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Investigate
Before

Investing

Every advertiser—whether national or local—owes
it to the best interests he represents to fully inves-
tigate every publication's claim for circulation, etc.,
before he invests in “white space’” advertising.-

It is the advertiser's right to demand facts, not
theory. Superficial information is not the kind on
which to build a successful advertising campaign,
and unless each copy is delivered and read, the
advertiser is paying for waste circulation and his
advertising dollars are not producing proper results.

By our membership in the Audit Bureau of Circu-
lations we safeguard the advertiser's money, for we
want it known that we make no claims of any
nature that are not fully substantiated with A. B. C.
verified reports.

Get our last report. Know what you are buying.
Then invest.
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Radio Age’s

Golden Rule Receiver

So interesting has been the building of the June
!FRadio Age Golden Rule receiver that another version
of it has been prepared, tested, and is to be described
in the July issue of this magazine. Basically the
circuit is the same but minor alterations have been
made in order to further simplify the set for the home
builders. It will be found fully described in the
blueprint section of the July Radio Age.

panel and a metal cabinet, the July Golden Rule
receiver leads its builders to believe that simplifica-
tion has been carried as far as possible. Logging
of the set is the same as in the June model but for
local work the shielding helps some to cut down the
breadth of local signals. The shielding is also effec-
tive in minimizing extraneous interference, notably
leaky power lines and other disturbances coming
within the classification of ‘‘man-made static.”
Better tonal quality has also been secured by use of
a different model of audio frequency transformer.

!F Shielded completely by means of both a metal

Order Your July Copy Now
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Chats With
the Editor

OUSED in its nice metal panel
and shield the July version of
the Golden Rule receiver 'is

very simple and works as smoothly
as a well-oiled machine. Our next is-
sue will give all the details, together
with pictures and diagrams in the
blueprint section.

Neutrodyne owners will be glad to
find a means of improving their pres-
ent sets; the hints are written by L.
Hillegas-Baird, amateur 9HO who is
well known in the dot and dash fra-
ternity.

Adding a resistance to the sec-
ondary of your audio transformers
will often flatten out what otherwise
might be an objectionable frequency
peak. Result:—better audio quality
over an even range of frequencies.

Radio communication on short
waves is brilliantly described by
Lieut. Commander A. H. Taylor of
the Naval Radio Laboratory, who
pays homage to the amateurs who
pioneered on the very short wave-
lengths when others believed these
wavelengths useless.

Armstrong Perry goes into the
elimination of alphabetical batteries
—the A’s, B’s and C’s. Written for
all types of readers, regardless of
their previous con(flltlon of radio
servitude.

Crystal control for all radio sta-
tions (tube operated) is here to stay
without a doubt. Read about the
manner in which WGY controls the
output of the huge transmitter with
a small quartz crystal.

Gwen Wagner tells our readers of
WENR, the All-American Radio Cor-
poration station while E. D. Cahn
takes us on an interesting journey to
Havana where PWX holds forth.

Summer no longer holds any ter-
rors for the radio addict. Instead of
blaming static, sun spots and other
phenomena for his hard luck, he
merely goes to work at that time and
makes over his receiver for the good
season to come shortly. Headphone
operation takes the place of the loud
speaker on distant reception. The ap-
palling declivity—the terrible slump
—which characterized the first year
of popular broadcast interest has
been gradually smoothed down so it
is not very difficult to see, in this or
next year, radio activity continuing
unabated through the months of
June, July and August. Radio Age
is doing its share by giving its readers
plenty of material during the sum-
mer on which they may whet their
appetites for a newer or better set.

FPosdouick

Editor of RADIO AGE




“I WENT into my radio dealer’s this noon for a couple of
Eveready ‘B’ Batteries and said, “T'om, give me a pair of
Eveready 45-volt “B” Batteries No. 772’s.’

“ ‘How many tubes in your set, Jim?’ he asked.

“‘Five,’ I answered.

“ “Then what you want is a pair of Eveready Layerbilt
No. 486’s.’

““Why?’ I asked.

‘“ ‘Because the Eveready 772’s are meant for sets having
one to three tubes. With average use of the set, and used
with a “C” battery*, they should last a year or longer. But
on a five-tube set, with average use and with a “C” battery,
they will only last about four months.

“T’ve just had a lesson in radio
economy, and, believe me,
it’s tlluminating”

On 1 to3 tubes— Use Eveready No. 772.

On + or more tubes—Use the Heavy Duty “B” Bat-

teries, either No. 770, or the even longer-lived Ever-

eady Layerbilt No. 486.

On all but single tube sets—Use a “C” battery.

When following these rules, the No. 772, on 1 to 3 tube
sets, will last for a year or more; and the Heavy Duties, on
sets of 4 or more tubes, for eight months or longer.

We have prepared a new booklet, “Choosing and Using
the Right Radio Batteries,” which we will be glad to send
you upon request. ‘This booklet also tells about the proper
battery equipment for use with the new power tubes.

Anyone with a four or five tube set
should buy a pair of Eveready

_*NoTE: A “C” battery greatly increases’the
life of your “B" batteries and gives a quality of

receptior}l ubnob;ainabtlie without it. Radio sets

. b ! may easily be changed by any competentgradio

‘I‘.lagl,erbllts No. 486. Used Wlth a ,IA:-:T-SA\Z; :.ifé service man to permit the use of a *‘C'* Battery.
C” battery they should last eight AR

months or longer.’

““Yes, but the 772s cost only
$3.75 each,” I said, ‘and the Layer-
bilt $5.50. There’s some difference.’

““Well, figure it out for yourself,’
sald Tom. “T'wo setsof 772's should
last you about eight months, and
will cost you $15. One set of Ever-
eady Layerbilts should last about
eight months, and will cost you
only $11.)”

The simple rules for this satis-

RicnT-Erer-
eady Dry Cell
Radio““A”” Bat-
tery, 1Y, volts.

Manufactured and guaranteed by
NaTionar Carson Company, Inc.

New York San Francisco
Canadian National Carbon Co., Limited
Toronto, Ontario

Tuesday night means Eveready Hour
—=8 P. M, Eastern Standard Time,
E Y through the following stations:
weaF-New York WSAI-Cincinnati
WJAR-Providence wraM—Cleveland

Radio Batteries

WEEI-Boston wwJ—Detroit

wTAG~W orcester weN-Chicago
wn-};higz;elphia woc—Daven port
wWeR—Bufalo Minneapolis
= WCAE-Pittsburgh wcco{ St. Paul
they last longer AL

faction and eccnomy are:
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E DO not share the gloomy view taken by Sec-

retary Hoover of the Department of Commerce
as to the probable results of the decision in which the
Zenith Radio Corporation won a United States court
battle with Mr. Hoover’s department. The Zenith
Corporation, not being able to induce the department
to allocate to their station, WJAZ, a wave length and
license that would not conflict with the time and wave-
length used by a Denver station, appropriated a wave-
length of 329 meters and went on the air as the first
“pirate’’ broadcaster. The government brought
criminal charges against the corporation and demanded
that its broadcasting equipment be confiscated. Judge
Wilkerson, of the U. 8. Circuit court, Illinois, recently
decided in favor of the corporation. He held that under
the law of 1912, the only existing statute covering
radio regulation, the Secretary of Commerce had
exceeded his powers in arbitrarily assigning wave
lengths and broadcast time periods to stations.

Under those circumstances it might appear to the
hasty observer that there is nothing to stop any man
or group of men from building a station, selecting a
wave-length that pleased their fancy and proceed to
shoot the ether full of music and talk, to the great
confusion of those who are attempting to separate one
station from another. For example it might appear
that numerous “pirate’”’ broadcasters might decide
to transmit on a wave-length of 400 meters. That
would surely destroy the usefulness of all stations on
that wave-length. Or many broadcasters might select
wave-lengths so near to those already in use that the
owner of a set which was not extremely selective
would be unable to tune any one of the number out.

But there will be no such chaos. In the first place
the law of 1912 will prevent it. That law specifies
that those engaged in the commercial transmission of
messages may use wave-lengths over 200 meters and
does not give the Secretary of Commerce any specific
right to say what wave-length they shall choose. It
will be seen readily that only a small group of broad-
casters could take advantage of this rather broad
license, because there are scarcely half a dozen big com-
panies using radio for the transmission of commercial
dispatches.

The law of 1912 gives the same broad privileges to
manufacturers who are engaged in experimental work.
This would appear to let down the bars to all manu-
facturers who desired a license and a wave-length.
And it does. But the manufacturers know that if
they go on the air on wave-lengths duplicating or
approximating the wave-lengths already in use they
will cause confusion. Manufacturers do not want
confusion. They want the best reception possible in
order that there may be a continued and increasing
demand for their products, which are chiefly radio
receiving sets. Therefore it is not likely that either
commercial message senders or manufacturers will
create chaos.

Secretary Hoover went so far as to warn us that

the Wilkerson decision would render useless about
$600,000,000 in radio receiving sets. It is a huge
figure and it is a disturbing thought. Not only would
such a loss be a serious one to the listening public in
dollars and cents but it would mean the end of their
broadcast listening. But another alarming thing to
consider is the effect that such a disaster would have
on the radio industry. That industry has grown to
mammoth proportions and like all new industries it
has had its troubles. It is near stabilization and
standardization at this time.

Let us repeat that we are confident there is going
to be no chaos. The word looks well in newspaper
headlines but it hasn’t scared anybody much. As
time goes on legislation will be planned and enacted
that will fully protect the great national pastime of
listening in. .

T IS a pleasure to present a design for a “Golden

Rule” receiving set this month. Those who tried
to listen in on Europe during the international tests
last fall will remember how emphatically it was brought
home to them that radiating receivers are the curse
to radio neighbors. Those who are using sets that
radiate and kill their neighbors’ pleasure are not doing
so because they are reckless or indifferent air vandals.
They are causing interference in most cases without
any fault on their own part except that they bought
or made a radiating receiver without realizing they «
were on the downward path to Bloopville.

In the four-tube set described in this issue Mr. Hill
has not only produced a receiver that does not bloop
but he has made one that is extremely simple in con-
struction and operation. Yet, with all these merits
to its credit the set has other distinct advantages. It
has volume, distance and quality. The set has been
thoroughly tested in Radio Age Laboratories and has
met every requirement. In fact it was being developed
and improved for months before it found its way into
the pages of our magazine. It you want to stop bloop-
ing and still lose none of the joy of listening make one
of these anti-blooping, do-as-you-would-be-done-by
receivers and then you can look your neighbor square
in the eye and make pointed reference to his old man.

ADIO reception is in the hands of the natural

forces and they work in a mysterious way, their
wonders to perform. Reception recently has been
better than it was in mid-winter and yet the wise men
tell us it should not be. Reception throughout last
winter was distinetly more unsatisfactory than it was
the previous winter. Therefore we are listening with
some attention to those who predict a summer of fine
reception this year. Perhaps we are at last to scotch
that serpent of the radio industry—the constantly
reiterated assertion that summer reception is not good
and radio goes when the bluebird arrives and comes
back when the wild goose honks southward.
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Condensers and Inductances

Were First B-1 Products

Interesting Sidelights on
Growth of Organization
From Early Radio Days

ADIO fans for years have
R been buying radio parts

and receivers largely
upon their own need for such
units. They have done this with-
out much knowledge of the in-
dividuals and personnel back of
the many organizations now en-
gaged in the radio business, a
business which bids fair to be-
come one of the largest in the
United States. There have been

numerous questions asked as to
the make-up of organizations;
how they started and whence
they are headed.

It is in re-

Harry A. Bremer, vice-president and sec-
retary of the Bremer-Tully Manufactur-
ing Co.

By FRED HILL

Associate Editor

sponse to many requests from
readers that Radio Age is print-
ing this story, the first of a
series, covering the larger and
more established manufacturers
in the game today.

If there is romance in oil; or
personality in the automobile
business, or interest in the can-
ning of vegetables, then of ne-
cessity the reader can find much
more in the history of radio.
Starting as a fad (so said the
croakers) radio has become the
national indoor sport and those
who had the foresight in the
early days to make a good prod-
uct and sell it thoroughly on its
merits, are now occupying an
enviable position in the business
of today. This, in spite of the
patent situation, which at times
has threatened to turn the in-
dustry topsy-turvy. After all
the patent situations have been
handled there still remains a
good, big field, for the manufac-
turers who intend to remain in
the game with a gradual healthy
growth each year. The radio
business seems no different than
other large industries. None
were developed over night.
None made a million the first
year of their existence. Instead
the radio business had to be cul-

tivated just the same as the
manufacture of shoes or con-
densed milk. Honesty of prod-
ucts, sound merchandising and
judicious advertising all contrib-
ute to the building up of an in-
dustry, especially that of radio
where there are so many com-
peting lines.

Bremer-Tully History

INCE inductances and capaci-
ties have always been an es-
sential to radio reception and the
Bremer - Tully Manufacturing
Co. has long held a high posi-
tion in this line we decided to

John C. Tully, president of the Bremer-
Tully Manufacturing Co.
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A section of the plant where condensers are assembled

give our readers an insight into
their business and give a few
bits of history which will en-
able fans to become better ac-
quainted with the spirit back of
many of our large radio manu-
facturers.

Background for Harry A.
Bremer’s experience in the radio
game was furnished by his tak-
ing “High Frequency currents”
as his thesis in his sophomore
year (1905) at Armour Insti-
tute in Chicago. At this time
he built his first coherer and
spark coil, just as many of the
old-timers have done. After
graduation as an electrical engi-
neer he went into the manufac-
ture of auto radiators, with
especial emphasis on the design
and building of special machin-
ery for their construction. He
also specialized in the construc-
tion of precision apparatus, ex-
perience in this last named field
coming in particularly handy in
his present organization for the
design and construction of vari-
able condensers.

Their First Items

IRST items manufactured by

the Bremer-Tully people
were the one plate vernier con-
denser in 1921 ; the second item
was the three circuit tuner, cov-
ering a range of approximately
40 meters (from 360 to 400 me-

ters), since at that time all
broadcast stations were lumped
on 360 meters. Early in the be-
ginning of the broadcast craze
they began the pictorial show-
ing of set building for the many
novices. Today the pictorial

plan is all right for the new--

comer, but the seasoned experi-
menter (the novice of 1922-
1923) now will look at nothing

The Magazine of the Hour

but a scheniatic circuit, all of
which goes to show that while
the manufacturer of parts
grows with time, the user of
parts likewise is becoming bet-
ter educated as to values and
functions of the different units
represented in a radio set. This
factor permits one to under-
stand why the radio public is
becoming more critical day by
day.

Build for Future

PPORTUNIST ideas in the

business do not net any
manufacturer much, according
to the two partners in the Brem-
er-Tully organization. Most of
the items they originally manu-
factured two and three years
ago are still selling strong. The
“Nameless” circuit, which they
developed, is as interesting to
the radio public today as it was
when it was first announced.
Since then Mr. Bremer has se-
cured patents on the idea un-
derlying the operation of the
“Counterphase’ and this circuit
is now found in a complete set,
entirely shielded, which the
B-T organization is marketing.
While originally this concern
started as a parts manufacturer
they are now handling a good
volume of business on complet-

In the foreground is one of the machines used in winding primaries and interiors of
torostyle coils. Finished primaries are seen under the spool of wire, while to the right

are a few of the finished coils.

