6:45 to 11.

RE](I). Lansing, Michigan, 285.5 (EST)—8:15 PM

WRNY, New York City, 2585 (I'STDS)—1159
AM to 2 PM; 4:30 to 5:
WSB, Atlanta, Ga. 428.3 (CST)—IZ M to 1 PM;
230(0330 5 to 6; 8 to 9; 10:45 to
WSBF, St. Louis, Mo., 273 (CST)—IZ M to 1 PM;
3to4 8 to 10: 11:30 to 1 AM
WW]J, Detroit, Mich., 352.7 (EST)—vB AM to 8:30;
K]g)I‘\oAtol;o J(L 11h55 to 1:30 PM; 3 to 4; 6 to 100
ittsburgh, Pa., 309 ('ES —9:. 45 PM to
12 M; 1:30 PM to 3:20; 530'010’1‘4)5
KFI, Los Angeles, Cal., 467 (PST)—5 PM to 11.
KFKX, Hastings, Neb.. 288.3 (CST)—IZ 30 PM
to 1:30; 5:15 to 6:15; 9:30 to 12.30
FMQ, Fayettv:lle, Ark 2998 (CST)—9 PM to
KFOA Seattle, Wash,, 455 (PST)—I12:30 PM to
KES Gaiaa¥es ot PST)-
an al., 361.2 ( —11:30 AM 1
K(‘;TVWV 1P30t'olzi4otge645 8tol AM, o
ortlan gon, 491.5 (PST)—11:30 A
K'r?r‘ Ton, Angelon, Cs s, (PST) B
o3 Angeles, Cal, 40 2 T)—7 AM
718 12M 10.3:20 PM: 530 t0 i1 '°
KJIR. Santtle, Wash., 384.4 (PST)—9 AM to 6:30
PM; 8:30 to 1 AM
KNX. Holtywood, Cal., 337 (PST)-—9 AM o 10;
1 PM to 2; 4 to 5: 6:30
KOITL. Council Binffs, Iowa, 278 (CST)—7:30 PM
tn 9; 11 to 12 M.
KPO. San Francisco, Cal, 429 (PS’I’)-—7 AM to
7:45: 10 to 12 M: 1 PM toZ 3:30 to 11,
KSD. St Lonis. Mo., $41.1 (CST)—6 PM ta 7.
KTHS. Hot Springs. Ark., 3748 (CST)—12:30 PM

to 1; R:30 to 10:30.
KYW, Chicago, TNl.. 536 (CSTDS)—6:30 AM to
s

7:00: 10:70 to 1 PM: 2:15 to 4; 6:02 ta 11:30.
CNRA. Moncton, New Brunswick, Canada,
(FST)—0:30 PM to 11,
CNRR. Regina, Saskatchewan, Canada—8 PM
to 11
(Continued on page 30)
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A THOUGHT FOR THE WEEK

“When I sit down at our set,” says a
radio neighbor, “I endeavor sometimes to
get distance, but what I really want is
good  reception and  entertainment,
whether it comes in from near or far.
When my boy sits down he tries to get
distance only—no matter how bad it may
be. I call his attempts “chowder parties.”
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Avoid Trees for Aerial
Support if Light Wires
Run Through Foliage

Indiscriminate use of trees as sub-
stitutes for radio aerials, advocated by
some operators, is unsafe in places where
electric light wires are strung through
foliage, says W. H. Ude, public relations
director of the Washington Water Power
Company of Spokane.

“Radio users,” he added, “should make
sure that there are no such wires passing
through or near the trees which they in-
tend to use as aerials, for if the wires do
pass through or near the trees and the
trees are used as aerials there is a danger
of the high voltage completing a circuit
through the aerial lead-in wire, bringing
the current directly to the radio set, with
the possibility of injuring the set and the
operator.”

IN POLAND IT’'S LIKE THIS

The operation and maintaining of
broadcasting in Poland requires special
concessions. The number of stations, their
power and effective area must be de-
termined in the concessions. Persons
holding broadcast concessions are per-
mitted to charge broadcast subscription
fees, determined by a tariff.

Indirect Adverfising Solves
the Pay Problem and Showers
Splendid Benefits on Radio

There is no problem any more as to who shall pay for broadcasting. Six months
ago debate was raging through the ranks of radio, with many bitter voices raised in
protest against the so-called sullying of the microphone. Today little is heard on
the subject, since, as if by chemical reaction, it has undergone the process of resoli-
tion. Advertising in one form or another pays for broadcasting and should continue
to do so, unless the American public is ready to welcome a tax on radio receivers,
or the trade is eager for a sales tax, neither alternative having stirred up any
enthusiasm yet.

The great fear felt when the debate was hot was that the public would be de-
graded by being suffered to listen to broudcasting of an advertising nature. In point
of fact this has not happened, but advertising broadcasts have contributed substantially
to the steady improvement of the quality of programs.

The advertising may be grouped in {wo broad classes:

First, where, a station is operated for the publicity and goodwill that it brings to
the owner, such as a radio corporation, a department store, a city or a church.

Second, where some manufacturer or vendor buys time on the air and presents a
program calculated to delight the audience, the entertainers being identified somehow
by the trade name of the station’s client.

Some stations, while deriving the inherent advantages of ownership, do not sell
time on the air; they are nevertheless benefiting from the advertising such operation
insures. Indeed, were it not for this incentive there would be no stations except those
conducted for experimental work of a technical radio nature.

It is well within the province of such stations to adhere to that policy, but it should
not be regarded as any extremely sanctimonious form of ethics. It represents nothing
more than an honest point of view, for the purchasers of time on the air have done
more for the advancement of radio, while still studying the commercial advantages
%f thgir venture, than have the stations conducted exclusively for ownership publicity

enefits.

Indeed, it would be a sorry state of affairs if direct advertising were countenanced,
whereby some one would enumerate articles for sale and give the price asked. The
public, aided by the Secretary of Commerce, may be relied on to rise in mighty protest
if ever any such monstrosity is attemipted. But indirect advertising is of a different
nature entirely. An organization that, frankly, is seeking the commercial advancement
of.its own interests, pays for the privilege of broadcasting. It renders a distinct service
in nearly all cases, either of an entertaining, educational or physical nature. It repre-
sents a substantial institution that is staking prestige, reputation and perhaps even its
existence on thus pleasing the public. Therefore, every inducement exists to have
the program as good as possible. Talent is hired at good rates, paid by the broad-
caster. Compare the quality of such programs with the feverish efforts of many
nondescript “artists” who clogged the air only a few brief months ago. Fortunately
the continuous repetition of “amateur night” on the air, due to the absence of any
economic solution of the problem of meeting the expense of hiring real artists, is
largely a thing of the past.

Quite a few volunteer performers on the radio are decidedly talented. The prac-
tice of holding “auditions,” where aspirants are given a trial, deserves every encourage-
ment and should be continued even on a greater scale. But every aspect of the situa-
tion, even as regards the volunteers, presupposes the ultimate payment of the artist.

Is there any prospect of such artists rising 1o the heights of paid radio enter-
tainers? Very little indeed. There is no fund from which to pay them.

It is hardly practical to expect continuous service from anybody for nothing.
The stations admittedly cannot afford the terrific expense. Where an installation
costs, say, 50,000, with an annual upkeep charge equal to the cost of installation, the
stations are saddled with a financial burden that is great enough. Some of them,
while not selling time on the air, encourage orchestras, singers, etc, to perform for
the publicity benefit accruing, and some of those stations put on very good programs
Yet is there not the same element of indirect advertising present? The inducement to
the performers is that they will gain public favor and artistic preferment thereby,
all of which bears heavily on commercial aspects, nevertheless. The hotel owner whose
orchestra broadcasts, while he may not pay the station for the privilege, is paying the
musicians and thinking all the time of the additional patrons who will be attracted
to his establishment. There is no difference between the hotel owner who does not
pay that station and the radio battery company that does pay another station. The
fact is that the broadcast clients who pay simply gain a wider audience, as where
several stations are interconnected and all transmit the same program.

In surveying the programs one finds that many of the best ones frankly have
advertising objectives. One of the most popular weekly events has been the broad-
casting by the Capitol Theatre artists each Sunday night. from WEAF and a string
of stations, with Roxy as the announcer. Roxy, by the way, won Rapro WorLp’s 1925
contest to determine the most popular person appearing before the microphone. The
theatre benefited greatly from the broadcasts, as attendance records show. Likewise
the stations enjoyed the keen advantage from having such splendid talent before
the microphone. Roxy has said that there was no monetary consideration on either
side

In somewhat the same class is the broadcasting by Vincent Lopez and his orchestra
from the Hotel Pennsylvania, New York City. . .

Going' into the field of actual payment for the privilege of broadcasting, how can
one reconcile any hostility toward this system with the great popularity enjoyed by
the Happiness Boys, the Gold Dust Twins, the A. and P. Gypsy String Ensemble,
Wendell Hall, the Eagle Neutrodyne Trio? Who does not enjoy the Eveready Hour,
conducted under the auspices of the National Carbon Company; the Silvertown Cord
Orchestra, the Atwater-Kent Hour? Reputations have an uncanny way of attaching
themselves to those who deserve them, despite contradictory remarks by the dis-

runtled.
N If the radio audience has been stultified by the mere mention of the names of the
concerns that pay for the broadcasting privilege, there has been no evidence of it.
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How It Feels To Broadcast

e eea o eos

“THE FIRST TIME you broadcast you

feel as small as a neutralizing condenser,

while the microphone looms as large as

a super-power station. . Your knees

go back on you. . . . They quake. . . .

The frequency is as great as 2% cycles per
second.”

By Tim Turkey

HENEVER anybody tries anything
before the public for the first time
he naturally feels nervous. A first attempt
> to act on the stage.
with an audience
staring you in the
face and daring you
to make them laugh
or cry, is one ex-
ample. But appear-
ing before the micro-
phone is still worse.
The fact that your
audience is scattered
all over the country
and a hundred times
larger than that of a
theatre audience, and
yet doing nothing
that presents itself
to any of your five
TIM TURKEY senses, makes .the
ordeal all the worse. 1t is like putting
you in solitary confinement. You do feel
so “all alone” when you broadcast for
the first time. Even the announcer \yalks
out on you, maybe to puff a forbidden
cigarette in the control room.

Victim of Imagination

Your imagination starts to work. It
always does when you are confronted
with  a condition you know exists but
which you can not hcar, see, feel, taste
or touch. The audience seems bound to
be critical. Half of them may tune you
out at once, which is far worse than
having half a theatre audience walk out
on you, because being deserted by half
a thousand isn’t as bad as being tuned
out by half a hundred thousand. And
then, too, you can’t tell ust what is going
on. That makes you suppose that tuning
out has become the popular pastime of
the moment.

If you are speaking, words have a dis-
loyal habit of failing you at the very
moment you need their help most. If
you are reading something, the light in
the studio is very bad.

And in your moments of misery you
have no one to lend you a helping hand.
You feel as small as a ncutralizing con-
denser, while the microphone looms as
large as a super-power station. The
microphone s tantalizing. It moves
quickly toward you and then away from

you, with an oscillatory motion, although
microphones are supposed to be non-
oscillatory. Maybe some one looking
through “the window from the control
room suggests to the operator there tha_t
it would be a good thing for you to sit
down and stop rocking the boat, But you
started off with the assumption that you
could take your medicine standing. You
can’t. If you had only sat down. But
even then the Windsor chair would be-
come a rocking chair. There is no stop-
ping that nervous motion when you're
making your radio debut. I know.

Treacherous Knees

Your knees go back on you. They
stood up in proper style even when you
went through the ordeal at the altar and
the best man fished for the ring that he
had kept under his pillow the night be-
fore. In the final heat of the quarter-mile
race, that memorable event in which you
came out victorious some years ago, those
knees were good friends and loyal aids.
But not so now. There is much of mathe-
matics in that knee motion. You see
that great mass of humanity, as if in
congregation, with doubting or frowning
faces upturned, and much razzing in-
dulged in by the best sports of the nation.
Your imagination brings all your captious
listeners into the studio to plague you
and to supply the voltage for rocking
those nervous knees. The frequency is
as great as 215 cycles per second. There
is a positive and a negative side to the
motion, just to make matters completely
inimical to vour devout craving for ease
of mind. But the huge microphone and
the cohorts of critics will not permit you
to enjoy poise. You just long to be com-
fortable, but there is a law against it.
Every microphonic debut by every rule
of life and action, demands that your
knees quake and that your voice falter.