Special machinery had to be developed for winding

this type of coil, as explained in the article
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ed sets, believing that since they
make all the integral parts of a
set they are in an excellent posi-
tion to handle the assembled set
too. This gives them an oppor-
tunity of seeing that all the
parts in the completed set are
properly designed for that par-
ticular type of receiver instead
of taking an assortment of parts
made elsewhere and trying to
group a receiver around them.

One of the interesting things
about the B-T organization is
the little booklet, called Better
Tuning, which they issue five
times a year and in which can
be found many homely bits of
philosophy concerning the ra-
dio game.

Amateurs and Listeners

OTH the amateurs and the

broadcast listeners have
been taken care of in the mar-
keting of B-T inductances; the
short wave tuner for the ama-
teurs, these covering all the
very short waves, while the
broadcast type covers the band
from about 200 to 550 meters.
Their newest product (its been
out for some time, too) is their
torostyle in which the winding
is wound square, then coiled
into a circle. Special machinery
had to be developed to make
this particular type of coil. In
the manufacture of their fac-

The Magazine of the Hour 7

Here is a corner of the experimental laboratory where measurements on condensers

and inductances are made.

It is also here where preliminary tests are run on all

apparatus before the company commits itself to the manufacture of a new article

tory-built Counterphase the
company at first put out both a
shielded and unshielded model.
Now they are specializing on
the completely shielded model,
for if shielding is good for a
certain class of fans who have
interference to contend with, it
will not be harmful to the ones
who do not have any interfer-
ence.

General offices of the firm are at 532 South Canal St., Chicago, Ill.

shown a portion of the office

In this picture is

Sales, advertising, technical
service, set manufacturing and
three other manufacturing de-
partments are located at 520-
528 South Canal Street, Chica-
go, I1l., while the balance of the
business is carried on at 532-536
South Canal St.

The Two Principals

'l*HE two principals of the
Bremer-Tully Mfg. Co. pre-
sent an unusual combination of
ability in various phases of busi-
ness, coupled with a Dback-
ground of successful experience
not only in design, invention,
and the manufacture of high
quality apparatus of various
kinds but also in the distribu-
tion of their products through
reliable channels.

It is doubtful if a wider range
of practical experience is found
in any other two men in the in-
dustry, both being graduate
electrical engineers who came
into contact with the technical
side radio 15 to 20 years ago,
and both having manufacturing
experience before radio parts
and sets became a business. At
the same time both possess the
broadening influence of having
tackled many problems present-
ed in the various angles of busi-
ness. For a man educated as an

(Please turn to page 49)
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NECESSARY and impor-
tant part of every radio
receiving set is the aerial,

A

or antenna. Thiz usually con-
sists of one or more bare copper
wires stretched between insula-
tors (see Fig. 7) for the purpose
of gathering the electrical im-
pulses sent out by broadcasting
stations.

The most efficient antenna is
the outside type which should be
placed as high as possible where
it will not come in contact with
trees and other obstructions.

While the past years have seen
many styles of receiving anten-
nas grow in favor, the old-style
outside antenna still holds its
own. The inverted L, the T and
the single straight aerials are the
commonest forms of outside
aerials.

The L Type Antenna

HE inverted L antenna, gets
its name from its shape. It

*President 8. W. Hull & Co., Cleveland, Ohio

is widely used and with good re-
sults, though it has one defect,
its directional property.

This defect sometimes is
turned to advantage. It receives
loudest when the end to which the
lead-in is connected is pointing
towards the transmitting station.

Most satisfactory aerials of the
inverted L type employ two
wires when the space between
the insulators does not allow a
single wire of 50 feet or more.
When two wires are used they
should be spaced three feet
apart, with a light piece of wood
for a spacer.

Such an aerial should be at
least 85 feet above the ground
and is better if it is 50 or 60 feet
high. The lead-in should be
taken from the end nearest the
receiving set.

The T Type Antenna

HE T aerial as the name im-
plies is T shaped. It is free
from directional properties of the

The Magazine of the Hour

Antenna

By S. W. Hull’

inverted L type—it receives im-
pulses from any direction with
equal success.

A single wire T type antenna
should be 100 to 125 feet long.
If conditions prevent putting up
a single wire antenna 100 feet or
more in length then a multi-wire
construction is used. Four or
more wires should be placed at
least 2 feet apart. The lead-in
should be taken from the exact
center of the aerial.

The lead-in should always have
the same area or cross-section of
wire as the antenna to avoid cut-
ting down the capacity of the
aerial. Generally the multi-wire
type is used on apartment houses
or other buildings. In such cases
it is best to place it above any
other antennas there may be on
the roof.

Straight Line Antenna

HE straight line antenna as

the name implies (see Fig. 4)
has but a short lead-in coming
as it goes almost direct to the set.
Generally one end is higher than
the other and is placed above roof
and treetop interference. This
arrangement is favored by many,
it is simple and efficient. The an-
tenna and the lead-in are one
piece of wire as a rule and there-
fore cut down any resistance
that a joint might cause.

The Cage Antenna

HE cage antenna as the name

implies (see Fig. 5) is built
like a cage. Generally 6 wires
are used and are spaced on rings
about 10 or 12 inches in diameter.
The advantage of the cage is its
low resistance. It can be made
into a T type or L type or
straight line antenna as desired.

1 g
HORY PIECE OO ANTENNA SHORT MIECE
{ Sos WIRE OF wIRE

| \
INSULATOR

LEAO:IN WIRE

X
INSULATOR

Figure 7
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It is generally about 75 feet
long and the wires are continu-
ous. No break being made to at-
tach the lead-in unless the T type
is used. In this case care must
be taken to solder the joint and if
possible the lead-in should be of
cage design.

The cage has come into promi-
nent use during the last year in
cases where record distance was
desired and every detail of ef-
ficiency was carried out. Mem-
bers of the American Radio Re-
lay League and other transmit-
ters have long known the advan-
tage of the cage antenna both for
transmitting and receiving.

Lightning Arrester and Ground

O matter what type of an-

tenna is used certain pre-
cautions must be taken. If you
don’t insulate properly you are
bound to fail. Fig. 6 illustrates
the proper method of insulating
an antenna, attaching the light-
ning arrester, and bringing the
lead-in through a window.

Many people have asked the
writer just what the difference
was between a regular antenna
and a loop antenna? It must be
acknowledged at the start that
as an antenna or radio wave pick-
up device, its efficiency is usually
about 1% of the average outside
elevated type aerial.

To dispel the illusion of a good
many people, a loop can in no

e
LEAD-INWIRE 7/ 7

TOANTENRA /"

CONNECT TO ANTENNA
POSTof RECEIVING SEY

-
GROUND QLAMP

Figure 6

L s
e o oSy

Fig. 4.

way, when substituted for a reg-
ular outdoor antenna, equal it for
signal strength on nearby or dis-
tant stations, with the same num-
ber of tubes.

The reason 1is that trees,
houses, etc., absorb energy just
the same as an antenna and
therefore weaken its strength be-
fore it gets to the set. Therefore
your antenna should be as high
as possible and unshielded by sur-
rounding objects. (Also the sur-
face presented to advancing wave
fronts by a loop is much smaller
than an antenna—hence the
necessity of greatly increasing
the number of tubes.—Editor.)

When we consider that the
strength of a radio wave is less
than one-million part of a horse
power the importance of a high
unshielded antenna can be appre-
ciated.

A Few Details

HIGHLY efficient antenna
installation is erected with
the following details in mind:
1. Owver-all length not over
150 feet.
2. No close approach to trees
or buildings.
3. Horizontal part as high as
possible.
4. Lead-in away from build-
ing.
5. Absence of joints, soldered
or otherwise (where possible).

6. As few insulators as pos-
sible.

&= Ty ot
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Straight wire antenna for extreme simplicity

7. Ground wire to be con-
nected to water pipe.

8. Set close to window where
lead-in enters.

9. Wire fairly heavy (No. 14)
and rigid.

10. Clean connections through-
out.

11. Straight well secured steel
masts.

Height is of course your first
and important factor.

Careful Consideration

RECTION of an aerial mast

should receive careful con-
sideration. It should be light
and strong and easily raised into
position. For instance any size
mast when erected should with-
stand a 500 pound pull at the
top. The mast itself should
weigh but a few pounds. It is
light weight that simplifies erec-
tion.

All guy wires should be galvan-
ized and securely fastened to in-
sure proper strength during a
high wind. It is advisable to use
a mast head pulley so the anten-
na can be raised and lowered at
will with the least possible effort.

A good aerial is well worth the
trouble it takes to make. For
where the average man gets long
range occasionally, the man with
a first class aerial gets it consis-
tently—that is the difference.
High priced radio sets often may
prove disappointing or even a
total loss to a would-be radio fan,
if his aerial is not properly put

up.
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Neutrodyne Owners May
Improve Their Receiver

Addition of Variable Resistor in Plate
Circuit Will Add to Flexibility of Set

reception and prevent oscil-

lation in the radio frequency
amplifier, designers of the neu-
trodyne have balanced this re-
ceiver with small neutralizing
capacities, using one condenser
for each tube in the radio fre-
quency circuit, but frequently,
particularly with home built
receivers, neutrodynes are found
that are by no means efficient as
they could be made. The trouble
can usually be traced to exces-
sive oscillation at the shorter
wavelengths, and when correct-
ing this it is advisable to con-
sider the cause and effect of
oscillation in the set.

Any circuit including a coil
and a condenser is capable of
electrically oscillating, provided
its resistance is low enough.
One of the chief purposes of the
vacuum tube is to compensate
for resistance losses in oscillat-
ing circuits. It supplies energy
from the “B” battery at the
proper frequency and phase to
make the circuit sensitive. If
the energy supplied by the tube
more than compensates for the
resistance loss, however, the cir-
cuit will generate sustained oscil-
lation and will not clearly repro-
duce radio broadcasting when in
that condition.

IN AN effort to obtain clear

By L. S. Hillegas-Baird

(Radio 9HO)

T IS evident from this that

the circuits of a radio re-
ceiver must be adjusted up to
oscillation to insure efficient re-
ception, but some controlling
factor must be provided or the
tubes supply too much energy
and set up continuous oscilla-
tion, or the regenerative whistles
familiar to all radio fans. The
neutrodyne controls this factor
with a counter electromotive
force introduced by means of the
neutralizing condensers. Un-
fortunately, the adjustment for a
wavelength of say 500 meters is
not suitable for a wavelength of
300 meters, and vice versa, since

radio receivers tend to oscillate

more at the shorter wavelengths,
and if oscillation at the short
wavelengths is balanced out
there is such a lack of sensi-
tivity at the longer wavelengths
that many stations cannot be
heard well.

Distance fans will welcome a
scheme whereby in exchange for
an occasional squeal or two,
volume on distant stations will
be increased and the range of
their neutrodyne extended several
hundred miles. This is possible

(%4
4

TCAUDIO
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plate resistor.

200,000 OHMS” +BSOV  +A-B

Figure 1 above shows the conventional neutrodyne equipped with a variable
Remove wires indicated by dotted lines and add wiring shown
by heavy lines

1

-A

in the standard neutrodyne.

by making use of a non-critical
oscillation control that can be
adjusted from the panel, and
with this adjustment the radio
frequency circuits can be main-
tained in their most sensitive
condition at all wavelengths.

From the accompanying dia-
gram it will be seen that
very few changes need be made
The
two neutralizing condensers,
which are connected from the
grids of the two radio frequency
amplifier tubes to the second-
aries of the succeeding radio fre-
quency transformers, may be de-
neutralized, or still better, en-
tirely removed from the circuit.

To control oscillation a non-
inductive variable high resist-
ance is introduced in series with
the positive “B” battery leads
running to the primaries of the
radio frequency transformers.
It is important to use a resist-
ance of proper value and taper
and the 200,000 ohm non-induc-
tive type made by Centralab is
suggested.

An important feature in
changing the circuit is to con-
nect a by-pass condenser of ap-
proximately 1 mfd. exactly as
shown in the diagram bridged
from plate to filament circuit.
Most neutrodynes already have
a condenser that can be con-
nected in this position; it must
be added to the others. This
provides a direct path for the
radio frequency currents, which
otherwise would encounter resist-
ance in the control and “B” bat-
teries. It is obvious, therefore,
that the radio frequency circuits
will be free to oscillate without
added resistance, insuring great-
est selectivity and sensitivity.
Oscillation can be exactly con-
trolled, however, by varying the
resistance knob, which in turn
varies the pressure of the “B”

(Please turn to page 50)

.
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Simple Crystal Set for the Newcomer

in Radio

Scheme Used in Washing-
ton May Well Be Dup-

licated

engineers are doing all
they can to eliminate inter-
ference from their code and
broadcast stations, which, it is so
often alleged, cause the fans
great inconvenience, they have
decided to try to help the Wash-
ington listeners help themselves.
The main problem of many
persons living in congested radio
areas, is how to construct an in-
expensive broadcast receiver
which will give reasonable relief
from local interference and ren-
der satisfaction and enjoyment
in receiving good programs. In
an effort to aid the fans, Lieut.
Commander T. A. M. Craven, of
the Navy Radio Engineering
Bureau asked the Naval Research
Laboratory engineers to sketch
out and describe a simple crystal
receiver which could tune out
some stations and be easily and
cheaply made.

S LTHOUGH the Naval radio

Inductively Coupled

CCORDING to Commander
Craven, a set assembled as
directed, successfully operates in
Washington where considerable
complaint has been made that
NAA on 435 meters interferes
with WCAP and WRC operating
on 469 meters. The set can be
tuned to either wave length with-
out noticeable interference from
the other. Being a two circuit
hook-up, it is more selective than
the so-called single circuit re-
ceivers in general use.

“No difficulty should be ex-
perienced in tuning out stations
of the same power separated by
35 meters in the broadcast band,
whereas difficulty is reported
with the usual crystal set in
separating stations even 100
meters apart,” Commander
Craven says. This receiver,
which is of course neither new

nor unique, is much less af-
fected by interference from elec-
tric light and power lines, street
cars, and radio telegraph signals,
he explains. It gives excellent
quality in local station reception
and is even capable of getting
some outside stations during
good winter reception weather.
Such receivers should be of
service to fans living in con-
gested districts like Chicago,
New York, and other big cities.

Not Very Expensive
HIS receiver can be con-
structed with inexpensive
parts purchased at local radio re-
tail stores for only $3.51, exclu-
sive of headphones and antenna.
Headphones vary in price from
about $2.00 to $10.00, depend-

ing on the quality desired.
The necessary parts of the
receiver proper (exclusive of

in Other Centers

antenna and phones) with their
prices follow:

2 switches with 10 switch

! points @$.20....... $0.40 i
i 1 detector stand 15
! lerystal ... 10 £

: 1 standard rotary, str-a-i-ght
! line frequency, variable

H condenser. ... . 1.61

{ 5binding posts @ $.02.. . .

i 1 fixed condenser for by-

! passaround phones ... .10 i

; Fibre or paper tubing .20 ¢

P Wire 15

¢ Dial for condenser 35

i Solder................. . .10

: Wood board... . 25 %
$3.51

The receiver is of the so-
called ‘‘loose-coupler” type, which
has been known to the radio
art for over ten years but which
is not manufactured in large
quantities for the “broadcast
trade.” It is designed to use
a single wire antenna, between
50 and 150 feet long.

Primary Coil

HE primary coil consists of

90 turns of No. 24 B. & S.

gauge covered copper Wwire,
(Please turn to page 48)
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New Theory is Advanced
Linking Static and Fading

Map Shows Result of
Tests Made During
Month of February

The above map shows the results of the fading tests conducted by the Stewart-
Warner Corporation in cooperation with Northwestern University Feb. 11th.
Vertical lines, slight fading and static, diagonal lines marked fading and
static, crisscross lines severe fading and static.

S

:' ‘(’\ \
N

concerning the propagation

of static J. K. Smith, of
Chicago, has placed the blame
for virtually all radio interfer-
ence on the phenomenon known
as “fading” and laid the founda-
tion for a more complicated argu-
ment, if not a more simple in-
vestigation of the things that
make radio reception as poor as
it is. '

It-is the theory of Mr. Smith
that static and fading are not
only closely related to one an-
other as was indicated in the
recent survey of atmospheric
conditions conducted by the
Stewart-Warner Corporation in
cooperation with the Physics
Department of Northwestern
University—but that they are
one and the same thing. Mr.
Smith represents Stewart-War-
ner in these tests, which are
being conducted monthly.

IN AN entirely new theory

The theory does not attempt
to get to the basic causes of the
thing. 1t links static with fad-
ing, but advances no explanation
of what either static or fading
may be.

Origin Not Traced

S SO far developed, it does
not claim that all static
and all fading may be brought
together as one single phenome-
non—that point will require fur-
ther investigation. But it is
pointed out in logical fashion
that the automatic recorders
used in the first of the nation-
wide tests have demonstrated
that fading—hitherto looked up-
on as one of the manifestations
of an increasing silence—is un-
doubtedly the cause of a great
deal of noise, the origin of
which has never been traced.
To understand . Mr. Smith’s
theory it is necessary to go

back to the elemental principles
of radiophone broadcast. The
transmitting station sends out
first a wave of continuous ampli-
tude, vibrating so rapidly that
the human ear cannot detect it.
The so-called voice currents are
sent out in another wave superim-
posed upon the first. This is
known. to the trade as modula-
tion—a mouth-filling term that is
never readily understood by the
layman.

Modulation Explained

WZHAT actually happens in
modulation is this: The
transmitting apparatus inter-
rupts the flow of the carrier
wave at intervals which cor-
respond to the vibrations of
tones in the audible scale.

The receiving set through its
detecting apparatus translates
those interruptions into electri-
cal impulses, which are ampli-
fied more or less and eventually
are turned out to work the dia-
phragm of a speaking device.

Something of the process may .

be learned from the common
alternating house current which
changes sixty times each sec-
ond. Manifestly in this cur-
rent there is no such thing as
one wave being laid on top of
another by some hocus pocus
which the learned may call mod-
ulation. There is just one wave
which reverses sixty times a sec-
ond and by the most technical of
engineers it is never called any-
thing but a sixty cycle current.

The current makes no noise
as it delivers light to an in-
candescent bulb. But that it is
noiseless nobody who has ever
attempted to operate a set on
“B’”* battery eliminator will ever
have the temerity to claim.

Put a pair of headphones in
series with the house light-

(Please turn to page 46)
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Try This Stunt on Your
Audio Transformers

Reduction of Distortion May Be
Accomplished By Use of Resistance

FURTHER means of im-
A proving the quality of au-

dio transformers may be
utilized in which a half-megohm
fixed resistance is shunted across
the secondary so as to flatten out
the curve of the transformer
characteristic.

In the drawing shown at the
bottom of this page is repre-
sented the difference in charac-
teristic curves of a good, well-
made, audio transformer. Curve
A with the steep hump is the au-
dio transformer characteristic
plotted over a range of cycles per
second, the predominant part of
the hump being from 3,000 to 5,-
000 cycles per second. At these
points the voltage amplification is
shown as the highest.

URVE B, which is secured by

means of placing a half-
megohm fixed resistance across
the secondary terminals, shows
the curve considerably flattened
out over the sector of 3,000 to
5,000 cycles, although at some-
what of a sacrifice in the voltage
amplification.

The curves represent a careful
measurement made on a standard
and well-known make of audio
transformer and show that at a
fixed degree of amplification cer-
tain of the high frequencies are
accentuated, this resulting in the
distortion of the output of the re-
ceiver.

The introduction of a 500,000
ohm fixed resistor as shown in
the left portion of the drawing,
showed a small decrease in am-
plification, but a very consider-
able correction to the amplifica-
tion curve of the higher frequen-
cies. From an inspection of these
two curves it appears that the
introduction of a resistance
across the secondary terminals
materially corrects the distortion
present as shown in curve B.

Several manufacturers have
conducted experiments along
these lines and have found it to
their advantage to add a fixed re-
sistor in shunt across the second-
ary circuit. If the same thing ap-
peals to a manufacturer, broad-
cast listeners and experiments

might find something of interest
in the scheme outlined herein.

ESTERN ELECTRIC, so

we are informed, makes
use of a half-megohm Durham
metallized resistor, while the
General Electric and the West-
inghouse interests use a 40,000
ohm resistor of the same make
which is included in the assembly
of the Radiola 20, 25 and 28
models.

Experimenters desiring to take
advantage of this hint might find
it of advantage to use more than
one size of resistor to secure the
best possible results, since per-
haps each of the audio transform-
ers on the market might require
a different value of resistance.

What Dbenefit would accrue
from the addition of a resistor to
the secondary of some transform-
ers on the market with straight
line frequency characteristics we
cannot say, but a radio experi-
menter will try anything, and
sometimes one may find interest-
ing facts from trying everything
that is suggested.

with

8o —
—— -
o EFFect on TRANSFORMER CHARACTERISTIC ,/ Y
- o Resistor Loao on Seconpary. Vi
""1"4‘ 40 /A \
“
‘: 30 // [ Y
v
N / /—\
<
E 20 124
A4 / AET. | ), megohm. :
> 4‘ §{\ﬂ %E s tf Curve A = Transformer Characteristic alone.
3 z
3 ¢ e Curve B - Transformer Characteristic
= 1,
b /2 megohm across Secondary.
e |
L |
7 L J

50 69 v0 8o 100 200

1000

foa o0 3000 Sooo

Frequenc] in Cycles per Second



14

RADIO AGE for June, 1926

The Magazine of the Hour

Some [nside Information On
Wavelength Assignments

|L\ fl ANY broadcast listeners

have perhaps wondered

why it is the government
has assigned the five hundred
odd broadcasting stations in the
United States to a wave band
containing exactly 94 channels
each separated by ten kilocycles
from each other. It has gener-
ally been felt that the process of
alloting a wave length to a cer-
tain station was a mystic process
when as a matter of fact the al-
lotment must follow certain def-
inite radio and mathematical
rules.

For example it has been found
both by theory and by actual
practice that any two stations
operating on a wave band closer
than ten kilocycles removed from
the next band, will of necessity
spill over into the adjoining chan-
nel and cause serious interfer-
ence. For the benefit of many re-
ceivers it would be nice if the
kilocycle separation were set at
20 kilocycles, but that would al-
low only 47 channels for the 540
stations on the air at present,
and what a wail of protest would
arise from stations having to
split their time two, three and
four ways, is not hard to men-
tally picture.

HEN the first real session

of the radio supervisors
was assembled at Washington
considerable time and energy was
spent in devising a method of
cramming in over 500 stations
onto a space in which there are
at the most only 94 channels.

In going over the problem it
was found necessary to split the
stations into two classes: the A
and the B classes. The latter
were the higher powered, high
class stations, while the Class A
section included the smaller pow-
ered stations where high quality
was not necessarily an adjunct.

Since transmitters operating
on adjacent wave bands will
cause heterodyning between each
other it was necessary to have
each station separated by an ar-

Ten Kilocycle Sep-

aration Is Found To
Be Most Feasible Con-
sidering Band Limits

bitrary kilocycleage to prevent
the possibility of heterodyning.
Also each transmitter has a
series of harmonics ranging from
the second (which is twice the
fundamental frequency or half
the fundamental wavelength) on
down to the fifth and sixth har-
monic of the fundamental. The
second harmonic was found to be
the most persistent cause of
trouble and means of eliminating
this trouble had to be evolved.

ITH a pencil and paper any-

one interested can easily
find where the harmonic (the
second one) of a station on a
given wavelength might interfere
with the fundamental frequency
of another transmitter. An ex-
ample of this can be seen when
you consider KSD with a funda-
mental frequency of 550 kilo-
cycles whose second harmonic, if
not suppressed, would beat with
the fundamental of stations on
the 1100 kilocycle band, such as
WRM, WSBF, WHK, KFAD, etc.
Thus we see that the Class B sta-
tions would cause interference
with the Class A stations unless
some means were adopted to
swallow, or filter out, the second
harmonic of the higher wave sta-
tions. However, now the Class
B stations have most all installed
harmonic suppressors by means
of which the radiation of the sec-
ond harmonic of the fundamental
(twice the fundamental kilo-
cycleage) is eliminated. Thus
with the second harmonic gone
there will be no interference be-
tween the Class B station and the
Class A station.

In order to make this possible
it was necessary to arrange the
boundaries of the Class A and
Class B stations so that they
would not overlap. Consequently

the Class A stations were given
a location from 202.6 meters
(1480 kc.) to 277.6 meters (1080
kec.) or a total of 41 channels,
each separated by ten kilocycles.

Fifty-three channels were left
available for the Class B broad-
casting stations, extending from
280.2 meters (1070 kec) on up to
545.1 meters (550 kc). These
channels are in the majority
since on these wavelengths the
bulk of the good stations requir-
ing high power are to be found.

LL of these considerations
must depend upon each of
the broadcasters maintaining
their assigned frequency. If one
of them slips off far enough to
one side of the assigned band
there will be serious interference
with other stations.

Fans who encounter interfer-
ence at night may well know that
this arises, in nine cases out of
ten, from a broadcaster not re-

. maining on his predetermined

frequency either through negli-
gence on the part of the operat-
ing staff or indifference or the
fact that frequency standards
used are not properly calibrated.

RYSTAL control, with its
universal adoption among
the broadcasters of the country,
will solve a great majority of the
causes of complaint, but it will
take some time before all of the
stations are so equipped. For
example KDKA, WGY and per-
haps one other station are now
equipped with crystal control so
that under no circumstances can
the frequency be altered from its
standard, the crystal oscillating
only at one frequency (the fre-
quency for which it is ground).
Radio fans, station operators
and the government in general
will welcome the day when all
stations can be accurately kept
on their assignment. When that
day comes interference will be
eliminated insofar as the stations
alone are concerned and we will
have to look elsewhere for new
sources of trouble.
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| URING the past few sea-
[ | D sons practically all of the
! average radio enthusiast’s
attention has been given to
broadcast reception on the regu-
| lar wavelength band of from 200
to 550 meters, with what little
was to spare devoted to the
shorter waves which have rap-
idly been gaining in favor for
transmission purposes. Prac-
, tically no thought at all has been
| given to the longer waves of from
} 5,000 meters up except by in-
| veterate eéxperimenters—those
individuals who at present con-
sume the major portion of the
parts output of American manu-

~ facturers.

For some time past, however,
very interesting experiments
have been conducted in trans-
oceanic telephony on waves in the
neighborhood of 5,000 to 6,000
meters. Within the past few
weeks mention of these experi-
ments has been given prominence
in the newspapers of the land,
with the result that many fans
not hereofore familiar with them,
becoming interested, desire to
construct receivers suitable for
this class of reception.

Wide Range Covered
N the accompanying photos an

extremely satisfactory type of
long wave receiver is illustrated,

By C. W. PRESTON
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AnEfficient LongWaveReceiver

!
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Figure 3.

Schematic circuit of the receiver for long waves, which diagram
should be followed in its construction

— ')'

1

Hewo

capable of covering a wavelength
of 4,500 to 15,000 meters. This
receiver consists of one stage of
tuned radio frequency amplifica-
tion, one stage of untuned ampli-
fication, a detector and two stages
of audio amplification. Standard
parts easily procurable upon the
open market are used through-
out, with the result that the set
may be constructed in a very
short time by the interested fan.

The circuit of the receiver is
shown in figure three, from an
examination of which certain
things will become evident. A
standard sharply tuned Ilong
wave transformer is used to
couple the antenna to the input
of the first fube. The secondary
of this transformer is tuned by a
00035 straight line frequency

condenser of approved design,
while the primary remains un-
tuned. Coupling the first and
second r. f. amplifier tubes is a
second transformer of the same
type, tuned- by a similar con-
denser. These two tuned trans-
formers will give more than
enough selectivity for long wave
conception, so the output of the
second r. f. amplifier is fed to the
detector tube by means of a com-
paratively broad-band; iron-core
transformer, of a type intended
for most efficient operation at
from 45 to 60 kilocycles, though
capable of amplifying quite effec-
tively other waves as well.

The detector tube, rectifying
by virtue of a grid condenser and
leak is coupled to the first audio
amplifying tube through a spe-

Figure 1.

This is the front panel view of the receiver described by Mr. Preston
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cial type of transformer designed
to transmit with minimum atten-
uation all frequencies between 30
and 7,000 cycles—those required
for distortionless speech and
music reproduction. This tube
is in turn coupled through a simi-
lar transformer to the second
audio amplifying tube. Jacks
are provided so that either one or
both stages of audio amplification
‘may be used at will.

Single Rheostat
SINGLE rheostat is pro-
vided for all five tubes,

which may be either dry cell
or storage battery types, the
UV201A’s are recommended for
best results. A 500,000 ohm re-
sistance is connected in the plate
circuit of the two r. f. amplifiers,
to stabilize them and control os-
cillation. This resistance is also
quite effective as a volume regu-
lator.

The entire assembly is mounted
upon a 614x17x14"” sup-panel and
a Tx18x14” front panel, of bake-
lite. No dimensions are given, as
the instrument locations can be
very easily determined from the
photos, and each individual con-
structor will wish to exercise his
own ideas in the assembly of the
receiver.

The parts necessary to con-
struct the receiver are listed be-
low. While the parts recom-

mended need not of necessity be
employed—others of the same
mechanical and electrical char-
acteristics being satisfactory—it
is suggested that in the case of
the long wave transformers sub-
stitution be not indulged in since

2—.00035 SLF condensers

2—Vernier dials

2—Tuned long wave trans-
formers

1—Iron-core long wave trans-
former

5—UX tube sockets

2—Audio transformers

1—3 ohm rheostat

1—500,000 ohm resistance

1—1-spring jack

1—2-spring jack

1—Battery switch

1—Grid condenser with clips

—.00025

1—.002 condenser

1—.05 condenser

1—Pair mounting brackets

1—7x18x18  bakelite front
panel

1—6%x17x%% bakelite sub-
panel

Miscellaneous wire, screws,
nuts, solder, etc.

those  specified are particularly
suitable for operation over the
frequency range involved in the
trans-oceanic telephone tests.

In assembling the receiver, the
parts should first be located upon

The Magaszine of the Hour

the panels, the necessary holes
laid out with scriber and center
punch and then drilled to the
proper size. The panels may be
grained by rubbing in one direc-
tion with fine sandpaper and oil
and, if desired, engraved, to add
to their appearance.

In mounting, all parts should
be placed upon the panel that are
seen upon it in the photos. Simi-
larly, all parts illustrated upon
the baseboard should be mounted
upon the smaller bakelite panel
with the .05 condenser fastened
beneath base. The two panels
may then be joined together by
means of the mounting brackets
and the wiring put in place.