What will the wife think as she listens
in? Will she have still another subject
with which to plague you in her off
moments? And the boys! If any of the
poker fraternity are listening, what will
be their caustic comment on Saturday
night? You wonder when, if ever, the
present misery will end, and how long the
aftermath must continue.

And then you imagine the mail man
toting huge sacks of protests to the
station. Naturally, the studio director
will desire to determine for himself the
fan reaction to your broadcast. And
what a sour face he will make, what a
sassy comment he will pass, when he
weighs the results as told by those fate-
ful ballots of letters.

Truant Motion

All this makes your knees work still
faster. The energy necessary to actuate
them is taken from the same source that
supplies your tongue, evidently, for the
faster the knees vibrate, the slower do
the words come to you, and the less
energy you have for meeting the demands
of the moment,

Then, when the debut is finished, and
the announcer returns to the studio which
was your hateful prison for ten minutes
of extreme torture, you at least feel some-
thing sympathetic even in that perfunc-
tory companionship. He says: “Thank
you.” Just that. But it makes you feel
like living, even that stereotyped expres-
sion of courtesy. There may be no thanks
in his heart, but the words are soothing.

he announcer reinforms the fans of
your identity and the subject of your talk,
song or other music. Then he announces
the jazz orchestra will be on next. On
your honor, you never even noticed those
musicians piling into the studio during

“FINALLY those knees keep rigid. You
have confidence. The microphone’s
swelling has completely disappeared.”

your talk, carrying their instruments with
them.

Your imagination may have been doing
you an injustice. The audience probably
was sympathetic. Probably not a large
percentage of listeners tuned you out,
Their patience may have been prompted
by the knowledge that a jazz orchestra
was to follow, but nevertheless the fact,
whatever the motive is reassuring.

Voice Not Natural

When you get home the wife says your
voice didn’t sound so natural as it does
when you open the Monday morning mail
at home and peruse the bills she has
caused to be bequeathed to you. But she
could understand every word you said.
That is consoling. The poker gang makes
acknowledgment of the fact they didn’t
happen to be listening to that station that
night, In fact, outside of your immedi-
ate family, or that circles of friends and
relatives you specially notified to listen,
the world evidently ignored your import-
ant debut. So much more thanks you
owe an indulgent world. But next time,
or the time after that, anybody may listen
who cares to—if there is to be a next
time. All depends on the studio director
or the program director, or whoever the
principal person is at the station.

Still on the List

Then, two or three days before your
scheduled next appearance, you get a
form letter from the station, announcing
that your audience will be waiting for you
promptly at 7 p. m., and asking you please
to fill out the blank and return. This
blank has ruled lines after certain ques-
tions which pertain to the subject of your
next talk, or the songs you will render,
and the kind of introduction you would
prefer that the announcer make,

When you get over the excitement of
not having been canned for your first
effort, you come to realize that, after all,
you are not being paid for the work, at
least not in money. That is the first
wholesome sign, It begins to put you in
the professional class, because you assume
that your services are worth something,
That is the first rung in the ladder that
you must climb. The top rung represents
complete confidence.

On vour second appearance at the
studio you fare somewhat better. Your
sight is restored to you, whereas the first

(Concluded on page 24)
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5,000,000 Sets in U. S. by End
of 1925, Says Report, Citing
the 100,000 in Use in 1922

Manufacture and sale of radio reccivers
has established a record for rapid indus-
trial expansion, says the Copper and
Brass Research Association, 25 Broadway
New York City. In 1922 there were
hardly 100,000 radio sets in use: in 1923
the number had grown to 2,000,000; in
1924 to 3,750,000 and by the end of 1925
it is estimated that the number of sets in
use will reach a total of 5,000,000. The
retail value of sets and parts has grown
from $50,000,000 in 1922 to an estimated
$500,000,000 in 1925, one of the most stu-
pendous growths in history.

Public interest in radio has gained
rapidly and apparently has continued un-
abated. Only a year and a half ago the
consumer demand was far in excess of the
manufacturers’ ability to supply. At that
time the number of home-made sets ex-
ceeded the factory-made, and there was a
correspondingly large retail market for
radio parts of every description. The last
year has seen the beginning of something
hke stabilization in the industry. The
‘trend of sales is now away from the home-

made set and toward the set purchased as
a complete unit.

The present rate of manufacture, ac-
cording to the Association’s survey, in-
dicates that 1925 production will be 2,000,-
000 sets in which the consumption of cop-
per and brass will be about 7,750,000
pounds. These metals are used for aerials,
ground connections, coils, condensers, tube
sockets, panels and miscellaneous small
parts.

Radio now appears to be as universal
in its appeal and as tnuch a necessity as
the automobile so there is no reason to
look for any falling off in sales in the
next few years. The radio purchaser is
not only a good customer for tubes, bat-
teries, plugs, jacks and other miscellan-
eous parts, but almost generally he is
ready, after using a set, a year or two, to
scrap it and replace it with another
which has a more stylish cabinet or a
newer hookup or more tubes. Consequently
both replacement and new set markets in
crease together with the market for parts
and accessories.

Beauty Is the Keynote
Of the Receivers for 1926

By Samuel Lager

The 1926 models in receivers are being
shown privately and will be on public
view at the radio shows to be held in the
fall, except that
some manufacturers
already have their
sets on display in the
distributors’ sales-
rooms.

The 1926 line, re-
garded as a whole,
shows that furniture
effects represent the

chief improvement,
enhanced also by
better panel sym-

can - metry and the crea-

SAMUEL LAGER tion of “lines” equiv-
alent to the stream line in the automobile
trade.

As for circuit development, that is not
present, nor need it be expected, for,
aside from some slight improvements, the
circuits are standard and represent the
best that radio has to offer. It would be
most risky for any manufacturer to ally
himself with any freak hookup.

Better-looking dials, novel designs in

Business Opportunities
Radio and Electrical

Rates: 50c a line; Minimum, $1.00

RADIO HORN MANUFACTURER,
or_ders on hand, desires partner,
with about $5,000 cash, or will
Radio World,

——

RADIO NOVELTY EXTRAORDINARY —
Wm_—kmg partner  wanted; Canadian territory
available; exceptionalily meritorious article; small
capital. Box 102, Radio World.

. many
outside man,
sell. Box 101,

switches, the inclusion of voltmeters and
even milliameters on some panels, and
such fine points are in evidence. The
development of period furniture effects in
the better class of sets is dominant and
the Console design is increasingly preva-
lent. Undoubtedly 1926 will represent the
greatest advance radio has made in hand-
somgness. Some of the housings are
wonderful creations. The trend is toward
simplicity of operation, with artistic con-
siderations stressed.

:The new Erla DeLuxe Console receiver,
in 2-toned finish, quartered walnut. The
loudspeaker is built in. The same model
is also made in mahogany.

Literature Wanted

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

bers and dealers are published in 10

WORLD on request of the reader, The

blank below may be used, or a post card

or letter will do instead.

Trade Service Editor,

RADIO WO )

1493 Broadway, New York City.

I desire to receive radio literature.
Name

City or town

State

Are you a dealer?.

If not who is your dedler?
His Name
His Address

-

C‘rmu Liessner, 5524 Park Ave., Bronx, N. Y.
1y,
Bingham, 1004 N. Irving Ave., Scranton, Pa,
E. Furman, Paris Island, S. C.
D. Sumner, Blythe St., Henderson-
ville, N, C.
Fred Baldif, 4 Clarke St., Binghampton, N. Y.
D. R. Hill, Manito, Il
E. S. Drew, Little River, Fla (Dealer).
G._A. Leber, 1723 Summit Ave., Seattle, Wash.
C F. Cribb, Box 400, G. P. O., Brisbane, Queens-
land, Australia
Harold W. Leonard, 101 Huntington St., Brock
ton, Mass
A. Charnasky, 828 Crest Ave., Charleroi, Pa.
W. N. Hubbard, 354 Wall St., Meriden, Conn.
James C. Wilson, Box 218, Kent, O
James A. Scott, Vero Beach, Fla. (Dealer).
Floyd Buesinger, Taylorville, T1I.
N\V‘;n‘ Boehn, Sr., 882 Sedgewick St. Brooklyn,

John Webb. Waynesburg, Kjy

G. Rose, 175 Elm Ave.. Windsor, Ontario, Can.
E Pducha, ¢/o Howells Battery Station,
Howells, Neb. W

Coming Events

AUG, 22 to 20—3d Annual Pacific Radio Fx-
position, Civio Auditorium, San Francisco. Write
P. R. E., 905 Mission St., San Francisco.

AUG. 23 to SEPT. 6—Canadlan National Expos.,
Exposition Coliseum, Toronto, Can.

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

SEPT. 9 to 20—International Wiroless Exposi-
tion, Geneva, Switzerland.

T. 12 to 19—Fourth Annual National Radio
Exposition, Grand Central Palace, N. Y. C. Write
American Radio Exp. Co., 52 Fifth Ave, N. Y. C.

SEPT. 14 to 19—Second Radio World’s Fair,
258th_ Field Artillery Armor . Kingsbridge Road

v {c’Y

and Jerome Ave, N. rite Radio World’s
Fair, Times Bldz., N. Y.

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

EPT. 14 to 19—Radio Show, Winnipeg, Can.,
Expos. Co.

SEPT. 21 to 26—First Annual Radio Expos.,
. Listeners’ Association, Cadle Taber-
nacle, Indianapolis, Ind. Write Claude S, Wallin,

HgtEe;)TSevcrin. .

. Z1 to 29—International Radio Ex sitiom,

Steel Pier, Atlantic City, N. J. po

"T. 28 to OCT. 3—National Radio Expositi

American Exp. Palace, Chicago. Write N?OR. 9!?
440 S. Dearborn St., Chicago, Il

SEPT. 23 to OCT, 3-Midwest Radio Week.

OCT. 3 to 10—~Radio Exposition, Arena, 46th and
}I’:I.}rkel Streets, Philadelphia, Pa., G. B. Boden-

ol, manager, auspices Philadelphia Public Ledger.

OCT. 5 to 10—Second Annual Northwest Rgdio
Exposition, Auditorium, St. Paul, Minn. Write
515 Tribune Annex.

OCT. 5 to 11—Second Annua! Radio Show, Coa-
vention Hall, Washington, D. C. Write Radie
Merchants’ Association, 233 Woodward Bidg.

OCT. 10 to 16—National Radio Show, City Audito-
"oer i

N to 17—Boston
Hall. Write to B. R. §
Boston, Mass.

YOC. T. 12 to 17—St. Louis Radio Show, Coliseum.
\\; rite ThosMP. Convey, manager, 737 Frisco Bldg.,

. uis, o,

OCT. 12_to 17—Radi
C%nai_ian Expos | C8 o Show, Montreal, Can,

. 17 to 24—Brooklyn Radio Show 23d Regt
Armory. Write 3 fanti u-
Brootive, & yfTos O’Malley, 1157 Atlantic Ave,

OCT. 19 to 25—Second Annual
Exfposmur, Musio Hall. Write to
hoN,Ot‘"?r; Cmcinlrgti Enquirer.

- 2 to 7—Radi Can :
diaNn Expor b o Show, Toronto, , Cana:

OV. 3 to s—Radio Trade Associati i
tion, Arena Gard i e Ran ",
Kirschner, chair:!:a:?s' Decclt. Write - Robr. J:

0 19 to 25 Milwaukee Radio Ex: Civi
Auditorium. Writ i Apnd" e
Sons, Milwaukerel,c\\%lf.n” B B 1. S

NOV. 17 22—4th Annua) Chicago Radio Exp.,

to
Coliseum. Writ,
Bldg., Chica;;,e fi{]mmm & Kerr, Cort Theatre

Radio Show, Mechanics’
- 208 Massachusetts Ave.,

incinnati Radio
G. B. Boden-
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MR. DX HOUND

A Character Created by
Rapro WorRLD Artists

MY MEERCHALM
PIPE? V LEFTIT
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THE ONLY PIPE

—By HAL SINCLAIR

\ REP\D‘F\H ARTICLE N THE PAPER
THAT SAYS THE BEST GROUNOD
COMMECTION 1S A PIPE, HAMMERED
INTO THE GROOUMD" AND YOUR
MEERCHAUM WAS

| COLLD FD!