Wiring may be done using
either bus-bar and spaghetti or
flexible insulated wire. In any
case it will be neecssary to drill
holes through the sub-panel to
bring the necessary leads through
from the jacks, switch, ete. It is
suggested that the wiring be con-
tinued in the form of five leads to
extend a distance of four or five
feet beyond the set. These leads
may be braided together and
used directly for battery connec-
tions, no binding posts being pro-
vided. Similarly, the antenna
and ground connections are made
directly to the primary of the
first 211 transformer, no un-

(Please turn to page 59)

Figure 2,

”

Rear panel view of the completed receiver showing all parts placed and wired
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Eliminating the Radio A's, B'sand C's

By ARMSTRONG PERRY

¢« A CCEPT no substitutes”
A was a familiar slogan in

the not very distant past.
It appeared on almost every
patent medicine label and on a
lot of other things. Millions of
dollars were spent by advertis-
ers in an effort to drive dealers
who dared to say that they have
something “just as good” out of
refined society. The manufac-
turer who offered a substitute for
anything in common use had to
overcome a lot of conservation
fostered by the fellows who kept
on making and selling the same
old thing.

But the old order changeth.
Today the world is looking for
substitutes. The women have
substituted drug store goods for
complexions. The labor unions
have substituted strikes for the
work by which workers used to
earn a raise. Anything that
will take the place of anything
else is purchased more eagerly
than the thing itself. What
radio users want right now is
a substitute for radio batteries.

Did Good Job

HE batteries have done a

good job, on the whole, dur-
ing the hectic days since the
birth of broadcasting, but their
days seem to be numbered.
First, the storage battery, or
wet battery, became persona non
grata and the public wanted a
substitute for it. No one loves
a fat man, it is said, and a
heavy battery is under a simi-
lar disadvantage. Also, it is a
great eater. Its mouth waters
at the sight of an expensive
curtain or an Oriental rug and
it will eat holes in them if it
has a chance. One storage bat-
tery ate the front out of a pair
of Sunday pants against which
it rested while being carried
from the car to the house. Such
batteries are voraciously can-
nibalistic and will bite the hands
that feed them. They are al-
ways running charge accounts
and then gefting discharged.
Their one good point is that they

work along steadily and faith-
fully, while they work, and any
stenographer will tell you that
you have to do a lot more than
that to hold a job these days.
The dry cell went in as a
substitute for the storage bat-
tery. Even the old soaks who
would rare up and get purple in
the face at the mere mention
of the word “dry” in other con-
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EGARDLESS of what

units are used in radio i
there is always a knack of de- :
scribing them for the benefit of
the lay mind. Even the sea-
: soned experimenter gets quite
i a “kick” out of a simple, yet :
accurate description of any-
i thing pertaining to radio—
i especially if it is written by
Armstrong Perry, whom we
i believe has pounded more good
i sense into the head of fans by
the simple expedient of mak-
ing what he says interesting
i and ofttimes humorous.
i Take the case of the elimi-
! nation of batteries of all kinds,
i{ A, B and C’s—here we have
{ Mr. Perry at his best in telling
{ a story interestingly. Watch
i future issues of RADIO AGE
i for other features by this noted
: radio writer.

—The Editor.

nections began buying dry cells
instead of wet, although the
dry cell tube never did deliver
quite so much volume of sound
in the loud speaker as its older
and more portly relatives, the 6-
volt tubes.

Why Not Electricity ?

HIS went on for a time, then

the public began to inquire
why, since it had electricity in
the house, it could not use it in
the radio set as well as in the
electric lights and washing ma-
chine. ’Lectricity was ’lectricity,
wasn’t it! What for was it neces-
sary to have electric light wires
and two varieties of batteries in
the house to produce the same
thing! While often kicking about

the electric light company, folks
seemed anxious to place them-
selves still more completely in its
power. They had to depend on
the company if they wanted to
see anything and now they are
trying to get into a position
where they will have to depend on
it if they want to hear anything,
as though the telephone was not
bad enough.

The accommodating manufac-
turers started at once to meet the
demand. Now, it is possible to
buy many different substitutes
for batteries. The only question
is whether and how soon the pur-
chaser will wish he had the bat-
teries back again.

The substitute, in order to take
the place of A, B and C batteries,
must do several things: reduce
the line voltage to the voltages
required for the tubes; increase
the voltage if more than the line
voltage is needed on an amplifier
plate circuit; change the alter-
nating current to direct current;
and eliminate the hum which al-
ternating current tends to pro-
duce in the phone or loud speaker.
The greatest difficulty seems to
be the hushing of the hum.

Sensitive Devices

HONES and loud speakers

are very sensitive devices,
ten times as sensitive as the
microphone that picks up the
voice or music that is transmitted
from a broadcasting station. The
mike does not need to be so sen-
sitive, because there is almost un-
limited power available to ampli-
fy the energy that it picks up.
The receiving phone must be
highly sensitive because the
radio receiver may pick up as
little as three-trillionths of the
energy radiated from a broad-
casting antenna. Even though
this received energy may be am-
plified to a million times its value,
by the addition of power from
the home radio batteries or sub-
stitutes, there is still need of a
sensitive device to change the en-
ergy back into sound waves and
make them strong enough to
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satisfy the listener. Since these
devices at the receiving end are
so sensitive, they will produce
sound, and even distracting noise,
from energy that never was in-
tended to enter the radio circuits.

The electric light and power
lines that serve our homes usually
carry alternating current. Com-
monly it is 60-cycle current, so
called because it reverses its di-
rection 120 times each second,
making sixty cycles from its di-
rection at any given instant to
the opposite direction and back
again. According to the laws of
electricity, which are among the
few that have not as yet gone up
to the Supreme Court for a de-
cision as to their constitution-
ality, there is a tendency to set
up a current in neighboring wires
or other conductors of electricity
whenever the current in one wire
stops or changes its direction.
This 60-cycle alternating current,
by this action, produces the 60-
cycle hum in any phone or loud
speaker connected with a circuit
on which it can impress this char-
acteristic. It is as hard to elimi-
nate as the noise the family
makes when only one of its mem-
bers is listening in, but the bat-
tery eliminator should eliminate
it completely, for even if there is
so little of it left that it cannot be
heard as a separate sound, it
mars the effect of the broadcast
music.

Change the Current

LTERNATING current at the
correct voltage can be used
to light the filaments of tubes,
and the filaments will throw off
electrons when so lighted, but the
results in the phones are less sat-
isfactory than those obtained
from direct current such as the
“A” battery delivers. A. C. in
the plate circuit is as bad, or
worse. That is why the battery
substitute must change the alter-
nating current received from the
electric light line to direct cur-
rent for use in the tubes.

Some radio amateurs who oper-
ate transmitting sets accomplish
this by using a motor-generator
in which an alternating-current
motor uses the current “as is”
from the light line. This motor
turns a shaft on the other end of
which is a direct-current gener-

ator that produces current of the
kind desired. But the rank and
file of radio users would not pur-
chase so expensive an outfit, and
in the hands of operators who
were not expert in the use of
electrical machinery it might not
give satisfactory results. The
electron tubes are very sensitive
to even the small changes of cur-
rent that occur when a motor-
generator changes its_ speed
slightly, due to variations in the
voltage on the line, or to other
causes.

The battery substitutes offered
today change the voltage by using
transformers, change the alter-
nating current to direct current
by the use of rectifiers, and try to
eliminate the 60-cycle hum by
means of filters.

How It Is Done

TRANSFORMER consists

of a primary coil, through
which the current from the line
passes, and one or more second-
ary coils in which a secondary
current is produced by the induc-
tion of the primary current. The
voltage of the primary, current
and the number of turns of wire

in the different coils determines"

the voltage of the secondary cur-
rent or currents. The more turns
there are in the secondary coil,
the higher the voltage of the cur-
rent induced in it. The vario-
coupler, a device familiar to most
radio users, is one type of trans-
former and it works on the same
principle as the transformer used
in the battery substitute. If the
substitute is to take the place of
the “A” battery, it must reduce
the light line voltage, usually
around 110, to six volts or what-
ever the tube filaments require.
If it is to replace the “B” battery,
it must reduce the 110 volts to
2214 for the detector plate, to 45
for the plate of the first amplifier
tube, and so on up to the plate
voltage of the power tubes now
coming into use in the last stage
of audio-frequency amplification,
which may require an increase
rather than a decrease of the
light line voltage. To replace the
““C” battery, it must deliver still
another voltage. For each dif-
ferent voltage delivered, there
must be a separate secondary coil
in the transformer, or an outlet
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from the rectifier through re-
sistance of the proper value.
Variable resistances are used in
several types of substitutes.

Types of Rectifiers

RECTIFIER is, in effect, a

valve which permits current
to flow in one direction but not in
the other. The electron tubes
used in receiving sets are recti-
fiers. If the filament be lighted
by alternating current, the cur-
rent delivered to the phones or
loud speaker by -the plate circuit
will be direet current, just the
same as though the filament were
lighted by direct current. A
crystal detector is a rectifier also,
and changes the alternating cur-

rent that comes in through the.

antenna into direct current for
use in the phones.

Rectifiers are used successfully
for charging storage batteries
from A. C. lines. Some of the de-
vices called battery substitutes
contain batteries which are
charged through rectifiers either
while they are supplying the
radio receiver, or during the time
when the receiver is not in use,
or both. If the A. C. is shut off
while the receiving set is in oper-
ation, of course the results will
be the same as though a battery
without a rectifier were used, un-
less the close proximity of the A.
C. outlet and wires produce some
effect.

Method of Rectification

JEVERAL types of rectifiers

are used in battery substi-
tutes. Some contain electrolytic
cells, with two electrodes and a
solution, through which current
passes as it does through a bat-
tery but without the same chem-
ical action that takes place in
batteries. The solution in some
is the same sulphuric acid mix-
ture used in storage batteries,
while others contain a solution
said to be harmless. Others use
electron tubes having filaments
and plates but no grids. Ama-
teurs have made rectifier tubes
of ordinary types of receiving
tubes, by connecting the plate and
grid, but types of tubes designed
specially for rectification are
likely to be more efficient. Some
of the special rectifier tubes con-

(Please turn to page 51)
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Radio Communication On

Short Waves

Head of Naval Radio Laboratory
Traces Interesting History
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By Lieut. Commander A. H. Taylor

ADIO as an art had its
R genesis in the experiments

of Hertz in Gemany in
1885. Hertz used waves of very
short length, namely, in the
neighborhood of the band from
114 to 8 meters. The first radio
signals, which could scarcely
be called messages, were sent
across a room in a physical lab-
oratory. The region in which
waves were studied rapidly ex-
tended from a few meters to
several thousand meters in wave-
length.

The experiments of early in-
vestigators have been forgotten
by many, but within the Ilast
three years some very remark-
able results have been obtained
as the outcome of studies of
communications on short waves,
which although not quite as
short as those used by Hertz are
nevertheless of the same gen-
eral order of magnitude. I refer
in particular to wavelengths in
the band between 10 meters and
100 meters.

Gives Vacuum Tube Credit

HE early experimenters had

neither adequate devices for
detecting short waves nor means
of producing short waves con-
veniently with any considerable
amount of energy. Indeed, un-
til the invention of the vacuum
tube transmitter it would have
been utterly impossible by any
means known to the art to pro-
duce short wave radiation of
strength sufficient for experi-
ments at any distance. In the
meantime the art had naturally
extended itself into the range
of longer waves where greater
energy could be produced and
there were many things to be
done in this line of development.

The United States Navy had

been using as far back as 1917
or 1918, waves as short as 150
meters and sometimes 125 meters,
but only for communication at
short distances within the fleet.
Aside from this limited use of
fairly short waves by the navy,
comparatively uo use was made
in this country of waves shorter
than 200 meters. All waves
shorter than 200 meters were
considered worthless for reliable
long distance work.

Not Taken Seriously

N THE early days of amateur
radio communication, the am-

ateurs operated on a great
variety of wavelengths, but they
were restricted when govern-
ment regulations finally stepped
in, in the interest of avoiding
interference. Operating in the
200 meter band, the amateur
stations of 5 to 10 years ago
established many remarkable
long distance transmission rec-
ords, but it was found upon
analysis of these records that
very few transmissions were
recorded for distances over 150
miles by daylight and that the
nocturnal transmissions were ex-
tremely erratic and unreliable.
Indeed they were so uncertain
that the military and commercial
interests of this country were
well satisfied that they were not
in this wave band.

For a number of years no
one thought seriously of attempt-
ing long range experiments on
still shorter waves because as
one studies the behavior of trans-
missions from 15,000 meters down
to 200 meters, it is easy to see
that the daylight ranges rapidly
decrease and that the night
ranges become more and more
erratic and unreliable. However,
the amateurs of this country

made a strenuous and concerted
effort to get signals from this
country into Europe with low
power transmitters operating on
the 200 meter band, but the ex-
periments were attended only
with a very limited amount of
success.

Praises American Amateurs

OMEWHAT later, experi-

ments were undertaken in
the neighborhood of 105—110
meters which showed entirely
different results. The experi-
ments by American amateurs
are of particular interest be-
cause they were carried out,
in most cases, with less power in
the transmitting antenna than
would be required to operate an
ordinary electric flat iron and
yet several of them were able to
put signals into Europe consis-
tently for a good many hours at
a time for many nights in suc-
cession.

The behavior of those waves
in the neighborhood of 100
meters was a distinct reversal
of form and exactly the opposite
of what would have been ex-
pected by every one familiar
with the developments in the
longer wavelengths. Instead of
signals being of less intensity
than those sent out on 200 meters
with the same power, they were
of much greater intensity and
instead of being more unreliable,
they were a great deal more de-
pendable,

Opened World’s Eyes

HE success of the American

amateur in bridging the At-
lantic even if only during the
night hours with a ridiculously
small amount of power, opened
the eyes of the whole world to
new possibilities in short wave
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communication. From that time
on, the development has been ex-
tremely rapid, and in this new
development the technical staff of
the Naval Research Laboratory,
located in the southern end of
the District of Columbia, has
played no inconsiderable part.
For more than a year one of
the transmitters, built at this
laboratory and placed at the
disposal of the Navy Depart-
ment during the night hours,
has carried almost the entire
night load of our high-powered
station at Annapolis which has
resulted not only in the saving
of a considerable sum of money
for the Navy, but has relieved
broadcast listeners in Baltimore,
Washington and Annapolis of
the extremely disagreeable radio
interference which emanated
from the high-powered, long
wave- station at Annapolis.

Will Reduce Interference

NE OF the greatest advan-

tages of the use of short
waves is in the enormous reduc-
tion of interference which is to
be expected as the new short
wave stations are developed and
gradually take over work during
broadcast hours at least.

The Naval Research Labora-
tory has just completed an in-
vestigation of the conditions of
broadcast reception within half
a mile of our powerful trans-
mitter and it has been found
that a moderately selective re-
ceiver of the type not making
use of any oscillating tubes,
shows no serious amount of in-
terference even if as close as
half a mile.

The interferences which will
occasionally be observed, al-
though they are very rare in-
deed, from short frequency trans-
mitters, generally are not the
result of the high frequency
transmitters themselves, but are
due either to a very non-selec-
tive receiver or to a combina-
tion of a number of other trans-
missions from different sources
with the short wave transmission.
This sort of combination is not
peculiar to high frequencies but
can occur in any powerful trans-
mission.

Investigations have proceeded

far enough to state definitely that
the interference from the trans-
mitters used at the Naval Re-
search Laboratory on high fre-
quencies in communicating with
the commander-in-chief of the U.
S. fleet during the Australian
cruise, and which had no difficulty
in putting signals directly into
New Zealand, 9,000 and 10,000
miles respectively, is not nearly
so great an interference by a
factor of many times, as the in-
terference which would have been
experienced from a long wave
transmitter which at best would
not have been capable of han-
dling similar traffic much further
than the Pacific Coast.

A very great change in the
nature of the observed effects
occurs as the waves are shortened
still further and it would appear
from theoretical considerations
which have been published in
“QST” that waves much shorter
than 14 meters will not be of
much use for really long distance
work. Even in the band between
20 and 40 meters, a new phenom-
ena occurs which we call the skip
distance effect.

It is now definitely known that
the wave directly radiated from
the antenna and spread out over
the ground in the usual manner
is very quickly absorbed and is
of no use in long distance work.
On the other hand, the portion of
the rays which radiate up slant-
wise towards the sky from the an-
tenna are refracted from an ion-
ized region whose height varies
from 50 to 700 miles according
to the time of the year and time
of the day, and these rays coming
down to earth again after a con-
siderable distance, are the ones
which are valuable in communi-
cation.

Connecticut via London

NDER certain conditions,
when operating in the band
from 20 to 40 meters, stations at
relatively near-by points, that is,
a few hundred miles away, will
be skipped over or missed en-
tirely, whereas very intense sig-
nals will be received much fur-
ther on. This effect naturally
was very puzzling before it was
understood.
I can recall an occasion when
I was in communication on the
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20-meter band with a British
station between 12 and 1 in the
afternoon; at the same time, two
American amateurs, one in St.
Paul, Minn., and one in Con-
necticut, were listening in on the
test. The only way I could com-
municate with the man in Con-
necticut was to relay a message
either through St. Paul or through
London. He was unable to hear
my signals, and I was unable to
hear his. On the other hand, I
was perfectly well able to work
London. The St. Paul man on the
other hand being outside the skip
distance which at that time of
the year was about 600 miles for
that wave, was able to communi-
cate with everybody. i

Now during the night hours
the skip .distance is very great
indeed. I have communicated di-
rectly with Sydney, Australia, in
the 20-meter wave band without
having my signals heard any-
where in the United States out-
side of 8 or 10 miles which would
be penetrated by my rapidly ab-
sorbed ground wave.

Using the Sky Wave.

T IS a common experience at

this time of the year when
operating in the 40-meter band,
to notice that as the ionized layer
of the earth’s atmosphere rises
to high altitudes after sunset the
skip distance is increased so that
the New England stations become
gradually weaker as the night
hours wear on and disappear at
Washington, but at the same time,
European stations working in
this band and our Mid-West and
West Coast stations, to say noth-
ing of New Zealand and Austra-
lia, come in very well indeed. It is
due to the use of the “sky wave”
(as it has been termed by Mr.
Alexanderson) which  passes
through a medium not capable
of absorbing it, that such im-
mense distances can be covered
with such a small amount of
power. Communication between
the United States and Australia
has been maintained on a number
of occasions by American ama-
teurs using only a few watts; in
other words, much less power
than is required to light a 25-
watt electric lamp. I do not say
that communication was fully

(Please turn to page 55)
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WGY'S Super Power Set is Held
Constant By Crystal Quartz

General Electric Engineers Mak-
ing Tests on Signal Audibilities

PIECE of quartz crystal
Aless than an inch square,

ground to a thickness of
a shade less than an eighth of
an inch is controlling the fre-
quency of the 50 kilowatt output
of WGY’s giant developmental
transmitter. This is one of the
first superpower transmitter to
utilize crystal control and those
who listened to broadcasting of
WGY during the International
week tests, found the wave hold-
ing its frequency undeviatingly.
In fact, the best available meas-
uring instruments fail to record
even a fractional departure from
the 790 ke. frequency assigned to
the station by the Department of
Commerce.

Crystal quartz has been uti-
lized for frequency control on the
regular 5 kilowatt transmitter of
WGY for several months. Spe-
cial conditions had to be met in
adapting this form of control to
fix the frequency of 50 killowatts
output.

Beside the General Electric
Company’s developmental trans-
mitter wtih its bank of eight 20
kilowatt, water-cooled tubes, are
two small copper covered cabi-
nets with dials, switches and
meters built in the faces. One of
these boxes contains the crystal
and a single exciting tube. In
the second box is a single ampli-
fying tube. Successive stages of
amplification up to 1 kilowatt, are
placed in separate panels.

HE small slab of crystal

quartz is enclosed in a metal
chamber which is connected to
work directly on a 5 watt tube.
The crystal and tube in combina-
tion act as a high frequency gen-
erator whose output is deter-
mined by the contraction and ex-
pansion of the crystal. This par-
ticular crystal is ground to pro-
vide a frequency or pulsation pe-

riod of 790 kilocycles. The inter-
action of crystal and tube may be
described as the setting up of a
mechanical force which is con-
verted into an electrical force of
a definite fixed frequency depend-
ent upon the dimensions of the
piece of crystal used. The thin-
ner the crystal the higher the fre-
quency.

The five watt tube, directly
connected to the crystal works
into a 50 watt tube, resulting in
the amplification of the original
energy at the fixed frequency.
Still further amplification is ob-
tained by connecting the 50 watt
tube to a 250 watt tube and then
a fourth stage is secured by con-
necting the output of the 250 to
a 1000 watt tube. All tubes
used up to this point are air
cooled tubes. In the next stage a
metal water-cooled tube rated at
20 kilowatts is introduced. This
single metal tube stage is part of
the transmitter and was formerly
used as the master oscillator.
This tube, before the introduc-
tion of the crystal was a self-ex-
cited generator. Now, it is ex-
cited by the preceding stages of
crystal amplification. The 20
kilowatt tube then excites the
bank of eight 20 KW power tubes
of the transmitter.

The average radio listener may
not know how a broadcasting sta-
tion maintains its frequency and
he may not be interested in the
method. However he strongly
advocates a strict adherence to
frequency because stations are
spaced so closely in the broadcast
band that interference is almost
sure to occur if a station wavers
periodically from its frequency.
There is also fairly good evidence
that fading tends to decrease
when the frequency is held con-
stant. Radio engineers of the
General Electric Company have
demonstrated that-crystal control

may be successfully adapted to
any practical power.

ADIO signals are better 600
miles from a broadcast
transmitter than they are at 300
miles, according to engineers of
the radio department of the Gen-
eral Electric Company, under
whose supervision an exhaustive
investigation of radio wave prop-
agation is now being made.

For several weeks past, thou-
sands of radio listeners have been
cooperating with the General
Electric Company by reporting
on reception of signals on broad-
cast bands. These cooperative
tests are still under way and the
conclusions are only such as sug-
gest themselves from the prelim-
inary reports. The engineers do
not claim that the conclusions are
absolute and caution that more
exhaustive investigation may re-
veal some facts not yet apparent.

In observing the variation of
signal strength, it was found that
the strength of the signal drops
off rapidly during the first 300
miles from the station and that,
contrary to what might be ex-
pected, the signal strength ac-
tually increases and is apparently
a little stronger at 600 miles than
at 300 miles. Beyond the 600
miles point, the strength de-
creases again slowly to the limit
of the range of the station. These
distances are not definite values;
they are averages from a large
number of reception reports.

A study of the zones in which
fading occurs shows that it is
worst at about 200 to 500 miles
from the station and this zone,
from 200 to 500 miles, is the
territory in which there is the
greatest percentage of rapid-fad-
1ng reports. Broadcast service is
better at 600 miles than 300 from
_a station because fading is less

(Please turn to page 53)
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O many branches of the Fed-
S eral government use radio
in one way or another that
the Interdepartmental Radio Ad-
visory Committee meets every
two weeks to handle the many
technical and administrative
problems. This committee, es-
tablished by Secretary Hoover in
April, 1922, has a membership of
eighteen men, representing four-
teen departments or bureaus of
the government interested in ra-
dio.

In the opinion of Assistant Sec-
retary Stephen Davis of the De-
partment of Commerce, who is
chairman of the Radio Advisory
Committee, that body serves a
very useful purpose. It forms
the only means of coordinating
the various radio services of the
government and to a certain ex-
tent- aids in their coordination
with commercial stations. Liter-
ally this committee, with its rep-
resentative membership, is a
clearing house for the exchange
of ideas from the various points
of view of the different depart-
ments concerned with radio in
any way.

Many differences, which might
have attained serious proportions,
have been ironed out through
committee action. The represen-
tatives of bureaus in disagree-
ment over a radio problem have
been able to get together in com-
mittee sessions and adjust mat-
ters amicably, without the aid of
outside parties or executive ac-
tion. Since the operations of the
committee, no friction has arisen,
and many inter-departmental
matters have been taken care of.

At its fortnightly meetings
during the past four years, this
committee has handled the alloca-
tion of all governmental radio
channels, determining what fre-
quency bands the several govern-
mental bureaus should use so as
to avoid conflict and interference.

RADIO AGE for June, 1926

RADIO ITEMS

from the

National Capitol

By Carl H. Butman

This work is particularly impor-
tant in connection with the ex-
tensive circuits operated by the
Naval Communication Service
and the War Department Radio
Net, besides certain allocations
made to the Post Office for air
mail radio stations and airplanes,
and to Coast Guard and Shipping
Board Vessels.

LARGE part of the routine
work has to do with the solv-
ing of technical radio problems,
which the experts assigned by the
different services to sub-commit-
tees to handle. Efforts to stand-
ardize radio equipment and acces-
sories used by the government
are being made with a view
toward economy and the inter-
changeability in government sets.
Other matters receiving the at-
tention of the committee include
the transmission of official gov-
ernmental messages over the
radio systems of the Navy and
Army ; non-military activities of
all departments; the use of gov-
ernmental stations for both radio
telegraphic and telephonic broad-
casting, as well as the distribu-
tion of matter to private broad-
casters on government activities.
The achievements of this com-
mittee are seldom made public
for various reasons, chief among
them, because it is usually up to
a particular department or bu-
reau to announce its activities it-
self, whereas the committee is
merely advisory, assisting in the
coordination of the several ac-
tivities. Frequently this com-
mittee receives from Secretary
Hoover a special problem sub-
mitted for study and report, and
to date it is understood that most
of them have been satisfactorily
worked out.
The committee membership on
April 1 included the following
bureau representatives: Dr. H.
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A. Brown, Reclamation Service;
Interior, E. B. Calvert; U. S.
Weather Bureau; A. E. Cook, La-
bor Department; Lt. Com. T. A.
M. Craven, Navy Engineering;
Stephen Davis, Dept. of Com-
merce, Chairman; Dr. J. H. Del-
linger, Bureau of Standards; T.
C. Gale, Post Office Dept.; J. C.
Gilbert, Dept. of Agriculture; T.
A. Gillis, Interstate Commerce
Commission ; Capt. J. P. Jackson,
Chief Coordinator’s Office; Dr.
C. B. Jolliffe, Bureau of Stand-
ards; Capt. Ridley McLean, Naval
Communications; Maj. J. O. Mau-
borgne, Army Signal - Corps.;
H. C. Moore, Shipping Board; W.
D. Terrell, Dept. of Commerce;
Lt. E. M. Webster, U. S. Coast
Guard; W. R. Vallance, State De-
partment; W. A. Wheeler, Bu.

_Ag. Econ.; and W. E. Downey,

Department of Commerce, Secre-
tary.

DESPITE the tendency to-
ward shorter wave broad-
cast transmission in Europe,
and the use here of the band
between 200 and 550 meters,
radio engineers of Australia be-
lieve their present so-called long-
wave transmitters serve more ef-
fectively throughout the common-
wealth, according to Trade Com-
missioner Babbitt at Sydney. It
must be remembered that in Aus-
tralia the broadcast band is
higher than in the United States,
reaching to 1250 meters.

Where the same power is used,
these Australian experts insist
that a 1500 meter station would
have a possible daylight range
equal to three or four times the
range of a 350 meter transmis-
sion, which they admit is prob-
ably more effective in darkness.
They are not even convinced that,
with the increased range of the
shorter wave station in darkness,
its extreme range is much
greater than that of longer wave
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transmitters. In Australia, they
point out, it is important that the
broadcasting stations carry to the
whole state at all hours, day and
night, and they consider our
short-wave achievements more
or less freaky.

Although the radio trade is
urging a standardization of
broadcast channels now reaching
from 296 to 1250 meters, so they
can produce standard receiving
sets covering a smaller band, the
broadcasters do not favor a re-
duction in wave lengths; at least
two stations of 5000 watts, 2FC
at Sydney owned by Farmer &
Co., and 6WF, owned by the
Westeralian Farmers’ Ltd., at
Perth, declare they see no reason
to seriously consider the lowering
of their wave lengths, which are
1100 and 1250 meters respec-
tively.

Following a long investigation
as to the value of the ordinary
broadcast wave band such as is
used in the United States, and
the longer waves used in Aus-
tralia by two stations, the engi-
neers do not believe a change to
shorter waves would be of ad-
vantage to the listeners.

The long wave stations at
Perth and Sydney, they claim,
practically cover the whole of
Australia in daylight; which is
of particular importance com-
mercially, in that it insures con-
tinuous service for the listeners,
which fading on the shorter wave
channels would not guarantee ex-
cept for short distances.

ADIO exports in February
aggregated $543,972, and
included 3,673 radio receivers,
and 67,220 tubes. The value
of the receiving sets exported
was $172,910. Tubes amount-
ed to $96,791; parts, $105,281;
accessories $166,719 and trans-
mitting sets and parts $2,271.
Total electrical equipment
shipped in February was valued
at $6,862,910, and storage batter-
ies amounted to $301,340.

HE total number of appli-

cations for broadcasting sta-
tions continues to grow. Prac-
tically every one with a few
thousands of dollars and some
time to spare, together with a de-
sire for publicity seems anxious

to establish a broadcasting sta-
tion and get on the air.

Some of the 526 applicants list-
ed at the department appear to
have good and legitimate reasons
for opening a broadcasting sta-
tion but many have no backing
and little excuse.

Applications received cite many
curious reasons back of the popu-
lar desire to mix in this great
game of telling the world some-
thing. For example; some cor-
respondents have daughters or
sons who can recite or sing, oth-
ers claim there is no station in
their town or even county, while
one believes he should get a per-
mit to broadcast, since he owns a
fine phonograph and many very
good records. Another applicant
says his name is the same as that
of a cabinet member, which he
believes would attract consider-
able attention once he got on the
air.

There are other reasons ad-
vanced, but the Department re-
fuses to be quoted as to them, and
withholds the names of those con-
sidered as out of the ordinary ap-
plicants.

HILE the Congress of the

United States is consider-
ing new radio legislation, the
question of reorganizing the
British broadcasting monopoly
is before Parliament.

A special broadcasting com-
mittee has just recommended
that a new commission succeed
the present British Broadcasting
Company.

Agreeing that broadcasting in
Great Britain should remain a
monoply to avoid the confusion
resulting from free and uncon-
trolled transmission and recep-
tion in the United States, the
committee urges state control.