The Lestron 110-V. Tube

“The one serious problem in radio recep-
tion has always been the battery prob-
lem,” says S. Rubinstein. “Manufacturers
have spent many sleepless nights trying
to develop a fool-proof device that would
eliminate either the A or B battery, or
possibly both, and in most cases these
devices were very costly and had their
weak points,” he added.

In solving this problem, a new and un-
traversed channel of thought was con-
ceived by A. L. Levin, of the Lestein Cor-
poration of American, New York City. His
idea was to make the tube itself, which
is necessarily of special construction, do
the major part of the work and use a
simple adaptor, not the ordinary battery
eliminator, which will function to elimin-
ate the necessity of rewiring a set that
has been in service. Mr. Rubinstein, presi-
dent of the corporation quotes Mr. Levin:

“Our nel tube operates equally well on
any 110 volt supply having either direct
or alternating characteristics. It contins
wo electron-emittion surfaces which re-
sult in a far richer electronic emission per
unit of surface than is obtained in the
present storage battery type tube, which
in turn tends to prevent the possibility
of overloading.

“The filament, which is lit directly from
the 110 volt supply, also functions as a
heater for an additional element, which
when heated, emits electrons. The elec-
tronic emission from the filament is used
for rectifying purposes and the emission
from the new clement, surrounding it in
the form of a circle, which measures 1/8”
in diameter, functions in the same man-
ner as the filament emission from the pres-
ent day tubes.

“The general size and appearance of
this new tube is the same as that of the
present day storage battery 201 A type
tube. The standard four-prong base is
used, and the internal elements are so
wired to these prongs that the filament,
plate, and grid leads will connect to any
standard base socket used with the pres-
ent day tubes

“Radio fans can control the workings
of their sets without any technical knowl-
edge or annoyance. The adaptor can be
casily connected with all radio receiving
sets on the market today. The ‘Lestron’
tube can be used in any radio set wherever
radio tubes are used and will eliminate
all batteries

“The reason for the adaptor being en-
closed in a small separate cabinet is that
radio fans can casily use the Lestron 110
volt tube in their present sets without
making any changes whatever in the wir-
ing of their sets. Radio set manufactur-
ers will be able to embody the ILestein
hookup in their new sets, whicli will then
climinate  the necessity of using an
adaptor.”

British Rubber

Restrictions

Hit American Manufacturers

LONDON.

A manifesto has been submitted to
Prime Minister Baldwin by fourteen rub-
ber manufacturing firms for a modifica-
tion of the Stevenson plan restricting the
rubber supply. The scarcity of rubber
has an important effect on the radio in-
dustry, both here and in the United
States, where hard rubber is one of the
most popular insulating media.

Oswald Moseley, governing director of
the Manchester rubber manufacturing
firm bearing his name, who is a former
member of the Stevenson committee
which framed the restriction scheme, is-
sued a statement emphasizing the vital
need for the release of further supplies
of rubber if employment in rubber fac-
tories is to be maintained.

“Many factories,” he said, “are short

of rubber and some are working short
time and will liave to close down alto-
gether, throwing thousands of workers
on dole. If the Government does not
grant an extra release the Colonies will
inevitably take the law into their own
hands.”

. H. Strutt, Chairman of the Anglo-
Dutch Plantations of Java, said:

“I asked the Chairman of one of the
biggest companies in America why they,
with the Stevenson scheme staring them
in the face, did not buy when rubber was
cheaper. He replied that it was owing
to the action of the banks, not the manu-
facturers, the banks refusing to advance
money for the purpose. This is not the
whole story. A much larger demand
from the continent lately has evidently
come as a surprise to American buyers.

PANEL COMPANY EXPANDS

With the installation of the newest ma-
chinery in addition to their already large
plant,  the Cortlandt Panel Engraving
Company, 81 Cortlandt Street, New York
City, are now able to care for the Fall
business as well as the incrcased business
which has grown during the past months.
Quantity production will be a special ; one
panel or a thousand with speed and pains-
taking care. Anything in the line of panels
may be had here, and this concern has
been very successful in turning out fine
panels for Bernard’s famous Diamond of
the Air, the Pressley and other well-
known circuits. Beautiful engraving is
one of the branches.

NEW STATION ELIMINATOR

The Tanlake Co., 96 Second Avenue,
New York City, has placed on the market
a new station eliminator which will be par-
ticularly useful to the fan who is troubled
with a superfluity of stations. It also func-
tions as a good static reducer. It is a
.mall well-finished article which is quickly
attached in the aerial circuit without any
trouble and gives good results.

Tested and approved by _R:\I)[O WORLD Labor-
atories.

NEW INCORPORATIONS

Gold Seal Manufacturing Co., Newark, N. J..
Vaato supplies, $100,000; Alfred C. King, Herman
B. Julian, Walter Julian, Newark. (Atty., William
Harris. Newark, N. J.

Lagerholm Electric_and Radio Supgflies, Brook-
lyn, N. Y., $10,00; S. B, and E. C. Lagerholm,
W. II, Dickson, Jr. (Atty., L. Il Rogers, Jr.,
280 Broadv.ay, New York City)) .

Newport Radie Corp,, Wilmingten, Del., wire-
lese elecrrical apparatus, $27,500,000. (Corporation
Service Company, Del)

Vitalitone Sales Agents

Rossiter & Co., 136 Liberty Street,
New York City, announce that they are
now sole agents for the Vitalitone Cone
Speaker, manufactured and guaranteed
by Vitalis Himmer. This speaker is one
of the pioneer achievements in the cone
speaker field and is noted for the quality
of jts tone. The manufacturers claim
that it really reproduces true beauty of
tone and musical quality.

The usual 2 diaphragm generally em-
ployed in horn speakers has a rapid fun-
damental vibration of its own and does
not vibrate below a slower rate than
about 134 vibratious per second; the base
notes or lower vibrations therefore, are
not so clearly rendered, said Mr. Himmer.
The Vitalitone has two 19” diaphragms
having an area of 1044 square inches,
or 336 times larger than the diaphragms
in general use on horn speakers.

“The Vitalitone faithfully reproduces
every low tone audible to the ear and all
the high tones within the musical range
up to 5,000 vibrations per second,” Mr.
Himmer added. “The perfection of tone
is enhanced by its diffusion of thesound
through the air in all directions through
the cone, instead of being concentrated
as in the horn type. The cone is con-
structed of durable parchment, beautiful-
ly finished. It lends itself to any scheme
of decoration and functions perfectly in
any position. In Rapio WorLp laboratories
it stood the severest accoustical tests and
gave fine tone under heavy power. The
new fall models are on demonstration at
the showrooms of Rossiter & Co.

Tested and approved by RADIO WORLD Labor-

atories,

e
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Trouble-Shooting Tips
for 1-Tube Regenerator

(Concluded from page 6)
to each other, so as to make series wind-
ing, connect the ground. This is called
the mid-tap. There is one other connec-
tion on the variometer and this is the free
terminal of the rotor winding, which goes
to one terminal of the fixed grid con- ’
denser. The end terminal of this con- |
denser goes to one terminal of Rl and
the other terminal goes to the Filament
plus post on the socket, which also goes
to the plus of the A battery. Now for the
plate coil. Bring one terminal to the
plate, and the other terminal to one phone

post. Across this coil, shunt the variable
condenser. Put the rotary plates to the
plate side. The stationary plates go to

the first phone post. The other phone
post goes to the B plus 2214” volts. The
last connection that is made on the rheo-

LOUD SPEAKER RECEPTION
from either coast on three tubes.

Blueprint and instructions..............$1.00
Necessary low loss coil........ ...82.50
Beautiful finished instrument $35.00

S. A. TWITCHELL CO.

1930 Western Avenue Minneapolis, Minn,

GLOBE Low-Loss Tuners

Always give best results

Globe Radio Equipment Co.
217 West 125th Street Neow York

FAHNESTOCK CLIPS

“Popular Wherever Radio Is Used”

14 Sizes in Beautiful Display Case
Dealers, write for big money-
making proposition,
FAHNESTOCK ELECTRIC CO.
Long Island City, L. 1.

ACME |

~ jor amplification

Radio Batteries

~they last longer

stat. Connect the arm of the rheostat to
the F minus post on the socket. The
resistance of this rheostat goes to the
minus of the A battery. Connect the A
plus to the B minus.

How to Get the Proper Results

This set should work right off the bat,
without any trouble whatsoever. How-
ever there is always a possibility that it
won’t work, and that is where trouble-
shooting knowledge comés in handy.

If the tube doesn’t oscillate, add on
more_turns to the plate coil (about §
more). That doesn’t mean that if you
add on 10 and the tube oscillates, it
should be taken off for fear that you are
injuring the tube. To make some tubes
oscillate requires a greater number of
turns than that stated. I found that the
majority of the tubes required 35 turns.
Move L2 nearer to the stator of L1. In-
crease the resistance of R1. The adjust-
ment of the filament temperature is not
critical at all. Once it is set there need
be no fussing around with it. Increase the
number of volts on the plate circuit to
about 67% volts.

Now for the tuning of the set. Turn
your variometer until it is at right angles
to the stater coil. Now turn the variable
condenser. You will find that at a cer-
tain point there is an extremely loud
click. This proves that the set is work-
ing O. K. When a station is on the air,
until you learn how to tune the set it
will come in with a howl. The condenser
dial should be let at ope point all the
time, while the majority, if not all the
tuning, will be dene with the variometer.
Use an antenna about 85 foot. This is ex-
cluding the lead-in, With the lead-in, the
length of the complete antenna should not
be more than 120 feet. By reversing C2,
you may obtain more regeneration. Re-

| verse your A battery for louder signals.

TIM TURKEY

(Concluded from page 21)
time you were blind, partly tongue-tied
and dreadfully palsied. You know all
about those knees, however, and you are
afraid that they will go back on you again.
And they do. They will quiver less than
they did before, but still the hostile
motion persists. It has all been figured
out on a basis of general average.

The Formula

In fact, the nervous reaction, repre-
sented in knee motion, is expressed in a
formula

f=1

where f is the frequency of the knee
motion in cycles and K is a_constant
representing the number of times you

FILL OUT AND MAIL NOW
SUBSCRIPTION BLANK

RADIO WORLD

RADIO WORLD

Please send me RADIO WORLD for..

please find enclosed $.............. -
SUBSCRIPTION RATES:

. 1.50
3.00
One Year, 52 Issues.......... X1 ) R
Add $1.00 a Year for Foreign
Postage; 50c for Canadian Post-

age.

1493 Broadway, New York City
........................ months, for which

have broadcast. Expressed prosaically,
the frequency varies inversely as the
square of the number of times you broad-
cast.

However, this formula has an excep-
tion. Like the straight-line frequency
condensers, whose “curve” is a straight
line, all cut at the bottom, where there is
a bend, the curve for the knee formula
at some point, not readily ascertainable
develops straight-line characteristics. This
may be assumed theoretically to begin at
the tenth time you broadcast. In several
cases this has been proven experimentally,
When the straight-line develops, then
you are yourself. Finally those knees
keep rigid. You have canfidence. The
microphone’s swelling has tompletely dis-
appeared. Your voice is really yours.
You have won.

Jones
MULTEHPLUG
THE STANDAKD SQ‘-‘_I;@NNECTOR

HOWARD B. JONES

618 8. CANAL STREET CHICAGO

RADIO CATALOG FREE

Describes fully the complete Ilne of radio frequency

4’8, rogenerative sets (licensed under Armatrong

T Patent No. 1.118.149) and panas.
Write for Catalog Today.
THE CROSLEY RADIO CORPORATION

POWEL CROSLEY, Jr., President

7407 Rassafras Street Cincinnsti. Ohls

HERCULES

AERIAL MAST

28 Ft. Mast §10
40 Ft. Mast $25

60 Ft. Mast $43 FREE
Ali stesl construction, complete rite for
with guy wires and masthead Uterature
Dulley. We pay the freight. and
S. W. HULL & C€O.. Dept. E3 Blueprint
'2048 E. 79th St., Cleveland. O.

RADIO

BOOKS
You Want

Add these books to your library
and get good value from your
radio. Any book sent postpaid
on receipt of price.