The creation of a British
Broadcasting Commission of be-
tween five and seven paid mem-
bers of judgment and independ-
ence, to serve in the capacity of
directors of a public service is
urged. The members would be
appointed by the Crown for a
period of five years; such a
commission would become effec-
tive on Jan. 1, 1927, and control
all broadcasting with the assist-
ance of the Postmaster General
in the matters of licensing re-
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ceivers and the collecting of
fees. Blind persons would be
permitted to listen in free.

“Broadcasting is not only an
institution, but has become a
necessity throughout the civil-
ized world,” the report states,
adding that it will become a
“handmaiden rather than the
usurping rival of literature and
the arts.”

The British broadcast system,
which opened its first station
at London in November, 1922,
now includes ten main and eleven
relay stations and contemplates
more high-powered stations, simi-
lar to that opened last July at
Daventry. On January 31, there
were 1,840,268 receiving licenses
in effect, but the total number of
listeners is estimated at two or
three times that figure.

Commenting on the new
scheme, one British publication
urges Parliament to ascertain
whether or not the listeners are
satisfied with the present system
before making any radical
changes.

In its report, the committee
states in part as follows:

The new commission would
assume control on January 1,
1927, when the license of the
British Broadcasting Company
expires. The motive for this
recommendation lies in the
belief that a corporation for
such public service should be
publicly, rather than privately
owned.

WO proposals for the organi-

zation of the commission
were made: The first, its crea-
tion by act of Parliament, which
would specify its organization
and the manner of its operation;
the alternative, to create a cor-
poration under the Companies
Acts, with shareholders to be
appointed by the Postmaster
General.

All property and operations
of the existing company would
be transferred to the commis-
sion, arrangements being made
to prevent any interruption of
broadcasting service, by taking
over the present operating
staff. The commission would re-
ceive a ten-year license, similar
to that now held by the B. B. C.



Research Work is Planned
for Summer

RRANGEMENTS have just
been completed whereby
Prof. C. M. Jansky, Jr., of the
electrical engineering depart-
ment of the University of Minne-
sota, and consulting engineer for
WCCO, will devote his entire
time for the three months of the
University vacation to the work
of the station. Prof. Jansky is
recognized as one of the foremost
authorities on radio communica-
tion in the United States, and for
the past five years he has been in
constant and close touch with the
progress of radio engineering as
applied to broadcasting.

In spite of its enormous devel-
opment, broadcasting is still in a
stage comparable to that of the
automobile business in the days
when people talked about “horse-
less carriages,” and argued that
the gas-driven car was so uncer-
tain that steam was the only de-
pendable motive power. Innu-
merable technical problems have
yet to be solved before broadcast-
ing can reach its true level of
efficiency. Among these are such
questions as fading, dead spots,
power surges, uneven transmis-
sion on land lines, microphone
circuits, wave length measuring
and power loss in transmission.

No radio station has as yet sat-
isfactorily solved these problems,
and it is partly in order to im-
prove its own transmission, and
partly to contribute more gener-
ously to the sum total of our
knowledge of broadcasting condi-
tions, that the Gold Medal station
has added Prof. Jansky to its
full-time staff for the period
when he is available from his
University duties.
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THIS is the gentleman whose voice always pre-

ceeds the ticks of the famous clock at PWX,
Havana, Cuba. He i3 Remberto O'Farrill Hernan-
dez who deals out his announcements to the palpi-
tating radio world in both English and Spanish—
a combination especially desirable for a station

like PWX which caters to both of the Americas.

You only need one guess, after looking at the
middle portion of his name, to know that while
Britannia may rule the wave, the Irish control a
goodly portion of the air. Felicidades, R. O. H.
and may your vocal cords never wane.

Chain Broadcasting For
the West Coast
OR the first time in the
northwest several broad-
casting stations—KJR, Seattle
and KHQ, Spokane, were tied
in simultaneous line for an ex-
periment to send out the weekly
program of Keep Joy Radiating
Order from their Belfry at KJR.
A direct wire from KJR to
Spokane enabled small crystal
set owners in the two cities to
hear. Firms sponsoring pro-
grams were delighted with the
increased publicity resulting as
noted by the hundreds of tele-
grams and telephone calls re-
ceived. Other northwest sta-
tions plan to join hands.

Seattle Station Heard In
Gold Mine
TATION KTCIL, Seattle, was
plainly heard-on the 2,160-
foot level of a deep gold mine at
Goldfield, Nev., during a series
of tests made in that town.
Proofs received at the Seattle
broadcasting station declare the
program came in strongly on a
small set used by Rev. C. P.
Lewis, pastor of the Goldfield
Community Church, who went
down the long shaft with a par-
ty of radio investigators. There,
half a mile underground end
1600 miles distant, the Seattle
broadcasting was heard. This
reception is believed to set a
new record for that station.
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Eveready Hour Is
Program Pioneer

HE “Eveready Hour” is the
oldest regular feature broad-
casting today.

A recent survey of the whole
field of radio entertainment fea-
tures revealed the fact that the
““Eveready Hour” is the “veter-
an” of them all, in point of reg-
ular and continuous service.

This weekly broadcast program
first went on the air on December
4, 1923. From that time on,
without exception, each week has
had its “Eveready Hour,” through
Station WEAF and, since early

in 1924, a gradually extending

network of stations scattered
throughout the East and Middle
West. There are contemporary
broadcast features which began
just about the same time as the
“Eveready Hour,” but none of
these others has had an unbroken
run.

The “Eveready Hour,” in its
earliest days, however, was not
the same type of broadcast pro-
gram that it is today. It began,
like most other features, as a pro-
gram of more or less miscellan-
eous numbers. Slightly less than

"a year after its debut it launched

its present type of program which
has come to be known as the “con-
tinuity” radio program—a sort
of radio scenario which tells a
story with a combination of
music and the spoken word. The
first of these ‘‘continuity” pro-
grams was broadcast on the eve-
ning of November 10, 1924, on
the eve of Armistice Day and the
story was that of America’s part
in the World War.
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_/%Z-American Station

Shows Steady Growth

WENR Goes [nto
New Quarters

at

Kimball Hall

By

GWEN WAGNER

not what you would call a

radio hound. Although it is
in line with my duties to keep in
touch with the studios I do not,
night after night, make the
rounds of them and sit wide-
eyed and palpitating while some-
body gets up to sing or sits down
to play. There are many things
I like fully as well as radio pro-
grams. Wrestling matches for
example, or good, rousing melo-
dramas.

All this probably has no earth-
ly bearing on radio station
WENR, Chicago, except that as
I sit down to write about this sta-
tion I feel, stealing over me, an
urgent desire to become eloquent-
ly enthusiastic about it and I fear
this eloquence may, unless it is
explained, be taken for the fever-
ish outpourings of an overbur-

dened soul, hopelessly addicted
to radio.

STRICTLY speaking, I am
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E. N. Rauland, president of the All-American Radio Corporation station WENR,
Chicago, adjusting the controls of the transmitter

So I repeat again. I am not a
radio hound. However, I am in
a fair way to become one. I am
in a fair way to become one of
those shameless enthusiasts who
rises up in the midst of any gath-
ering and declares emphatically
that such and such a station is
the best on the air and who’s go-
ing to dare say it isn’t?

I wouldn’t attempt to say that
radio station WENR is the best
on the air. How can there be any
such classification anyway? How-

ever, I am prepared to say that
radio station WENR is one of the
most consistently entertaining
stations on the air and that it is
one of the fastest growing and
hardiest children in the whole
kindergarten of studios.

Makes Its Goal

ENR is a shining example
of what can be accomplished
with a radio station if you set
a goal to shoot at and then keep
on shooting. The trouble with a
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The All-American Pioneers, a quartette of jazz musicians featured over the All-
American Radio Corporation station WENR, Chicago

good many radio stations as I see
it, is that they start out with no
definite idea of what they are go-
ing to do. WENR started out
with the idea that it was going
to entertain people and that's
what it has done and is still do-
ing,

The station was a year old
April 7 this year. It was founded
by E. N. Rauland, president of
the All-American Radio Corpora-
tion, Chicago, and sang its first
song in the studio which was fit-
ted up in the corporation’s office
building at 4201 Belmont avenue.

Mr. Rauland said he estab-
lished WENR because, being in
the radio manufacturing busi-
ness, he felt it was his duty to
contribute something toward the
entertainment of the radio listen-
ing world.

“That may sound odd,” says
Mr. Rauland, “but it’s the truth
just the same. I honestly thought
it was my duty to put up a sta-
tion.”

When Mr. Rauland founded his
station it was with one idea in

mind. That was—entertainment.

“When a man has worked all
day and goes home tired and worn
out and takes his shoes off and
turns the radio on, I think he
wants to be amused,” says Mr.
Rauland. “I don’t think he wants
to be preached to or talked at or

given something that’s going to
tax his brain in finding out what
it’s all about. As a matter of
fact, I think the American pub-
lic in general wants to be amused.

Classic Dinner Music

14 URING the 6 to 8 period

in the evening we broad-
cast our classical program. Class-
ical music fits in with dinner
somehow. After that, though, on
our 8 to 10 and our ‘Midnight
Frolics’ programs, we give ’em
popular music, popular songs and
popular ballads. I've found out
from experience that that’s what
they want.”

To make sure that the major-
ity of the people wanted popular
music Mr. Rauland, with the as-
sistance of Frank Westphal, sta-
tion director and announcer, ar-
ranged a series of experimental
bills. They tried interpolating
some classical music along with
the popular. Try and do it! Ac-
cording to Mr. Westphal, the
howl of protest that went up
from listeners could be heard in
China without a loud speaker.

So WENR went back to the
popular programs.

The first thing that attracted
me to WENR was its orchestra
called the All-American Pioneers.
As I believe I said in a previous
article in this magazine, the All-
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American Pioneers’ Orchestra is
a litle four-piece affair that, from
the listening end of a radio set,
sounds like a whole symphony.
In fact, a group of eight radio ex-
perts once listened in on WENR'’s
orchestra and debated on the
number of pieces it contained.
They judged all the way from
eight to fifteen and only stopped
there because they figured a
studio couldn’t accommodate a
large orchestra.

Right Instrumentation

NCIDENTALLY, Mr. West-
phal tells me this apparent

trick of making a four-piece or-
chestra sound like a whole sym-
phony is merely the result of de-
termining the right combination
of instruments and the right
method of broadcasting which,
he says, he learned from record-
ing for phonographs. Mr. West-
phal, I might add, is leader of the
All-American Pioneers.

For almost a year WENR
stayed in its first studio out in
the All-American Radio Corpora-
tion building. It kept putting on
snappy programs with its lively
little orchestra and it kept
broadcasting other radio enter-
tainment that made listening a
pleasure.

WENR never made any great
plays to the grand stand. It
never hauled celebrities out to
the studio to broadcast just be-
cause they were celebrities. If
they could entertain and still be
celebrities, all right. Otherwise,
why put them on the air?

Because WENR never at-
tempted any spectacular splurges,
but just went along on the line
that it was there to amuse, peo-
ple were a little slow in recog-
nizing the station. They’d tune
in to ABC because ABC was
touting some glittering movie
star or a world-renowned tennis
player. After a while radio lis-
teners learned that all movie
stars and tennis players are not
radio entertainers and they be-
gan casting about for amusement.
In due time they’d arrive at
WENR and, once having arrived,
they were bound to stick.

WENR’s mail began to pile up.
Its listening public began to
grow. Almost before the radio
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world knew what it was all about
WENR had moved into a down-
town studio and had become a
personality to reckon with.
WENR, a lusty likeable young-
ster for so many months, sud-
denly sprang into the long pants
class.

Now Has Loop Studio

HE downtown studio, (lo-

cated in Kimball hall in Chi-
cago’s great “loop”) is a very
beautiful affair. Indeed, it is
such a jump from the homey lit-
tle studio of WENR’s first days
that when I first went into it I
was quite dazzled. It has all the
rich rugs and period furniture
and lamps and silk scarfs and
whatnots that any radio studio
would want. It has a waiting
room for its artists, a reception
room for its guests, names on its
doors and a score of studio at-
tendants to keep you from slam-
ming into places that are more or
less sacred precincts.

Moreover, WENR has an air.
It is still whole-hearted and cor-
dial and thoroughly democratic
but it has an air never-the-less.
It is an air of distinction that
comes from having arrived at
some place, not through a sudden
boost, but by a steady, honest
growth. You have a feeling that
WENR has built from the ground
up and that it’s going to keep on
building.

The last time I was in WENR’s
new studio there was a quartet
on the program that I had a
great time listening to. Frank
Westphal said, “Oh, that’s a reg-
ular barber shop quartet.” But
he grinned and I knew he thought
it was a good quartet. So did I.

Then there was a girl with an
Irish name on the program and
although I think sentimental bal-
lads are an abomination in front
of any microphone, this girl sang
them so heart-movingly that the
telephone operator and I who
were listening in out in the re-
ception room, nearly broke down
and sobbed.

There was a blues singer who
had the blues beautifully and
there were a couple of song writ-
ers who could sing as well as
write and then there was music
by the All-American Pioneers’
orchestra which gave me a

mingled feeling of pleasure and
pain because I liked to-listen to it
but had no facilities for dancing.

I stayed until the finish of the
program and thoroughly enjoyed
every minute of it. I relate this
because I want to make it clear
that WENR is doing what it set
out to do—entertain folks and
while of course this particular
brand of entertainment may not
appeal to everybody it must ap-
peal to the majority because
WENR has enough fan mail to
choke a good-sized river.

Buys Its Talent

OU’LL hear some people say
that WENR is an advertising
station; that is, that it sells
“time” to various corporations
and collects money for so doing.
WENR does sell time (not
much), to various corporations
and it does collect money for so
doing. But it doesn’t sell its time
to make money for the company.
The money is used to buy radio
talent. Not highfaluting, ex-
alted entertainment, but enter-
tainment that the average Amer-
ican citizen will enjoy listening
to when he goes home in the eve-
nings and wants to have a nice,
pleasant time with the radio and
the family.
“T want to make WENR a sta-
tion that everyone will enjoy,”
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says Mr. Rauland. “Kind of like
a newspaper that everyone can
read and understand. I don’t
want to cater to a select few. 1
want to please everybody.”

In a little booklet that contains
“facts of interest about WENR,”
it may be noted that “WENR has
been heard in the farthest cor-
ners of the United States and
Canada, in Cuba, Mexico, Central
America, Alaska, Hawaii and
New Zealand.” That gives you
some idea of the station’s power.
Further, “Whatever the charac-
ter of the program, we endeavor
to keep our modulation so perfect
that our listeners may enjoy un-
impaired tone reproduction at all
times.” That’s true too if you've
listened in.

Frank Westphal, station di-
rector, and whom, I might say
in passing, is a mighty good one,
told me not long ago that those
interested in WENR were trying
to make it the WEAF of that sec-
tion of the country of which Chi-
cago is the heart. I don’t believe
WENR is ever going to be that.
I think it’s going to be too big
to be referred to by any other
name but its own. I'm inclined
to believe, that, after all, that’s
what Mr. Rauland, Mr. Westphal,
and the rest of the people back
of WENR, think too.

The New Kimball Hall Studio of All-American Radio Corporation station WENR,
Chicago. Frank Westphal at the piano
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avana!
by the
 Clock !

By
E. D. CAHN

A view of Morro Castle, over whose grim walls the waves of PWX pass on their ethereal journey

O the travelled American
I Cuba means Havana with
its gardens and palm-filled
patios, Spanish Opera, a gay and
cosmopolitan throng busily en-
gaged in colorful pleasures,
where existence seems to be all
laughter and pleasure.

But to the stay-at-home citizen
who does his traveling by means
of his radio set, Cuba, and par-
ticularly Havana, means PWX—
the pleasant Latin tones of R. O.
H.—the click of castanets, the
throbbing rhythm of Spanish
music and the ticking of a clock.

This clock has the best known
tick of any in the western hemi-
sphere, for between numbers,
when the station is otherwise
silentf for a few moments, the
clock is placed on the microphone
and sends its own voice out upon
the invisible waves.

And this is the reason, good
fans, that when you are reaching
out through the ether seeking dis-
tant voices and you hear the
ticking of a clock you may know
that you are in tune with PWX.

Fine Mansions

S you listen employ the brief
interval imagining the old
white buildings of the city, the
delicate iron grille work of the
balconies, the courtyards filled
with the exotics of this tropic
isle. Picture thé fine old man-
sions standing like Castillian
grandees beside the most modern
structures of this busy age, for
here old and new jostle each
other and pep and languor meet
and smile whimsically at each
other.

There are many beautiful
drives of which Miramar Boule-
vard, beside the sea, is the favor-
ite. If is pleasant to watch white
sails go tacking across the har-
bor while the grim old Morro
Castle stands guard over the spot
where the Maine went down.

Fine old churches, full of his-
toric interests; botanical gardens
filled with curious tropical plants;
the Gran Casino—reached via
the Prado, famous as the Fifth
Avenue of Havana—cigar fac-

tories, the sugar mills and planta-
tions; all hold out their various
appeals and when they fail there
is always the Cuban national
game, “Jai-Alai”’ waiting to claim
its devotees.

Bilingual Announcements

HE voice of the announcer,

Sefior Remberto O’Farrill
Hernandez, does nothing to mar
the picture you conjure up. The
musical Spanish tongue sounds
even more musical when he uses
it and the perfect English either
following or preceding it, comes
over the air in distinct and pleas-
ant tones.

The announcements of PWX
are in both English and Spanish
for this Cuban station is heard
in both Americas as well as in
Cuba and its neighboring islands.

Sefior O’Farrill has a natural
qualification for this bilingual
position. The Hernandez part of
his name refers to his Cuban
mother and O’Farrill reveals his
father’s descent and explains,
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Overlooking Parque Colon at Havana
stand the towers of PWX. The lower
portion of the picture shows the type of
vegetation for which Havana is noted

perhaps, the laughter which
seems to lurk in his voice some-
times.

Built in 1922

WX is the radio station of

the Cuban Telephone Co. of
Havana and is affiliated with the
International Telephone and Tele-
graph Corporation of New York.
PWX and WKAQ, Porto Rico,
were installed at the same time
during the summer of 1922 and
are twin stations. WKAQ is lo-
cated on the roof of the Porto
Rican Telephone Company and is
also affiliated with the Interna-
tional Telephone and Telegraph
Company of New York. The
only difference is in wave length

—Havana is on 400 meters, Porto
Rico on 341 meters.

Henry C. Hart, of the Cuban
Telephone Company, is the Chief
Engineer of PWX. A. Howard
Soler is Supervisor. Juan R.
Rios is the operating engineer
and Ricardo D. Diego his as-
sistant.

Urbano del Castillo finds that
his previous newspaper experi-
ence is of benefit to him in his
present position of Artistic Di-
rector of the station.

Band Concerts

HE Cubans are exceedingly

fond of band music and PWX
gives considerable attention to it,
broadcasting the Sunday night
concerts from Malecon bandstand
as well as the Wednesday night
concerts. There is a municipal,
an army and a marine band and
their open-air concerts are a
never-failing popular feature of
Havana life.

The people of Cuba are much
interested in radio and, accord-
ing to Government figures of
1925 there are 50,000 sets in use
there, about 30,000 of which are
home made.

PWX estimates its average
daily audience, in Cuba, at 100,-
000. In the United States it puts
it very modestly at 250,000.

Beginning with two broadcasts
a week and a few special national
holiday concerts it now broad-
casts regularly every night ex-
cept Thursdays. Friday nights a
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Many novel means of identifying radio

stations have been hit upon but none so

popular and so completely unique as the

clock used by Havana to keep its wave

channel alive during the program inter-
ludes

special concert is given by artists
from the leading Cuban families.
This is called Noche de Moda
(Fashion Night) and is revealing
some very fine talent.

This fashion night has begun
the station’s campaign to in-
crease the quality and variety of
its programs and it is intended
to introduce many special fea-
tures and new artists.

Keeps Growing
HAT PWX is growing in pop-
ularity is shown by the fact

that during 1925 an average of
(Please turn to page 47)
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The Cuban Arrpy band is shown above, with its director Capt. Jose Molina Torres, and assistant director Lieut. Luis Casas
Romero. This famous band plays in the stand on the Malecon from where the music is picked up and broadcast by PWX
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CORRECT diction, breathing and
resonance are some of the funda-
mentals of a unique course of instruc-
tion—voice culture by radio—at
KOA, Denver, every Monday night.
John C. Wilcox, famous music master,
heads the class.

BECAUSE her daylight hours are
split three ways by family re-
sponsibilities, business cares and club

activities, the modern woman

is

gladly resorting to radio as a first aid
in solving her culinary problems.
Here is a good picture of Clara Hoover,
expert of the Solitaire food laborator-
ies, at Denver, who conducts the

cooking features for KOA.
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}{ERE is an action picture of the famous Apollo male quartette who are heard frequently from
KYW., Seated at the piano is Lloyd Rowles, baritone; standing left to right are: Omar Covert,

first tenor; W. F. Willard, second tenor and A, H. Carpenter, bass.

KATHRYN BROWNE, of
the Chicago Civic Opera,
who sings on the Federal
Master programs, broadcast
by KYW from the Edison
studio at Chicago.

/

I\IARY CORNELIA MA-
LONE, soprano, is one of
those who nightly entertains

thousands from WSM

at

Nashville, now the stronghold
of “The Solemn}Old Judge.”
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Radio Taste Seems to Vary
With the Hour

George Allen at WOK is Busy
Catering to Long Distance
Public With Dance Music

HAT'S ‘“on the air” to-
‘/‘/ night? Can we get it
clearly, is it worth listen-
ing to, and does the program
run along smoothly without an-
noying disturbances? These
thoughts are uppermost in our
minds when we pull the fila-
ment switch of a modern radio
receiver, and then tune in one
of the really high class stations
which provide the varied pro-
grams. We settle back in our
easy chairs and prepare to en-
joy ourselves. The one thing
which impresses us (if we are
of that nature) is the smooth-
ness, and time-tablelike pre-
cision with which one feature
after another is sent through
“Mike.”

Let’s take a little trip and
see how they do it at WOK,
the Neutrowound Station of
Homewood, Ill., operated by re-
mote control from the Chicago
Beach Hotel, Chicago. George
W. Allen is director and Chief
Announcer of WOK, and un-
der his guidance this station
is rapidly becoming one of the
best liked stations in America.

Operatic Student

BOUT a year ago, George
was all set to leave for
Italy to continue his studies
for the operatic stage, but was
drawn to radio by the unlimited
future that its inevitable prog-
ress dictated, and took over
the destinies of WOK which
was to go on the air July 20,
1925. Station WOK was not
long under way until his clear,
cheery voice had earned for
the station the name of a con-
genial newcomer and for him-
self the appellation of “The An-

nouncer with the Smiling
Voice.”
WOK was soon backing

George with a Class “B” li-
cense, and government permis-
sion to operate on 5000 watts,
so his cheery “W—QOK” was
soon flooding the country from
coast to coast. Legitimacy was
the watechword of this powerful

GEORGE ALLEN

newcomer, and everything that
left its towers, no matter what
the class of music, bore the
stamp “well done.” A large
following soon began voicing
their approval, by wire, by
mail, and by ’'phone.

Being intensely interested in
making WOK a station of real
value to the American public,
the young directorr made an
analysis of programs that might
serve the best interests and his
views may best be summed up
in the following paragraphs.

Varies With Hour
MERICAN taste for music
seems to vary with the
hour of the day, according to
Mr. Allen. During the day,
it might be classified as a pre-
ference for ballads and music

of a semi-classical nature, in-
volving both vocal and instru-
mental offerings. But when
night comes, and Dad is home
ready for dinner, we find that
music of a more classical na-
ture is desired. Everybody is
tired from a day’s work, and
while it is true people like
music with their meals, most
of them also enjoy their food
and you cannot combine jazz
music with mental and diges-
tive processes and get away
with it over a period of time.
Steak and mashed potatoes
taste far better with beauti-
ful soothing stringed music
than they do with hol dance
numbers. A little later in the
evening, after the dishes are
done, and everybody is com-
fortably settled in the living
room, there is a desire to be
amused, to laugh and forget
everything that’s happened dur-
ing the day. So at this time
we find the air is full of di-
versified programs, each with
its following of listeners.

As the evening wears on,
everybody has laughed and lis-
tened to his heart’s content, and
a little action is not amiss. The
rugs are rolled up and sister
Nellie demonstrates a few new
“Charleston” steps, keeping
time with the red hot dance
music that’s coming in. Or
maybe there is a little party on,
and everybody gets up and
dances a little. In other words,
there is a pleasant reaction to
the stimulating programs of
lighter nature and popular mu-
gic now filling the air.

O far, so good. This out-
line could readily serve as
a key to programs that would
please the majority of listeners
within a radius of a few hun-
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dred miles. But a super-power
station, reaching from coast to
coast, finds itself presenting a
program of serious music at the
dinner hour at the center of the
nation, while at the Atlantic
Coast, it is an hour later and
people find a diversified pro-
gram more interesting. At the
same time, away out on the
Pacific Coast, where the sun
is just beginning to sink, the
romance of the twilight hour
is reflected in the desire for
ballads and lighter music.
Hence a program pleasing to
local listeners might prove less
interesting to two-thirds of a
station’s audience in different
sections of the country. To
please all, really becomes a dif-
ficult problem that studio di-
rectors must face. And then
again enters the big factor of
the type of program that enjoys
the best reception at a distance
and would prove to be of in-
terest to the distant tuner who
only stays with a station for a
few moments and then moves
on to the next.

Perhaps this national per-
spective of radiophone broad-
casting has not occurred to the
average listener who listens to
the programs of a local station
and sometimes questions the
judgment of the operators in
presenting a particular quality
of program.

The great number of radio
stations in America, are serv-
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ing at the present time as an
enormous laboratory for the ex-
periment of the most pleasing
programs. - WOXK 1is exciting a
great deal of interest from all
over the country by a plan con-
ceived by George Allen. This
plan is an innovation in radio
broadecasting and tends to draw
aside the curtains of a few
years to let us glimpse the prob-
abilities of the future. Allen
goes on to say, “I firmly be-
lieve that before radiophone
broadcasting is much older, sta-
tions will be specializing in cer-
tain classes of programs to the
exclusion of others and will be
nationally known and tuned for
a certain kind of program. Tt
seems a logical view when an-
alyzing the congested programs
that Chicago, the center of
radio in the world, pours forth,
most of them duplications of
each other, and each with its
following. In tuning from one
station to another, the same
kind of program is encountered
and one despairs of finding the
class of program desired. With
a systematized organization in
which each station has a par-
ticular field, the listener would
be served to a real advantage,
and radio would become the
tremendous educational and re-
creational factor that it is
bound to be in American life,
without the hinderance of clut-
tered and glaring commercial-
ism that takes little cognizance
of the value of programs to

Operating and Control Room—
Station WOK
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the listeners, but considers
chiefly its own income.”

Dance Numbers

ORKING upon this basis,

Director Allen carries on
his experiment by presenting
from WOK a three and one
half hour program of straight
dance music from 10 p. m. to
1:30 a. m. Central Standard
Time, featuring three of the best
dance orchestras which Chicago
boasts. These bands are placed
upon a fixed schedule, to play at
definite times, one after the
other, all being controlled from
the general studio in the Chi-
cago Beach Hotel, and there is
rarely a time a studio selection is
called for unless it is to grant
some special request. Direct
signal communication is carried
on by telephone and a system
of lights so there is no delay
by the orchestras.

These orchestras are situated
miles apart and there js no an-
nouncer at any place except
the orchestra leader himself.
When the broadcasting starts
at 10 p. m. everybody is
checked up to see that all
watches are beating in unison.
The program for the first or-
chestra is taken over the phone,

announced at the Chicago
Beach Hotel Studio, the
switches are thrown, the or-

chestra leader signalled by a
flash in his light, and you im-
mediately get dance music, sev-
eral miles from where you
heard the announcement. At
the end of each number the or-
chestra leader announces
through his “mike” that you
have just listened to his or-
chestra broadcasting through
WOK.

One After Another

N the meantime, the next or-

chestra has been called by
phone and their numbers lined
up. As soon as the first or-
chestra has finished playing,
they are cut off, the second one
switched on and you again hear
music broadcast several miles
from where you heard the first
program. And so it goes
throughout the entire evening.
Smooth, precise control at all

(Please turn to page 61)
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Radio Age Develops a
Golden Rule Receiver

Double Regeneration Has Been
Utilized Without Radiation

too many six and eight tube

sets exploited and that not
enough four tube receivers have
been given proper attention, the
writer has been experimenting
for the past three months and is
now in position to disclose a
circuit arrangement which is
believed to contain something
more or less novel in its appli-
cation and an economical, effi-
cient receiver to build.

This receiver is called the
Radio Age Golden Rule receiver
principally because of the fact
it will not radiate except under
extraordinary conditions. Oper-
ated properly, even with oscil-
lation in the detector circuit, the
emission will not reach the an-
tenna. Therefore we believe the
name Golden Rule aptly de-
scribes the set.

Technically the circuit might
legitimately be called the
Double Weagant, since it is an
elaboration of Weagant’s origi-
nal circuit, although adapted to
double functioning of the regen-
erative portion of the circuit. It
lends itself well either to double

I NEELING there have been

By FRED HILL

(Associate Editor)
(Copyright 1926)

or triple regeneration, the latter
form to be taken up and de-
seribed in a forthcoming issue of
RADIO AGE.

Multiple Regeneration

ANDON (V. D.) of the West-

inghouse interests has recent-
ly done some experimenting with
the multiple regeneration ap-
plied to tuned r. £f. receivers, but
such work we did not find very
well adapted to single control,
whereas with the double Weag-
ant scheme to be outlined here-
in we found it possible to get
down to single dial wave control
for two circuits and single re-
generation control for two re-
generative circuits. The methods
by which this was accomplished
are detailed in this article, and
presented by steps as taken dur-
ing the experiments.