Rad.io Telegraph and Telephone Re-
ceivers for Beginners..,.. .., .$§0.75
ign Data for Radio Trans

and Receivers—M. B. Sleeper. B .75
Wireless in the Home—De Fg:st ...... .15
Commercial Type Radio Apparatus—

M. B. Sleeper....................... 15
A B C of Vacuum Tubes—Lewis. .. .. 1.00
Operation of Wircless Telegraph Ap-

raratus .35
Lessons in Wireless 35
Radio Hookups—M. B leeper. .. .35
Construction of New Type Trans-

Atlantic  Receiving  Sets—M. B.

Sleeper L Ee— .75
How to Make a Standard C W Se 35

Any book sent on recelpt of price, post-
paid. 20% discount on any two bo’oks of
same title. The whole lst of 11 books

7 $6.45

THE COLUMBIA PRINT
1493 Broadway, New York City

A SIMPLE 1.-TUBE DX SET FOR THE
NOY!CE, by Percy Warren. Send 15¢ for May
23 issue, RADIO WORLD.
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Issues of July 4 to August 15, Inclusive

JULY 4

The Handsome Portable, four tubes, by Herbert
E. Hayden. .

The Freedom Reflex, a 3-tube free-from-noise
receiver, by Capt. P. V. O’Rourke.

‘An 8-Tube Super-Heterodyne, Part 1 of 2-part
article, by A. J. Gelula . . .

The Meissner Transmitter, thh_ the Heising
System of Modulation, by Lewis Winner, Part IT
of a 4-part article. .

Overhauling Your Receiver, by S. W. Goulden.

A 1.Tube Inductance Set for DX, by Percy
Warren.

IF YOUR INVENTION Is new and useful It ls
patentable.  Send mo your sketeh. Z. H.
POLACHEK, 70 Wall St,, New York.

Reg. Patent Anorney-Enulneer_

Circuit
1 :

The “Self.Adjusting'’
Rheostat
AMPERITE controls the flow of current through
the tubes automatically just as the heart controls
the flow of blood through the body. Does away
with hand rheostats and filament meters. Elimi-
nates guessing and all tube worry. Prolongs tube
life. Lowers set cost. Proved and adopted by more
than 50 set manufacturers. Forperfect filamentcon-
trol you must use AMPERITE. $1.10 everywhere.
RADIALL COMPANY
Dept. #W-11, 50 Franklin Street, New York, N. Y.

Eiy
- : w Hook-ups
RITE

Fhe "SELF-ADJUSTING” Rircostar

RADIO
WORLD

FROM NOW UNTIL
October 15

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

RADIO WORLD

1493 Broadway New York City

JULY 11
The Baby Super-Heterodyne, a_sensitive 4-tube
set, by J. E. Anderson (one audio stage).
A 1-Dial, 6-Tube Portable Receiver, by Capt.
P. V. O’Rourke.
Transformer Construction fér the Meissger
Transmitter, by Lewis Winner. (Part IIL)
Theories of Radio Wave Propagation, by Leon
L. Adelman. (“Radio News” reprint).
A Still More Powerful Diamond, Using Four
Tubes, by Herman Bernard.
An  8-Tube Super-Heterodyne, by A. J.
Gelula, (Part II, conclusion).
JULY 18
The 6-Tube Baby Super-Heterodyne, by J. E.
Anderson; 2 audio stages.
The 3-Tube Marconi Receiver, by Percy Warren.
Tests With The Diamond Aboard a Motorboat,
by Capt. P. V. O’'Rourke.

Wiring the Meissner Transmitter, by Lewis
Winner. (Part IV.)

Summer Operation of Sets, by Dr. A. W. Gold-
smith.

JULY 25

A Dynamic Radio Amplifier, a Powerful 3.Tube
Set, by P. E. Edelman.

An Anti-Radiation 2-Tube Reflex set, by Capt.
P. V. O’Rourke. .

Crystal Sets for Use Today, by Lewis Winner.

Construction of The Diamond Described for
the Novice, with picture diagrams, by Herman
Bernard.

Radio Wave Propagation, by E. F. W. Alexan-

derson.
AUGUST 1

Receivers for .Obtaining Enormous Volume, by
Sidney E. Fink€lstein. X
The Metropolitan Local Set, a 3-Tube Recmveé,

employing a crystal as a detector, by
Anderson.
A 4.Tube DX Divided Circuit, by Herbert E.
Hayden. .
Series and Parallel Effects (The Radio Primer),
by Herman Bernard.

Tracing Man-Made Static, by Lewis Winner.

Straight-Line Frequency éondensers, by Sylvan
Harris. (“Radio News” reprint).

AUGUST 38

The Evolution Reflex Set, two tubes, by Capt.
P. V. O’'Rourke.

The Midget 3-Tube Set, by Herbert E. Hayden.

How to Build Your First Set (The Radio
Primer), by Herman Bernard.

A 2-year-old 4-Tube DX Receiver, by Lewis
Winner.
A Home.-made Tangent Galvanometer, by

Herbert E. Hayden.
Interference by Induction,
Jansky.

by Prof. C. M.

AUGUST 1s

A 2.Tube Speaker Reflex, by Brewster Lee.

My Favorite Audio Amplifier (one transformer,
two resistance), by Capt. P. V. O"Rourke.

A 4-Tube Set that Taxes Ingenuity, But Works
Great When Built Right, by Lewis Winner.

How to Make a Diamond-Weave Coil, by Her-
bert E. Hayden.

How to Wire the Loop Jack in The Diamond,
by Herman Bernard.

How to Obtain Better Quality, by Sidney E.
Finkelstein,

Too Many Stations on the Air; Problem of Pay
for Broadcasting is Solved, by Dr. J. H. Dellinger,
chief of radio laboratory, Bureau of Standards.

RADIO %%

AND HOOK-UPS FREE

Our great new catalog, fresh from the press, contains the
very newest In complete sets. parts and accessoriesr—
hbundreds of amazing bargains. 250,000 customers testify
to our wonderful values and relfability. Complete in-
structlons with _dlagrams for
popular sets FREE. SEND for your eopy.
(Please Include name of f(riend who 13 Interested im

dlo.)
102108 So. Clinton S THE BARAWIK CO.

DIAMOND IS PROOF POSITIVE
FOR FAN FROM NEW ORLEANS

Diamonp Epitor:

I have found that The Diamond of the
Air is proof positive that Rapio WorLD
is entirely too modest in its claims for
the performances of circuits, and if the
“gentleman from Columbus” would ran-
sack any Ford garage and construct a
Diamond from the loot of the raid, I
think he would become sold on the merits
of Rapto WorLD’s hook-ups. This may be
speaking too figuratively, but as a sport-
ing venture I might be inclined to risk it.
At any rate, I have constructed a number
of Rapro WoRLD's circuits, and I have yet
to build one that would not work to a
satisfactory degree.—A. E. Weston, 1526
Carondelet Street, New Orleans, La.

S. HAMMER RADIO CO.

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

RADIO CATALOG

Name
Address
City

“THE SMOKESTACK PORTABLE,” by Neal
Fitzalan, in June 6, 1925 issue. Other features
are: “A” and *“B” Battery Eliminator, by P. E.
Edelman; How to Make a Wavemeter, by Lewis
Winner; Official List of Broadcasting Stations;
Resistance AF in a RF Set That Gets DX on 2
Controls, by Capt. P. V. O'Rourke, etc.,, 15¢ a
copy, or start your subscription with that num-
ber. RADIO WORLD, 1493 Broadway, New York.

DYNETRON

type 201-A4

A real good tube that
will increase volume
and give added clear-
ness and distance. .25
amperes.

98c

Send cash or
Money Order.

Sold on @
money-back basis.

CUT RATE RADIO CO.

P. O. Box 472 Newark, N. J

DX, VOLUME,
SELECTIVITY

All Three Marvelously
Combined in

[ A RA@G@M/@R{L@S‘I

“A Gem, a Jewel and a Joy”

Described by Herman Bernard
in the May 23, July 25 and
Aug. 15 issues. The coil data
was published May 23.

Get your full measure of en-
joyment from radio reception
by building this set. Just the
thing for best reception.

Send 45c for the May 23, July 25 and Aug.
15 issues, or start your subscription wil

the May 23 issue. Send $6.00 for yearly
subscription and the May 23, July 25 and
Aug. 15 issues will be sent free. Address
Circulation Manager, RADIO WORLD, 1493
Broadway New York City. 5

There are no more nameplates left,
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Crystal Detector Embodied
in Tube Sets of Quality

(Concluded fram page 9) mu;mtnvsmwv —t vumunmunmnvnm
great deal of trouble. The station, by | ,lm:l.(:'!‘:::::::;u :
the way, may be sending code, rather than k¥
programs, although this is usually harder
to tune out for several reasons. It is not
guaranteed, however, that a wavetrap will
cut out all powerful stations close by the — S 2 "':6‘3:"":2“
point of reception. If the set is sensitive SOLDERLESS C1ips mu’"

|
enough to work without ground connec- | FI s, .
tion, and the trap is included, good results | T 1O detail zfete:to’:m' -fixed crystal

may be expected.
To operate a speaker two stages of

transformer-coupled audigi are needed,
and Fig. 5 shows the same hookup as Fxg
4, but with the speaker power, ie. a sec-
ond but unreflexed stage of transformer
coupled audio included.

Fig. 6 affords somewhat better quality,
but no more volume than Fig. 5, since
two resistance-coupled stages are added
to the reflexed audio stage, instead of a
second transformer- -coupled stage. Note
that one extra tube is required. This set
works a cone type speaker that is very
sensitive to distortion and works it with
marvelous sweetness.

In Fig. 7 the same circuit is presented as
in_Fig. 6, with the same RF, detection and
AF, but without resort to reﬂexmg Thus
one extra tube is required@four in all,

12-Cell — 24-Volt
Storage‘B’Battery

Positively mven free with em:h
a WORLD *

and a fine sense of appreciation of quality
it is a circuit of great allurement. The B
battery voltage for the RF in these hook-
| ups may be 45 to 6734, while up to 135
on the resistance-coupled stages will lend
further richness to the tone. How to con-
struct the Fig. 7 audio hookup was dis-
cussed by Capt. Peter V. O'Rourke in the

Storage Battery. You mu it
send thns ad with your order.

WORLD Batteries are famous
for thaxr guaranteed quality
and service. Backed by years
of puccessful manufacture and

Equipped with Solid Rubber Case,
an inayrunce againat ecid and leak:
Yousave 60 per cant and feta

z Year Guarantee
Bond in Writing JYORLD Bat- | Approved

A
3 ‘owners _
of DerormaneerSen J;:;B.x%:,rz*.zd':‘;'tang Listed § | August 15 issue of Rapio WoRLD.
300 Rper Case Radio Bayorigs | B8 80 The crystal to be used may be fixed,
mpe; ... y Leading
SVl b Amperes ¢ L -t LR | A horties eg., the new Carborundum, or may be
Sofid Rubber Case Auto Battories | including Ragio vernier adjustable, known as the semi
SV AERER © 1o i3Ee et ot || fixed ¢ he RUF product
Sva TEaS D 1888 | Shence" P xed type, eg, the product.
Send No Money 13 '“{:db;:,d arda. * Poputur
e will -gnbd-y ;rde“; rosttag by Ex- | [Ragio Labora:
subject ar -
| B e, fogenr sxamination | Ercd

n_arrival EE ? cast Lab
Ei}rﬁ og:ﬁr ds Dchcen'(mdi.nco\am! for con ¢ pratoriesfudio PR BLEM S
or - B o
'.'!m"ed“:’;'m:r'y o per cont seviag toyou. T and Lefax, Inc A I ‘ ’
j RLD BATTERY COM
2218 g0, Wi TN ST Ao, (Concluded from page 11)

1 d Af)ell:o the pole a small screweye should be
0 r and screwed in. Run the antenna wire through
STORAGE BATTERIES RAD‘O this eye. Tape the entire circumference
‘ i § of the eye. Pull the antenna wire again

C77w Offzczal 2 RMA Jhow

OND

RADIO W@SM FAIR

NEW Y‘O RK CITY
u. J. HERRMANN, MANAGlNG DIRECTOR

SEPTEMBER 14t to 19t

MONDAY NOON TO SATURDAY MIDNIGHT

ENTIRE EXHIBITION ON GROUND FLOOR
IN THE LARGEST HALL IN THE WORLD

258t Field Artillery Armory

The Great Manufacturers’ Exhibiti ttended by Leading Jobbers and Dealers
NEW YORK OFFICE: 1500 Tlmes Building, New York City

but for those who possess musical ears !

LIST OF PARTS

Two strong masthead poles.

Four turnbolts.

Four porcelain insulators.

One roll of No. 14 hard-drawn copper
wire (100 ft.)

100 ft. of No. 14 rubber-insulated cop-
per wire.

Two roles of hemp rope.

One broomstick.

One-half dozen screweyes.

One roll of tape.

One roll of solder, paste and soldering
iron.

Four screw clamps,

and as soon as you have it very tight
(so there is no sag at all) make a twist
of the wire and let it dangle The stick
will be loosened by this time. Around
the screweye tie a piece of rope, run it
back to the other end of the stick and
pull until the stick is so tight that you
cannot make it budge. Make a good
strong knot.

The next and concludmg thing to do
is to solder the antenna wire on to the
lead-in wire. If you cannot solder, wrap
the wire around very securely. Put some
tin foil over this turn, and the cover
with some good strong rubber tape. This
is not necessary if soldering is done

SOLVED!
—THE “B” BATTERY PROBLEM
Throw away your “B’ Batterles and install a
Kellogg Trans-B-Former, It glves you "B Bat
tery current direct from your electric light sockc!
at the trifling cost of one-fifth of a cent per hour.
Gives Dletter reception—no interferences. Write
for detalls.
Trans-B-Former

Kellogg Switchboard & Supply Co.
1066 west Adams Street Chleago, 111

AT LAST—

' The Perfect Loud Speaker

1925 BACK NUMBERS OF RADIO WORLD WANTED

Mail us copies of any of the followmg 1925 issues of RADIO WORLD, and we
will send you a copy of a current issue for every copy sent us: January 10,
February 7, March 21, 28; April 4, 11; May 30,

BEAUTY CLARITY

|

VOLUME QUALITY

VITALITONE

THE TRULY LIFE-LIKE TONE

RADIO REPRODUCER

THE VITALITONE is not sold by argu-

ment, but by comparison, and after
you've heard it, you will agree with us that
there is no comparison.

Suspended Diaphragm

No Horn
Large Model, Price .. .. $30.00
Junior Model, Price. . ... 15.00

ON DEMONSTRATION AT
ROSSITER & CO.

SOLE SALES AGENTS
136 LIBERTY STREET NEW YORK

TEAR OFF AND MAIL TODAY

KEEP ABREAST OF THE LATEST

8 Weeks’ Trial Subscription, $1.00 _ *Siacsiaes™

NEW YORK CITY
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‘CONFERENCE

WILL GO ON
SAYS HOOVER

WASHINGTON.

Secretary Hoover announced that the
Fourth National Radio Conference will
be held at Washington this Fall.  For
several weeks there has been some doubt
as to whether the conference would be
held. The date has not yet been set, al-
though it is believed it will be some time
in October. .

Several of Secretary Hoover's advisers
thought that, as the conference can not
compel the observance of its plans, there
was no use holding it.

REPUBLICAN CLUB IN HYLAN’S
DISTRICT WON'T BAR HIS TALKS
Political broadcasting by Mayor Hylan,

of New York City, over WNYC, the

municipal station, shail not be taboo in
the Republican Captains’ Club of the

Twentieth Assembly District of Brook-

lyn, at 1382 Bushwick Avenue, the May-

or's own district. _
The club held a meeting to determine

whether one person to whom the “lec-

tures” were distasteful could tune out the

Mayor’s words. Such an incident, it was

said, occurred the other night, and several

of the club’s members protested, asserting
they wanted to hear “both sides of the

6 DECADES AFTER APPOMATOX
RADIO HEALS THE HURT FEELINGS

The South is competing rather strongly
with the North in the quality of broad-
casting stations. Stations WSB, Atlanta;
WFAA, Dallas WBAP, Fort Worth;
WOAI, San Antonio; KFRU, Bristow
WSMN, New Orleans, and WMBH
Miami Beach, rank well with any North-
ern stations. It is believed that the
tendency of Northern fans to turn to
Southern stations and the fondness of
Southern fans for Northern broadcasters
may dispel much of the misunderstanding
between the two sections that persists.

GEM TUBE

A Guaranteed Radio Tube
Within Reach of All

Every tube guaranteed. A tube
for a dollar of $§2 value. A
trial order will convince you as
it has thousands of others.

Send your orders_at once.

Orders sent C.0.D. parcel post.

Type. .200

Type.. 199

(wlth standard basey EACH
Dealers, Wrlte for Dlscounts
Dept, W, 200 B'way, N. Y.GC.

220 So. State St., Chlcago, VIl

Type..201A

Type. . 199A $1.00
GEM TUBE CO.

Lafayette BIdg., Detroit, Mich.

CHALLENGE!

Every Circuit Published
in RADIO WORLD is
Guaranteed to Work!

We’re Ready to Prove It
Any Time!

SLAV TOWN WITH 145 SETS
GETS STATE-OWNED STATION

A large State broadcasting station near
Zagreb, Yugoslavia, is planned. It is re-
portced that the apparatus has already been
ordered from Germany on reparations ac-
count. For the present the station is to
be used solcly for the State, but it is
hoped that later it will be released for
general use. There are now 145 receiving
sets in Zagreb.

New Station,

212.6 Meters

. Three new class A broadcasting stations were
ilcensed by the Department of Commerce while
one station was transferred from class A to B.

CLASS A
| Call Owner Location Kilocycles Meters Watts
KFWV—Wilbur Jerman, Port

land, Ore. 1410 2126 5
'WGBg—Flgrida Cities Finance I KHQ TO MOVE; POWER UP
Fl%'ridau“ord BY"‘“‘S“(XW o5 s Announcement is made by Frank A.
| KFWU—Louisiana College, Buhlert and Louis Wasmer of Seattle
Pineville, La 1260 & 238 100 that their Station KH(), increcased from

TRANSFER. CLASS A TO CLASS B
WMBB—American Bond &

I

| 500 watt to 1000 watt, will be moved from
| Mortgage Co., 6201 Cot- ‘

|

the coast to Spokane, Wash,, to be oper-
ated as a commercial broadcasting station.

ton Grove, Chicago, Ill..1 250 500

The PERFECT RESISTANCE
COUPLED AMPLIFIER

COMPLETELY ASSEMBLED
EASY TO ATTACH

THE RAMBLER SIX
A REAL PORTABLE |

Volume, Clarity, Portability, Durability and
Beauty Unequalled
Lightest In weight. 21 pounds..
Smallest in size. 14x9V3x8% fnches. l

FRICE.............. $80.00

If yowr dealer cannot make immediate de-
livery we will ship direct from factory same \
day yowr money order or check is recewed.

3 8tep

Amollfiar

TYPE 7 G PRIGE $1’ 00
1.
Amplifier Kits 324 Stage
3 8tags $6.00 4 Stage $8.25
{1 your dealer emanot
sand  direet

GENERAL RESISTOR COMPANY
153 WRIGHT STREET NEWARK, N. J

American Interstate Radio Service o] you
183 Greenwich Street, New York City | )

Olstributors, Jobbers, Dealers, write for
speclal trade terms.

FOR THE BEST RESULTS BUILD HERMAN BERNARD’S

DIAMOND OF THE AIR

Using This Specifie
One radlo-frequency  transformer,
LiL2L3

= (Bruno 55).
List of Parts o, "%k
{Bruno 277).
One doubls-elreult Jack, J1,
One sinple-cireult Jackh, S2.
One 20.chm Bruno rheostat, Ri.
Ore 15.0hm Bruna rheostat, R2.
Two battery wywitches, 8t. 82.
One .00025 mifd. fized grid condenser. C3.
One .00) fxert condenser,
Two audlo-frequency transformers,
AFT1, AFT2.
One 4-gang sockst strip.
One palr of Bruno brackets
One set of terminal posts.

One 7224 pansl.

Threa 4”7 dlals. 50

Three dlal golnters, .
eak.

Qno 2-meg. urld |

Two .0005 mfd, Bruno low-loss varlable

tunlng  sell,

“77"—3 circuit
tuner wound
on Quartzite
for use in Diamond of

matched
Radio Fre-

"W
quency coil for

use with the “77” in

. «ﬁuHQ’
’ 25-110 meters.
Wound on Quartzite

he Air. i 3
Wle §5.50  SWE§3.00 g $5.50

“Bruna” Precision Instruments Are Acknowledged to Be the Best
on the Market.

SIDNEY E.FINKELSTEIN’S Capt. P. V O’ROURKE’S

Audio AMPLIFIER
Complete Kit

$43.50 $10.

Write for Free Catalogue and Hookups

B-C-L Radio Service Co., 222 Fulton St., New York City

Complete Kit. .. ..

|
|
[
l S-tube Receiver
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The Diamond is Lauded “HOW TO MAKE—"’
as an Economical Set; T e e oy

Sept. 6. 1824—A asimplified Neutrodyne with
Grid-Biased Detector, by J. E. Anderson,
A Low-Loss Wave Trap, by Brewster Lee.
est O says no er Sept. 27—A 1-Tube No Crystal Refles.
» Nov. 15—A Sturdy Low-Loss Coll, by Lieut. P. V.
0’ Rourke An Ulira 2-Tubs Recefver, by

i Byrt C. Caldwell
B BATTERY DRAIN 1S PUT approa,ChES my idea Of. an ldea‘.l set. . Dec.  13—The World's Simplest Tubs Set. by
AT ONLY 8 MILLIAMPERES Possibly my experience with this set Lleut. P. V. O'B’gulke
B R : Dee. 20—A 1-Tube DX Wonder, Rich in Tone,
I have constructed Herman Bernard's | will help some prospective bunlder.. I find o 2opa fyoe DX Wonder, Ren in Tone.
Diamond of the Air and he more than | that the selectivity of this set using the ) v.egl.;:r,Aby?CiiPsseM.v\\;hlle‘l I
. . N = ec s ul ariometer oL, t.
deserves all the praise he has received for | loop closely rivals the average home 25 O ey Golometer Set by Lieu 4
introducing this receiver. I have been | constructed Super-Heterodyne and the | Jan. 3. 1925—A 3-Tube Portable That Needs No
building sets since crystal sets were all volume is at least equal to that which is ,a.,_°.“.§"i°; ‘?;{v‘i’x‘;,s‘:’p‘ié’“f;aﬂaﬁi':“sy Herbert
the rage, with excellent results, but in | obtainable on the ordinary 3-tube regen- E. Hayden.
this set I find the one which most closely | erator that uses an outdoor aerial. ““-G'JJ: $25 1-Tube DX Wander, by Abner J.
Using all four tubes and an outdoor Jan. 24—4 Selectlve $15 Cryetal Set, by Brewster
s antenna the volume of the Diamond is 25 T o Tyned, Beflex, Ly Auner
/A RECHARGEABLE “B \ to 50 per cent. greater than that of a 3- the Beginner, by Feodor Bofpatkin.
WITH A STRONG GUARANTEE tuber.  As for clarity, I don't think it is m'nf(',' b f,f.‘if,“‘ff“a‘:."mf’“k’“&‘i?&éﬁfm‘iﬁi
The SEE-JAY BATTERY has met all testa and possible to do better on four tubes, using l2»'1‘v.|bel §e:{ bybn. E. Wright. An Exper-
Is endorsed and d by the \Wash the same make of transformers for com- Feb. Toithe Brasbi et P V. 0 Rousie.
Information Service Bureau and more than 20,000 . ob. 7 e ug| ex, by Lieut. P. V.
satisfied users. Genuine Alkallne connected ole- parison. . . . ge!rl:::‘ke-n A;{aiﬁdeibma-h(ade Loudspeaker, by
2:::1:1“::;‘?:1&?&”:?&1‘“;?‘g:;;ai&?dc:fgp% To those who bulld. thI_S set and find it Feb. 14—A éuDer-Seuﬂllve Recelver, by Chas.
undar 1,000-pound pressure. Save tlme, temper and difficult to control oscillation I would sug- bﬂy. gg‘bmmi. H:ydg:'nemmb RET for DX,
Dy Tore?. . Comblets’ sesomtied et ooy gest that they reduce the amount of turns Feb. 21-—A 1-Tubo Raflex for the Novice, by
separato, shipved dry, 100-volt, $12.00; 140, on the tickler coil. This has a stabilizing Foodor, Rofpatkln, 4 ot for Protessfonal
:;'(:.:04 nget:"rg l‘:’t‘é:n:\?x}g ::d l:a‘:':lqil&:ﬂ;ofﬁg: effect al!d S{HOOthS out the control of the comb Crystal R’ecel;er. by Raymond B. Wallos.
proved sample cell. SEB-TAY Battery Co., Dlim. entire circuit. I use 4 volts on th(? RF Feb.wzush—eATuS;:s T;tﬂe,‘::. ta,o ﬁle?‘to:u'i}:};
“.—‘ 915 Brook Ave.. New York. Mall arder sorvice. tube, 28%4 on the detector, 90 (with 4 Resistance Stages of AF on the 8-Clrcult
WHOLESALE AND RETAIL volts grid bias) on the last two tubes. Mm'ly:““;f-_sb{m?zmnﬂdg?u%mw Horbert R
The B battery drain is approximately 8 Hasden. (Benson's Super-Heterodyne. Ideal
- — ——— il i~ - s for Best Circults, by J. E. Anderson.
mllhamperes' Multi tube reﬂexes’ SuPer March [4—The Reflexed 3-Clrcult Tuner That You
EVERY SET BUILDER & Hets and Neutrodynes on an average Can Log, by Herman Bernard. The Rlght
1 i hi f B Way te Put Colls and Condensers in a sot,
NEEDS draw at least twice this amount o By, Tt Cols a
THIS battery and none will do twice as much Mareh sn-—AAvBrTlnme Lesk, by Herbert B.
B H H yden 4-Tube, 3-Control Set That Gets
as the Diamond. I think a comparison of the Mowt DX, by Fieor, o3} Sop That
uM M B B U . the B battery drain of various popular March 28— The Imoroved DX Dandy Set, by
- H 1 Harbert ayden. A 3-Tubo Reflex for th
OrSlng us-bar Union present-day receivers with that of The Novles, by Neodor Retpeil® Beflex 4
Diamond would be appreciated by the Aprll [8—The Diamond of the Alr (Part 3), by
Makes for quick assembling. Repairs reader Heruan Bernard. The 7-Tubo Pressley Supar.
can be made by using Morsing Bus-Bar many iders. . Hoeterodyne (Part 1), by Thomas W. Benson.
Union without taking set apart. In closing I heartily thank Mr. Bernard ety 2853 D Call, by Jae lixogg,dheﬂ )
N N pr —-—A , - ntrol ex, ¥
Assemble round or square Bus-Bar and and RADI,O WorLp for acquainting me W}th Brewster Lee. Trouble Shooting Article on
solder three wires at a time. Order No. the circuit. To prospective, but hesitating gl;l;mndmofp:halur. by Herman Bernard.
;S‘grentlsvoioru:zml:::hzf::rbl.llfldizge.anas::td. builders my advice is to cash in on this @, Boneoy, [ressley Set (Part 2), by Thomas
or ten dozen for $1.00. outfit and future high-powered stations myy %—?asl":vifgleé. lhysl.tum gyna%rs:dn. ot
. - — u atle, eodor -
Newark Watch Case Material Co. will not worry you. It will perform exactly Patkin. Toroid Circult with Resistance AP
15 Ward Street Newark, N. J. as has been claimed.—Clayton B. Wood- wE ’usi"‘&:’;'v“o'%iz",ﬁ““ AF Ampu-
DISTRIBUTORS WANTED man, 175 East 112th St., N. Y. City. May  16—A 3-Tube Roflexed Neutrodyne, by
* %k % Ear:anﬁrre;. The B;‘by Portable, by Her-
eri ayden. Ome Tube M f{ ality,
TRIED OUT FIFTY SETS; by Brewster Los. © Store for Quallty.
DIAMOND SEEMS THE BEST May 23-—Powoerful 3-Tube Rehex BReceiver, by

H. E. Wright. The 2-Control Dismond (Part

I have built about fifty sets so far this 1), by Herman Bernard,
/ N\ year and it seems to me The Diamond of M Bera Bornare 1 otamend (Past 1),
/2 SUPER AMP“F'ER N\ the Air is the best all-around set I have %ms:?::yg&u?nm:;m.‘mnﬁﬂgf Jour el
) tried—H. M. Shreves, 2721 Meek Ave, Anderson
3 Stages Resistance Coupled Des Moines, Ia. June b ~Tus’ Smokestack Porable, by Noat e

' Economical, Distortionless |
Saves Several Hours Assembly
Use it with any Juner

[
8 .’-’ < _‘.'
LX

an.
DC (Part 1), by P. B. Edelman. & Wave
meter, by Lew!ls Winner.

June_13—Simple Short-Wave Circults, by Herbert
E. Hayden. A Simple Push-Pyll Rhbeostat, by
A C. G.Force. A and B ll_‘iuuery Eliminators,

Using AC (Part 2), by

E Edelman, A
TUNING CONT ROL Po{otnbls Super-Hetorodyne, by~ Watnwrlght

Astor.
June 20—The Dlamond us g Reflex, by Herman
Bernard. A 2-Tube Protable Reflox, by
RECORD THE STATIONS. GEARED 20 T2 1. SILVER Herpert E. Hayden. A Retlex for 99 Type
g FINISH $2.50—GOLD FINISH $3.50 Tubes, by L. R. Burhley.
7 ”, 3 June 27—The Pocketbook Portable, by Burton
PRICE NYC ‘I:Inglhelm. Tll,]: PowerLHousl;zSehl. by John
2, . 6. 2t:25 St,, N.Y. C. - Munson, sson on Learn! the Code.
_ __$15.00 PHENIX RADIO CORP.. 116.F Eas 25 St, July_4—Tho Handsome Portable. by Horber: M.
" Hsyden. The Freedom Reflex, by Capt. P, V.
O'Rourke. 8-Tube  Super-Heterodyne, by
Abner J. Gelula,
July 11—The Baby ‘“‘Super,” by J. E. Audeno;n.

° A 1-Ddal Portable Revelver, by Capt. P.
A tten tl On, Reade rs Julyo In[;’—u—r-l‘(::.nderson’n 6-Tube Super-Heterodyns.
The 3-Tube Marconl Becelver, by Peroy War-
’ g‘in'[{x;\degoﬁ Battery Connector, by Herbert
an ews eaiers. July 25—A Dynamle Badlo Amplifier, by P. B

Edeiman. An Anti-Radlation Torold Set, by
Capt. P. V. O'Rourke. Crystal Sets for Work

{
(

A VERNIEA DIAL ON WHICH YOU CAN PENCIL

READERS: If you are going away on your vacation, and wish to Diatsond Deceriben et . Gonstrustion of the
have a complete file of RADIO WORLD, be sure to tell your newsdealer m_Be,rzg;,,Em? Volume on DX Stations. by
to put aside a copy of each issue until you return. . Dot et g plsgteln | The  Metropuiitan

NEWSDEALERS: You.r regular RADIO WORLQ customers wﬂl Divtded aimeutt, by Horbert B Havden.
undoubtedly want for file copies that they have missed while away on thglr e S Brolution Refer, vy Can B V.
vacations. The publisher suggests that each week you put aside copies O'Rourke,  The Sldgei—a odue el s
of RADIO WORLD for these customers. They will consider this service. don How to dBuuaz_;zo_oﬁunw Seu o

Readers and newsdealers can get back numbers of any issue for the Stako, by Lowss Winmee 'O ins Ny
summer of 1925 at our regular price; or a subscription can be started with Any woom ey e ety T T ene
any back number published during the summer., any Ve “Fadte Worty, Teal Wouciotion with

. Circulation Manager, RADIO WORLD, 1493 Broadway, New York Clty,
Gity.
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RESULTS

Resurts EpiToR:

I constructed the “Three Circuit Tuner
You Can Log” as described in the June
27 issue of Rapto WorLp and I'll say its
too good a circuit for three tubes. Last
night I received the following DX stations
on the speaker: WEAR, Cleveland; WPG,
Atlantic City; WLW, Cincinnati; W
Chicago; KFKX, Hastings, Nebraska;
WEMC, Berrien Springs, Michigan. 'I
built several 3-tube sets, but the 3-circuit
tuner you can log beats them all. Thanks
to Rapio Worep, I think it's the best radio

two unusual

RADIO CATALOGS
g

——
FOR “HAMS”
NEW 332-page booklet of

army and navy trana-
mitting apparatus and mis-

FOR “FANS”

OU‘B new 64-page Radlo
Catalog including  all
the best and latest Kits,

3 & Accessorles for cellaneous epeclals for |
broadcast  receiving  seta. “hams** such as W. E.
Choke Colls, Generators

Lowest prices In the coun- 5
try. Resistance Boxes, ete.

More than 1,000,000 ‘ans and hams make our store
their headquarters—get these books and find out why.

Write for either or both

GN, |

book I know of.—J. M. Frisco, 235 York

St., Brooklyn, N. Y
» *

Resurts EpiTor:

For the last six weeks I have been on
the look-out for a circuit for a portable
set. In all I tried five circuits, four being
taken from your publication. None of
them worked. I was exasperated. I could
not condemn the magazine because I have
tried a large number of your diagrams
and have always been well satisfied.

About this time the sin and shame
edition came out and I read it, I found it
very amusing to think a reader would
condemn your efforts after two trials.

After reading this I decided to try again
so I carefully wired up the “Three Cir-

cuit Tuner That You Can Log.” Again
no results, not even a murmur. [ then
found the cause of all my trouble. The

two variable condensers which I had used
had a wiping contact on the rotor and the
binding post screw had come loose on the
contact spring in such a way that I had
no connection. After I fixed both con-
densers the set worked fine. I therefore

! think that E. S. Hancock’s trouble is in

the set and mnot the circuit—Nurthing
Bateson, 11619 Detroit Ave., Cleveland, O.
x & X

ResuLTs EDITOR:

1 was very much amused to see the
letter condemning Rapio WorLp hook-ups
as a “sin and a shame.” I am one of
your regular subscribers and have made
sets from your hookups. They always have
given good results, with the exception of
a Super-Het published some time ago.
This one was supposed to work on four
tubes and not have any detector, but to
step the wave up to audible frequencies
and amplify it directly with an audio-

the article that it wasu't practical, but was
in experimental stages.

I am well pleased with Rapio WORLD.
I have been a radio “ham” for about four
years and I believe I know a little con-
cerning the subject. 1 like your articles
on transmitters, Let’s have more of them.
—Arthur L. Owens, care C. N. C. St. Ry.
I(éo., Third & Court Streets, Covington,

Y.

|

RADION and HARD RUBBER
RETAIL ANY SIZE  WHOLESALE
PRICE LIST MAILED ON REQUEST

HARD RUBBER
SHEETS—RODS—TUBING

Speelal Hard Rubber Parts Made to Order.
Sond Samploe or Sketeh for Quotation.

\—NEW YORK HARD RUBBER TURNING CO.

212 CENTRE 8T, NEW YORK

Maili;g List

Will help you increasc sales

Send for FREB slving
Sipe e
o

Rational. Blate, 2 fadividaala,
Totosaioon, B Flrms.

Guaranteed

Fro
99’% by refund of 5 ¢each

&
\ )
R“SS-Gould co£2R St Louis B

ANDERSON'S 6-TUBE SUPER-HETERO-
DYNE, by J. E. Anderson; the 3.Tube Marconi
Broadcast Receiver, by Percy Warren; How to
Make a Good Battery Connector; other features
in RADIO WORLD, July 18, 1925. 15¢c a copy, or
start your subscription with that number. RADIO
WORLD, 1493 Broadway, New York.

THE OFFICIAL LIST OF STATIONS s
the United States, Canada, Cuba, etc., with list
of station slogans, was published in June 6 issue.
Send 15¢ for copy to RADIO WORLD, 1498

;:"_h AGC R '3;?:‘ frequency amplifier. You announced in | Broadway, New York City.
s PR T TRt = vow L& B
ot BUT HOw U'D \\\gﬁﬁ
CRAM'S c\ E-A- o
NTERNATIONAL AND i ‘
‘ | DISTINCTI " |

This latest and greatest Badlo Atlas bas four
big maps, a list of all the Radlo Stations in the
United States, Cansda and the entire world,
alphabetically arranged by states and cities, lateat

but with no other premfum.

THE COLUMBIA PRINT
1493 Broadway New York City

l :

ll CPYS :

i |

\ Oﬂe:"ﬂ"i“

J

wavelengths, kilocycles, and names of operators.

Liberal space for your private log. Postpald en Price 4 00 change in wiring.
receint of 50c, or one_ sent free with new yearly ° give. i
subscription for Radlo World ($6.00 for 52 nos.), it a trial,

Your Money Refunded
1t Crystector Does Not
Imorove Your Set.
Agents and Dealers,
Write for

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.
It will insure the best reception your set can possibly
Practically eliminates static.

WM. A. WELTY & COMPANY

6th Floor, 36 South State Street, Chicago

No trouble to instal. No

Reduces battery consumption. Give

Radio Department

Radio World has made arrangements

—To offer a year’s subscripti
any one of the following p:llgli::ﬁ::;

—RADIO NEWS ar

—POPULAR RADIO or

—RADIO BROADCAST or
—SCIENCE AND INVENTION or

—RADI
—THE EX

with ane year’s subscription for RADIO WORLD

—RADIO DEALER or
—RADIO JOURNAL or

Q (San Francisco) or

—BOYS' LIFE

This is the way to get two publications

—tfor the price of one:

—for one year (regular price
—for 52 numbers)

PERIMENTER or

—and select any one of the other
—nine publications for twelve months,

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

—Send $6.00 today for RADIO WORLD

—Add $1.00 a year extra for
—Canadian or Foreign Postage.
—Present RADIO WORLD subscribers
—can take advantage of this offer by
—extending subscriptions one year
—if they send renewals NOW,

RADIO WORLD, 1493 Broadway, New York Ci

Indicate if renewal.
Offer Good Until
September 1, 1925,

ty.

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

Eaclosed find $6.00, for which send me RADIO WORLD for inni
- or 1¢ twelve months (52 numbers), beginning.....ocovveierrircririenroiiroriotarassnsivsssessssnss
and also without additional cost, Radio News, or Pogular Radio, or Radio Broadcast, or Scienglc andg Invention, or Radio Dealer, or Radio (San Fran-

cisco}, or The Experimenter, or Radio Journal, or Boys' Life (or $10.00 for two yearly subscriptions).
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THE KEY TO THE AIR

(Concluded from page 19)

WEDNESDAY, AUGUST 26

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

WAHG, Richmond Hill, Y., 316 (ESTDS)—12
M 0 1:05 PM; 8 to 12,

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

WBBM, Chicago, Ill., 226 (CST)—8 PM to 10,
WBZ, Springfield, Mass., 333.1 (ESTDS)—6 PM
to 11

WCAE, Pittsburgh, Pa., 461.3 (ESTDS)—12:30
PM to 1:30; 4:30 to 5:30; 6:30 to 11.

WCCO, St. Paul and Minneapolis, Minn., '416.4
(CST)—9:30 AM to 12 M; 1:30 tq 4; 5:30 to 11.

WDAF, Kansas City, Kansas, 3656 (CST)—3:30
PM to 7; 8 to 9:15; 11:45 to 1 AM,

WEAF, New York City, 492 (ESTDS)—6:45 AM
to 7:45; 11 to 12 M; 4 PM to 5; 6 to 12.

WEAO, Ohio State University, 293.9 (EST)—8
PM to 10,

WEAR, Cleveland, O., 390 (EST)—11:30 AM to
12:10 PM; 3:30 to 4:10; 6:45 to 7:45.

WEEI, Boston, Mass., 476 (ESTDS)—6:45 AM to
8; 3 PM to 4; 5:30 to 10.

WEMC, Berrien Spring, Mich,, 266 (CST)—8:15

PM to 11.

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

WFEH, New York City, 270.6 (CSTDS)—2 PM to
7:30; 12 M to 1 AM,

WGCP. New York City, 252 (ESTDS)—2:30 PM
to 5:18; 8 to 10.

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

WGBS, New York City, 316 (ESTDS)—10 AM to
11 PM; 1:30 to 4; 6 to 7.

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

"WGR, Buffalo, N. Y., 319 (ESTDS)~—12 M to 12:45
PM; 2:30 to 4:30; 6:30 to 11.

77/GY, Schenectady, N. Y., 379.5 (CST)—5:30 PM

3

to 7:30.

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

WHAS, Louisville, Ky., 3998 (CST)—4 PM to 5;
7:30 to 9.

RADIO TUBES DIRECT

NO DEALER PROFIT

Postade Prenald—Satistactl~n Guarsnteed
ONE—‘“Goode’”” Two-o-one A Tube ..51.89
THREE—*‘Goode’” Two-o0-one A Tubes. . . 5.00
The abave Is a five volt, guarter-ampers tubs for use
on storaga hatterles and can be used elther ma a
Deteetor or an Amplifier.
THE GOODE TUBE CORP. Inc.

OWENSBORO (Dept. B), KENTUCKY

Baseball Season is Here! Cash In
Now is the time to take advantage of our
special bargain prices
Lightning Arresters, Insulators, Freshman
Kits, Head Sets, Tubes, Complete Sets.

MR. DEALER, WRITE NOW FOR OUR LIST
Baseball Season is pretty near, GET READY,

THE BOWER RADIO SHOP
‘Wholesale Radio Reading, Michigan

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

COMO APPARATUS COMPANY

448 Tremont Street Boston, Mass.

-

| WIP, Philadelphia, Pa., 568

(

WHN, New York City, 368 (ESTDS)—2:15 PM
to 5:30; 7:30 to 11; 11:30 to 12:30 AM.
WHO, Des Moines, I{;)wa, 526 (CST)—12:15 PM

to 1:30; 6:30 to 12
CSTDS)—11 AM to 2
AM.

HT, Chicago, I, 400

PM; 7 to 8:30; 10:30 to 1

(ESTDS)—7 AM ¢

8; 10:20 ta 11; 1 PM to 2; 3 to 4; 6 to 8. °
WJZ, New York City, 455 (ESTDS)—10 AM to
\V]II(RICP(IZVI to 2; 4 to 6; 6 to 11:30,

> Cincinnati, Ohio, 324 (EST)—8
WLIT, Philadelphia, Pa,, 1395 (EST;—]Z:POZMI;IG 13;

12:30; 2 to 3; 4:30 to 6; 7:30 to 9.

WLW, Ciricinnati, 0., 422.3 (EST)—10:45 AM to
VVII%J(I:SAP%' 1:\3,0 §(°C2:30; 3 to 5,6 to 11,
> New Yor ity, 341 B —10:.

12 M; 6:30 PM to 12 (EST)=10:45 AM to
‘NQNYI(I:’ New York City, 5% (ESTDS)—6:30 PM

o 11.

WOC, Davenport, Towa, 484 (CST)—12:

20 3 10 3:30; 4 to 708 9 to a2 PM to
WOR, Newark, N, J., 405 (ESTDS)—6:45 AM to
\\ZPﬁkZ%? PM ;\? 4; 6:15 to 12 M.

., targo, N, D., 283 (CST)—7:30 P
WOJ, Chicago, T, 448 (CST)—11 AM ¢o l;oh:~
WD to % 7 to 810 to 2 AM. ’
» Washi , D.C, - .

G W ngton C., 469 (EST)—1 PM to 2;
WREI(I)' Lansing, Michigan, 2855 (EST)—10 PM

to .
WRNY, New York City, 258. —11:
Wi RS Tposd B IS
WSBE St Tonia 35 155 (512 o o p.
wa'JO, 4D:et3';3i?, tfaifil.. 352.7 (EST)—6 AM to 8~30t

g:ig 10 10:30; 11355 t0 1:30 PM: 3 to 4: 6 to 7:
KDKA, Pittsburgh, Pa., 309 (EST)—6 AM to 7:
K:rjgsz:s:;:iles go]l\l‘e:gz:ggf '?vf.f}?f, safs?st?lgs"n—mo

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

KFKX, Hastings, Neb., 288.3 (CST)—]Z:30°PM to
1:30; 5:15 to 6:15; 9:30 to 12:30 AM

KFM?, Fayettville, Ark., 2998 (CST)—7:30 PM

to 9.
KFNF, Shenandoah, Towa, 266 (CST)—12:
1:15: 3 to 4; 6:30 to 10. (CST)—12:15 PM 1o
KFOA, Seattle, Wash., 455 (PST)—12:30 PM to
1:30; 4 ta 5:15; 6 to 10.
KGO. Oakland, Cal., 361.2 (PST)—11:30 AM to 1
PM: 1:30 to 2:30; 3 to 6:45
KGW, Portland, Oregon, 4915 (PST)—11:30 AM
K;-'I’J'h:;?o Pl\g: S to l%
) s Angeles, Cal,, 4052 (PST)—7 AM t
7:15; 12 M to 1:30 PM; 5.30 ta(IZ.T) N
KJR, Seattle, Wash., 484 4 (PST)—9 AM to 1 AM.
K;\U‘\' 1I-zlollywood, Cal, 337 (PST)—1 ™M to 2:
o 12,
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.
KOII; Council Bluffs, Towa, 278 (CST)—7:30 PM

to 9.
KPO, San Francisco, Cal., 429 (PST)—7 AM to
R: 10:30 to 12 M; 1 PM. to 2;: 4:30 to 11
KSD. St. Louis, Mo., 545.1 (CST)—7 PM to 10.
Kmfo. Hot Springs, Ark., 3748 (CST)—8:30 PM
to 10.
KYW. Chicago, TIL. 536 (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,
CNRM, Montreal, Quebec, Canada, 411 (ESTDS)
—9 PM to 11.
CNRO. Ottawa, Ontario, Canada, 435 (EST)—7
PM to 11

THURSDAY, AUGUST 27

WAAM, Newark, N. J.,, 263 (ESTDS)—I1 AM to
12 M; 72 PM to I1.

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

WAMB, Minneapolis, Minn., 243.8 (CST)—12 M
to 1 BM; 10 to 12 M.

WBBM, Chicago, Ill., 226 (CST)—8 PM to 10.

WP'BI\OQ’ Richmond Hill, N, Y., 236 (ESTDS)—3:30

I to 6:30.

WBZ,11 S4;S)ringﬁeld, Mass., 3331 (ESTDS)—6 PM
o 11:45,

t

WCAE, Pittsburgh, Pa., 461.3 (CSTDS)—12:30 PM
to 1:30; 4:30 to 5:30; 6:30 to 1I.

WCBD, Zion, IlI, 3446 (CST)—8 PM to 10,

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

(CST)—9:30 AM to 12 M; 1:30 PM to 4; 5:50

to 10.

WEAF, New York City, 492 (ESTDS)—6:45 AM
to 7:45; 11 to 12 M; 4 PM to 5; 6 to 12.

WEAR, Cleveland, 0., 3% (EST)—10:30 AM
to 12:10 PM; 3:30 to 4:15; 7 to 11,

WEEI Boston, Mass,, 467 (ESTDS)—6:45 AM
to 7:45; 1 PM to 2; 2:30 to 10.

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; 11 to 1 AM.

WFB;{ ONew York City, 2726 (ESTDS)—2 PM

to_7:30.

WGBS, New York City, 316 @ST’DS)--IO AM to
11; 1:30 PM to 4; 6 to 7:30."

WGCSP],S New York City, 252 (ESTDS)—2:30 PM
to 5:15.

WGES, Chicago, T, 250 (CSTDS)—5 PM to 8:
10:30 to 1 AM.

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

WHAD, Milwaukee, Wis,, 25 (CST)—11 AM to
11:30; 6 PM to 7:15; 8:30 to 11,

WGR, Buffalo, N. Y., 319 (ESTDS)—12 M to 12:45

PM: 2 to 4; 7:30 to 1.

WH i .. 275 (CST)—11 AM to
12:15 PM; 4 to 5; 6 to 7:30; 8 to 10.

V&;H.a\s, Louisville, Ky., 399.6 (CST)—4 PM to 5;
:30 to 9.

WHN, New York City, 360 (ESTDS)—2:15 PM
to 5; 7:30 to 11; 11:30 to 12:30 AM.

(Continved on next page)

FREE RADIO BOOK

Science has invented a new kind of coil
Now haye it on your present set. Givea 4
great advantages  otherwise impossible
Write for new book just published showing
many new ideas. Also 8 new circloid cir.
cuits. Address Electrical Research Labora-
tories, 2548 Cottage Grove Ave., Chicago.

RADIO DE LUXE
THE CLEARFIELD 6 TUBE

Encased In plate glass eablnet. Tuned Radle Fre.
quency with Reslstance Coupled Amplifiea- $115

tlon.  True Tone Quallty. List Priee. ...

Wwrite for lllustrated booklet,
Sherman Radio Mfg. Corporation
H12-114 Teinlty Place New York, N. Y.
Dealers write for our proposition.

Farous 'm: Quallty and Service
ube

Amplitron 3
Bonded to Glive Service $3
List Prles. ..

Send In your old and burnt out Tubes
~—We will send sou new AMPLITRON—
any mndel—at $2.50
Dealers and Jobbers—Wrlite for Dlseounts
Pennant Radio Laboratories

Dept. R.W., 28 Central Ave., Newark, N. J.

'RESISTANCE COUPLED
§,  AMPUIFIERS
Arnew bookiel fhiat Telks h
Urpg i Yo obtain swondertud fone
K with your presert set at
j very low cost.
Only 10 Cents Postpaid
I0OMFELORP  BLOOMFIELD, N.J.

3

RADIO WORLD’S QUICK-ACTION CLASSIFIED ADS.

10 CENTS A WORD. 10 WORDS MINIMUM

FOR SALE—Brand new 5-Tube DX volume set. ,
One untuned RF, one balanced tuned RF, tube
detector, two transformer audio, complete in
cabinet, with five 199 tubes, $47.50. . Money back
guarantee on five-day test. Radiola Speaker,
Model UZ.1325. adjustable, list $25. Brand new
at $1895, Same guarantce. Box 199, RADIO
WORLD.

A 1-CONTROL PORTABLE by Capt. P, V.
O'Rourke; A Baby Super-Heterodyne, by J. E.
Anderson; A More Powerful Diamond, Still only
4 Tubes, by Herman Bernard. Other features in
RADIO WORLD, dated July 11, 1925, 15¢ a copy,
or start your subscription with that number.
RADIO WORLD, 1493 Broadway, New York.

HOW TO BECOME AN AMATEUR OPER-
ATOR—A comprehensive, illustrated article ap-
peared in issue of June 27, 1925. 15¢ per copy. or
start your subscription with this number. RADIO
WORT.D. 1493 Broadway, N. Y. C.

HOOK-UPS
A lot of them, some of which are sure to Suit
your purpose, appeared in RADIO WORLD dated
August 15. 15¢c a copy, or start your subscrip-
tion with that number.
RADIO WORLD, 1493 Broadway, New York City

CRYSTAL SETS FOR USE TODAY, by Lewis
Winner with diagrams in RADIO WORLD, dated
July 25, 1925. 15¢ a copy, or start your subscrip-
tion with that number. RADIO WORLD, 1493
Broadway, Ncw York.

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, 3156
meters.

FINEST HARD RUBBER PANELS—7x24,
$2.00; 7x18, $1.50, postpaid. Drilled to_ specifica-
tions, $1.00 extra. Leitch, Ruston, Lqumana.

l

|

|
|

|
|

GET YOUR A & B ELECTRIC JUICE from
your light socket! Make the units yourself; cheap
:(’:mli‘f reliable.  Particulars, Box 397, Alhambra,

alif.

HOOK-UPS!—A lot of them, some of which are
sure to suit your purpose, appeared in RADIO
WORLD dated Aug. 15. 15c. a copy, or start
your subscription with that number. RADIO
WORLD, 1493 Broadway, New York.

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

MAKE MONEY! RADIO BUSINESS,
Konkle, 192 Market St., Newark, N. J.

Write

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.




August 22, 1925

RADIO WORLD

THE KEY TO THE AR | One Silent Night a Week
For All, Terms of Proposed Bill

(Concluded from preceding page)
WHO, Des Moines, lowa, 526 (CST)—7:30 PM to
93 11 to 12.
WHT Chicago, IIL, 400 (CSTDS)—]I AM to 2
PM; 7 to 8:30; 1030 to 1 AM.
W]Y New York City, 405 (ESTDS)—7 :30 PM to

WJZ ‘New York City, 455 (ESTDS)—IO AM to
1 PMto2; 4to6;7 tol2 M
WLIT Philadelphia, Pa., 395 (EST)—I12:02 PM
to 12:30; 2 to 3; 4:30 to 6; 8:30 to 9.
WLW, Cincinnati, O., 2.3 (EST)—1040 AM to
1215PM 1:30 to 5; 6 to 8; 10 to
WMAK Lockport, N. Y., 265.5 (EST)—ll PM to

AM.

WMCA New York City, 341 (ESTDS)—11 AM to
;'6:30 PM to 12.

m(c New York City, 526 (ESTDS)—3:15 PM

to 4:15; 6:50 to 1
526 (CST)—12:30 PM to

WOAW, Omaha, Neb
1:30; 5:45 to 11,

WOC, Davenport, Towa, 484 (CST)—]Z 57 AM to
2 PM; 3 to 3:30; 4 to 7:10; 8 ¢

WOR, Newark, N. J., (ESTDS)—6 45 AM to
7:45; 2:30 PM to 4; 615 o 7.

WPG, Atlantic City, N. J., 2998 (ESTDS)—7 PM
to 11,

WQJ C]ucago 7., 48 (CST—11 AM to 12 M;

to 4; 7 to 8; 10 to 2 AM.

WRC Washmgmn, D. C., 469 (EST)—1 PM to
2: 4 to 6:30.

WREO. Lansing, Michigan, 285.5 (EST)—8: 15 PM
to 9:45; 10 to 11.

WRNY. New York City, 258.5 (ESTDS)—11:59 AM
to 2 PM; 7:39 to 10.

WSB, Atlanta, Ga., 428.3 (CST)—12 M to 1 PM;
2:30 to 3:30; 5 to 6; 8 to 9; 10:45 to 12,

WSBF, St. Louis, Mo., 273 (CSTH)—12 M o0 1 PM;
3to4; 8 to

WW], Detroit. "Mich., 352.7 (EST)—8 AM to 8:30;
9:30 to 10:30: 1155(0130 3t0d4:6t07; 8to9

KDKA Pittsburgh, Pa., 309 (EST)—9:45 AM to

2:15 PM; 2:30 to 3:30; 5:30 to 10:15.

KFAF State College of Washington, 348.6 (PST)

-7-30 PM to 9.

NEUTRODYNE KIT $19.75

Complete kIt of Heensed Neutrodyne parts. Including
panel  tuhe sockets, rheostats, Jack, fived condensers
and grld lenk  Newtroformers complete with varlable
condensere and neutrodons.  Every part included even
In werews sl vire. Fasy read plans.
Send No Mnney Order by Posteard
Pay the Pastman
RADIO SURPLUS STORES

HELENA MONTANA

CHICAGO.

Many fans in this city are stirred by
the violation of the *“Silent Monday
Night” pact, because stations in suburban
areas do not feel bound by it; broadcast
furiously and thus defeat the attempts of
many to receive distant stations.

Frank H. McDonald, president of the
Broadcast Listeners’ Assomatlon, (Chi-
cago;, said:

“Attention has been called to a com-
munication from radio listeners at Aurora,
1L, who advocate the calling of a gen-
eral strike of radio listeners; that is, to
refuse to listen to ‘unfair’ stations on
Monday nights. Whereas this plan does
not differ from what fans of the Chicago
area have been doing individually, we
are heartily in favor of calling it ‘a gen-
eral strike’ of listeners for their rights;

K¥1, Los Angeles, Cal, 467 (I'S1)—5 PM to 1L

KIFFKX, Hastings, Neb., 288.3 (CST)—12:30 PM to
1:30; 5:15 to ¢:15; 9:30 to 12:30,

Kl‘l\l‘ bhcndnduah lowa, 266 (CST)—I12:15 to

1.15 PM; 3 to 4; 0330 to 10.
455 (PST)—:2:30 PM to

KFOA, bcaltle, Wash
1U; 4 o 5.15; 7

KGO, Oaktand, (,al 361.2 (PST)—]I 30 AM to 1
l'M 1.3u to 3; 4z0645 7:15 to 1

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

KHJ, Los Angeles, Cal,, 405.2 (PST)—7 AM to
7:15; 12 M to 3:20; 5:30 to 11:3

KJR, Seattle, Wash,, 484.4 (PST)—9 AM to 1 AM,

KNX, Hollywood, Cal 337 (PST)—11 AM to 12:05
PM 4 to 5; 6 to 1

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

KPO "San Francisco, Cal 429 (PST)—7 AM to 8;
1030t012M 1 PM toZ 3:30 to 11.

KSD, St. Louls Mo., 595.1 (CST)—7:30 PM to 9.

"NRA Calgary, Alberta, Canada, 4358 (MST)—
9 PM to 1L

not a fan to listen to an ‘unfair’ station
on Monday nights.”

As a result of a canvass of radio listen-
ers in Chicago showing 98 per cent in
favor of a snlent night in the metropolltan
area of Chicago, the Broadcast Listeners’
Association is planmnv to have submitted
to Congress a bill to divide the nation
into six radio areas and assign a different
quiet night to each Under this plan
Sunday would be “open night.”

Tested and approved by Radio World

“TRI-TUNER”

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

bakelite. $3 . 00

SENT

POSTPALD

Panel shield and hook-

ups included. Fahne-

stock clips used.
ElimInates Soldering

ARC RAD PRODUCTS

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

Storage Battery
.ps
Do away with A battery trouble
15c a set

1f your dealer cannot supply you,
write dlrect

AURORA ELECTRIC CO. .

3 100 S. 6th St.. Brooklyn, N. Y. e
TESTED AND APPROVED BY RADIO WORLD

Thank you for introducing me to
the Bretwood Variable Grid Leakl!
I have installed one in my Three
Circuit Tuner according to your
instructions and find that it does
all you said it would—and more.

S. R. U

them all,

BS, strument.
180 Quiney St.,
Brooklyn, N. Y. ‘

This leak is used in King

Fit for
a King

The North American

The grid leak I cent for arrived
and has been installed in a 4-tube
regenerative

pleasure ‘of a real grid leak before.
It is just a wonderful little in-

What They Say About
The BRETWOOD Variable Grid Leak

set. 1 have tried

but bave never had the variable.

STAYTON
F. K. WEISER,
Haskell, Oklahoma.

George's Palace and by the U. S. Shipping Board; over 270,000 sold in last four months

Bretwood, Ltd., London, Eng., Sole Patentees and Owners
More DX, Clearer Reception, Smoother Control in Regenerative Sets Assured

The Bretwood Variable Grid Leak may be installed in any set in five minutes by single hole panel mounting.

1505 Broadway, N. Y. City

Sole Distributors for United States and Canada

Bretwood Co.,"

Gridleak received and tested out,
and find it is the omly variable
leak I ever used that is really

Enclosed find $1.50 for
please se:gl me another one.

Box 240, Ardmore, Okla.

1 think it is about the best grid
leak I have ever used. Have made
quite a few sets and this beats
them all. Get DX very plainly
and clearly.

WM. HEBERSON
2510 N. Franklm St.,
Philadelphia, Pa.

which

Lito 10
Megohms

NOTE TO RADIO
MANUFACTURERS
Write for Wholesale Rates

A sot with a FIXED Grid Leak may

erfectly where tested, while it noedl

a VA&IABLE Grid Leak so that sot may
bo adjusted to the locality where used.

THE NORTH AMERICAN BRETWOOD CO.,
1505 Broadway, New York City.
Gentlemen: Enclosed find $1.50 for which you will please send me one Bretwood Variable Grid

lX;eak prepaid. Satisfaction guaranteed or my money back after trial within ten days of receipt
y me.
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RADIO’S Crowning  Triumpn

—_—_—

El.estron

110 Volt p'c
TUBE

“fits any standard socket”

“Lestron’’—— IS

The fulfillment of Radio—
Prophecy

A tube that will actually work from
lighting Circuit, A.C. or D.C. without
hum or overheating. No A.or B. batteries
and “No Battery Eliminator Needed”

(Hook up adaptor on old sets)

Fits any Standard set or circuit,
without rewiring old set.

DISTRIBUTORS, DEALERS, CONSUMERS

Write at once—for date of demonstration
territory, and price. |
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Lestein Corporation of America

2 Broadway New York City
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