At first it appeared a good
idea would be to use the anti-
regenerative effect originally
used by Tuska in the superdyne,
and combine it with the regener-
ative effect of the Weagant cir-
cuit. With that end in view the
parts listed in another portion of

this article were secured and
laid out on a breadboard for the
sake of simplicity and conserva-
tion of time. In the first set the
regenerative portion of the first
torostyle was reversed, electri-
cally, so when the regenerative
condenser was turned, theoreti-
cally, there would be no feed-
back but rather an anti-regener-
ative effect. In practice it de-
veloped this method of having
the first r. f. stage anti-regener-
ative and the detector stage re-
generative, added a great deal
to the instability of the set, and
the anti-regenerative effect did
not follow either a step behind
or a step ahead of the regener-
ative effect of the detector plate
coil. Consequently we had to
abandon that scheme and next
decided upon the following:

Connected Alike

OTH the first and second

torostyle plate windings
were connected up for regener-
ative effect. Thus the r. f. stage
was regenerative and so was the
detector. However ther. f. stage
had a tendency to slip into os-
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cillation simultaneously with the
detector. By means of the trim-
mer condensers on the B-T tan-
dems we finally worked out a
balance where the capacity of
the second unit in the regener-
ative tandem was in excess of
that unit running to the r. f.
stage plate coil. This meant in
practice that the detector circuit
would oscillate (previously hav-

ing undergone regeneration) a -

step ahead of the r. f. stage slip-
ping into oscillation.

Thus encouraged we found by
further experimenting with grid
bias values on the r. f. tube we
could add greatly to the stability
of the receiver and at the same
time cut down further and fur-
ther the tendency of the set to
radiate. In doing this we ran a
series of tests of various C bat-
tery values on the r. f. tube un-
til we arrived at the point at
which we secured maximum am-
plification with the minimum
possibility of radiation.

In Figure 1 the schematic cir-
cuit of the receiver is illustrated.
It should be consulted by the
prospective builder so he can
trace the steps of the experi-
mental work which we per-
formed. The schematic is the
final circuit, of course, and does
not represent previous experi-
ments.

Having tested several tubes to
find good r. f. amplifiers and
good detectors we placed a
201-A in the first socket for the
radio frequency unit and an-
other 201-A in the detector. In-
serting a zero to ten milliamme-
ter in series with the plate cir-
cuit of the first tube (the r. f.
only) we worked out values of
C battery voltage. A few steps
in this work may be of interest
to radio fans.

Grid Bias Values

With zero bias on the grid of
the first r. f. tube, and 45 volts
on the plate, the reading on the
meter was 3 milliamperes for
the r. f. tube in normal function-
ing of the circuit, although with
considerable instability as re-
gards regenerative effect of the
two circuits. By going to 1.5
volts negative the milliamperes
dropped to 2 but with only a
slight increase in the stability of
the set. When the detector re-

generative effect began it threw
the detector into oscillation and
it required a relatively large ca-
pacity change (backing up the
condenser) to free the set from
oscillator effects. During this
process of course the milliam-
peres in the plate circuit of the
first tube increased and radia-
tion took place into the antenna
although at a small value.

By running the grid bias suc-
cessively to 3, 4.5, 6 and 7.5

LIST OF PARTS

2 Bremer Tully tandems,
.00035 mfd. each

2 Four circuit Bremer Tully
torostyles

4 Benjamin cushion sockets

2 Thordarson 2-1 audio trans-
formers

1 Jones base mounting multi-
plug

1 Daven No. 5 ballast resistor
and mounting

1 Electrad .00025 mfd. grid
condenser and clips

1 Radio Foundation ‘no-
noise” grid leak

1 Samson r. f. choke coil

National type B vernier

dials, clockwise

Burgess 7.5 volt C batteries

Yaxley panel light and switch

Yaxley phone jack

Aero coil (r. f. coupler type)

Amsco .001 mfd. variable

4 inch bakelite dial

7x26x+; inch panel

N
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Baseboard

volts negative we altered our
plate readings from 1.5, .9, .5
and finally .2 of a milliampere.
At this point the set became well
stabilized, the detector circuit
functioned .extraordinarily well,
and regeneration in both circuits
was just enough out of step to
permit the detector to oscillate
first and the r. f. stage to oscil-
late about 10 degrees further on
the scale, corresponding to an
increase in capacity over that of
the detector section.

Positive Biases

UST for the fun of it we re-

versed our line of work and
used progressively a 1.5, 3, 4.5,
6 and 7.5 positive bias on the r.
f. grid with readings, respective-
ly, of 3.7, 4.7, 6, 7 and 8 milli-
amperes, with a great increase
in signal strength but with too
much instability for the average
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set user and with entirely too
much plate current consumed in
the first r. f. tube. So we went
back to our best value in the pre-
ceding paragraph, which was
7.5 volts negative applied to the
r. f. grid.

Elsewhere in these columns
will be found the log of the
Golden Rule receiver. The set
was purposely not tried on a
Monday  (silent night) since it
was felt it would not be a true
test for selectivity. It was tried
on successive nights and each
night it surprised us with its
ability to pick up the distant

L stations and deliver them to the

loud speaker with good volume.

An idea of the operation of
the receiver may be gained from
the following example. WSMB
at New Orleans on 319 meters
(940 kilocycles) was picked up
on account of the constancy of
signals. That station appeared
at 33 degrees on the left hand
dial (the first vernier in the pic-
ture). The second vernier, which
controlled the regenerative tan-
dem condenser, was then swung
with the following results: From
about 25 to 37 degrees regener-
ation was progressively stronger
with an increase in capacity. At
about 38 degrees fuzzines be-
gan to appear, a forerunner of
oscillation, and at 39 degrees
the detector slipped into oscilla-
tion with an even, soft hiss. No
change noted in the milliamme-
ter reading of the first tube.
Placing the hand on the antenna
post the signal did not waver or
warble, an indication that no
radiation was taking place. This
gentle oscillatory condition of
the detector circuit lasted until
the dial had been turned to 45
degrees where a slight change
in the plate milliampered, an in-
crease from .2 to .3 of a milli-
ampere was noticed. This proved
to be the forerunner of the r. f.
stage going into oscillation. At
50 degrees the plate current had
risen to .5 of a mill and the r. f.
tube in full state of oscillation.
At 60 degrees the greatest
change took place when the
plate reading ran up to 4 mills,
while at 80 degrees it was 9
mills; these readings showing
the first r. f. stage was doing
nobly as an oscillator.

—_—
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Maximum Amplification

OWEVER in all the journey
from the time the detector
tube slipped into a gentle oscil-
latory condition at 39 degrees
until we had reached the end of
the 100 degree scale no signal
came through in its true form
since oscillation totally destroys
any possibility of undistorted
signals. Even the zero beat
method of reception in this case
proved eminently unsatisfactory.
Maximum amplification, that
is, regenerative amplification,
was found between the values of
25 to 37 degrees. With these
settings WSM%@ame through on
a cone loud spéaker quite loud
and with pleasiirable clarity.

Only when the regenerative
condenser was" turned beyond
45 degrees did the first tube slip
into oscillation. Even then such
radiation would not be percep-
tible but for a very short dis-
tance. We could not pick it up
on a receiver in a neighbor’s
house 100 feet away. With the
plate voltage of 45 volts and .3
of a mill on the plate the wat-
tage dissipated by the tube alone
would be .13 of a watt, input.
Allowing about 50 per cent for
tube efficiency, radiation would
be less than .06 of a watt. The

coupling being loose further de-
creases this amount. The fact
that we could not pick up the
emitted wave at a distance of
100 feet and the fact that plac-
ing of the hand on the antenna
post did not change the note of
the station, leads us to believe
emission was not reaching the
antenna. We would like to have
the benefit of experience of set
builders in making up this par-
ticular receiver, which we be-
lieve is about the best combina-
tion so far designed as far as
simplicity of control is concerned
and with due regard to the cost
of the parts involved.

Selectivity Fine

ELECTIVITY was excellent
and volume fine. In the last
stage we used a UX 112 with
140 volts on the plate and a 7.5
negative bias. The loud speak-
er could just barely handle the
output of signals at that point,
and on many of the locals the
set had to be cut down by turn-
ing back the regenerative tan-
dem.

As a concession to the many
radio fans who live within the
shadow of a broadcasting sta-
tion, we included a wave filter
in the circuit so by setting the
filter on an offending station you

The Magazine of the Hour 37

can proceed with your normal
tuning without the adjacent lo-
cal pouring into your ears con-
stantly. The log of the set will
give the average reader some
idea of the selectivity encoun-
tered in normal operation of the
set. In actual operation of the
receiver there are only two con-
trols: the wave control on the
first vernier dial on the left and
the regeneration control on the
right vernier. The single four-
inch bakelite dial on the extreme
left is only set for an offending
station and left alone. No rheo-
stats are used. While other
parts of equal merit may be used
in making up this set, those.
parts shown in the accompany-
ing parts list were actually used
and the story of the receiver’s
performance is based upon their
use.

Having disposed of the pre-
liminary details we will go about
showing how this receiver may
be duplicated by the average
radio fan. The schematic cir-
cuit is shown in Figure 1. Fig-
ure 2 is a front panel view, to-
gether with four forms of wave
filters, any form of which may
be adapted to the receiver. The
form actually used in the receiv-
er is shown in the schematic cir-
cuit. The top view of the receiv-

-
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Figure 5. Rear View of the Completed Golden Rule Receiver
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er is shown in Figure 3 and an
isometric sketch of the same is
pictured in Figure 4. Figure 5
is a rear panel picture.

The panel size used is a 7 by
26 with all center mounting
holes on a line dividing the panel
(314 inches). The left hand
condenser is located 3 inches
from the left edge of the panel;
the first tandem is 534 inches to
the right; the second tandem
534 inches to the right; the
panel switch and light is 534
inches further to the right; the
jack is 234 inches to the right
of the switch. This is shown in
detail in the front panel view il-
lustrated in Figure 2.

Four Circuit Coils

WO four-circuit Bremer-Tully

torostyle coils are used on ac-
count of already having a re-
generative winding provided.
Bremer-Tully tandem condens-
ers were also used on account
of the trimmers by means of
which the capacity phase of the
regenerative tandem could be al-
tered, and also because a trim-
mer is more or less of a neces-
sity in tuning two circuits simul-
taneously where individual wir-
ing and other factors might not
permit peaking for maximum re-
sponse.

Four Benjamin cushion sock-
ets are shown mounted, with two
Thordarson 2-1 audio trans-
formers. The right hand Thor-
darson transformer looks slight-
ly different from the first one
on account of our having taken
off the label. Electrically and
otherwise they are the same.

For a r. f. choke we made use
of a Samson r. f. choke coil
which mounts easily, is rugged
and has the helical form of
winding which to some extent
cufs down the distributed capa-
city effect of such a winding.

For easy assembly we made
use of the Daven No. 5 ballast
resistor and mounting, the No. 5
having been decided upon be-
cause we intended using a UX-
112 in the last stage and this
tube draws about twice the fila-
ment current the 201-A tubes do.
This eliminated the necessity for
rheostats and their attendant
controls.

Jones’ base mounting multi-
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LOG
Wave Station Dial
206.8 WJBA 12
209.7 WSBC 13
214.2 WCLS 14
225.4 WIBO 15
238.0 WHT 16
241.8 WWAE 17
- 249.9 WMBB 19
| 258.5 WPCC 20
265.3 WENR 22
275.1 WSWS 23
277.6 KOIL 24
280.2 KMOX 25
282.8 WSM 26
285.5 WEMC 27
293.9 WEAO 28
296.9 KPRC 29
302.8 WGN 30
309.1 KDKA 31
315.6 WGBS 32
319.0 WSMB 33
322.4 KOA 34
325.9 WSAI 35
329.5 WJAZ 36
336.9 WJAX 37
344.6 WLS 39
352.7. WwWJ 42
361.2 WHN 43
365.6 WHB 44
370.2 WEBH 45 |
374.8 KTHS 46
379.5 WGY 47
384.4 WMBF 48
389.4 WTAM 50
394.5 WOAI 51
399.8 WHT 52
405.2 WOR 53
410.7 PWX 55
416.4 WCCO 57
422.3 WLW 58
428.3 WSB 59
440.9 WOS 63
447.5 wQJ 64
454.3 W)z 66
461.3 WCAE 67
468.5 KFI 69
| 475.9 WFAA 71 |
| 483.6 wocC 73 |
491.5 WEAF 75 |
499.7 WMC 77 |
526.0 WOAW 85
535.4 KYW 87
545.1 KSD 91

plug forms the terminus of all
of the wiring and permits hav-
ing a standard cable in the lab-
oratory into which any type of
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receiver can easily be plugged
and tested.

For shutting off the set and
also to show when the set is on
the Yaxley combination panel
light and switch is used, as well
as a jack made by the same
concern.

No Neutralizer

HILE in the picture is

shown a neutralizing con-
denser between the two toro-
style coils, in the final tests on
the set we elimigated the neu-
tralizer since ther¢ was no long-
er a necessity for:it. However
it would not do:any harm to
have one around the work shop.

The condenser shown on the
wave filter on the extreme left
is an Amsco .001 mfd which
was purposely used instead of a
smaller condenser to give a
quicker capacity change with
rotation of the dial, and also to
cut down the amount of wind-
ing required in the inductance
portion of the circuit. There are
about 40 turns in the inductance
unit secondary, which is a cut
down Aero-Coil, while the pri-
mary is left unchanged. The
unit is the regular Aero-Coil r. {.
transformer adapted for use as
a wave filter.

Wires for the bias battery are
shown as flexibles back of the
audio transformers. A separate
battery was used for biasing the
r. f. stage since we did not desire
to have the r. f. grid return run-
ning all over the baseboard. The
r. f. bias is not shown in the pic-
tures but is shown in its proper
position in the schematic circuit
in Figure 1.

45 Volts on R. F. Stage

N THE matter of plate po-

tential for the r. f. and de-
tector tube we arbitrarily used
45 volts on both since we desired
the two oscillator circuits to act
as nearly in step as possible.

The grid condenser is an Elec-
trad .00025 mfd with clips while

the grid leak is a variable ‘“no-.

noise” grid leak made by the
Radio Foundation, Inc., and has
a range from about a half-
megohm to seven megohms.
Dials were of the vernier type,
made by the National Company,
and known as type B, clockwise,
while the single dial on the wave
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filter is an ordinary bakelite 4
inch dial. The gear ratio on the
first National vernier (at the
left) is set for slowest motion on
account of wave tuning while
the regenerative tandem dial is

" set for fastest motion on account
of desiring the regenerative con-
denser to act quickly.

A few words concerning the
log of the Golden Rule receiver
might be of further interest to
those building the set and wish-
ing to get maximura efficiency
from it.

Channel Separation

OCALLY WGN, WJAZ,
WLS, WEBH, WHT, WQJ
and KYW are the stations which
seem to have the ‘““fattest” signal
on wavelengths near which dis-
tant stations may be found.
However by proper use of the
filter Denver was brought in
while WJAZ was broadcasting;
WJZ while WQJ was on the air;
KSD came through even though
KYW was running, although
his signal had a slight tendency
to modulate KSD’s signal;
KDKA (when he was decent-
ly audible) was not bothered
by WGN, and so on through
the list of “pet peeves’” which
the average broadcast listener
has accumulated. On the still
lower waves the wave filter
worked even better and as a re-
sult none of the short wave sta-
tions were allowed to interfere
with reception of a desired sta-
tion. In some points the Golden
Rule receiver will give ten kilo-
cycle separation, while in others
it gives twenty kilocycle separa-
tion, which is considered pretty
good for any receiver in the lo-
cal area. We should like to hear
of results with this receiver from
points like New York, Boston,
W ashington, Philadelphia, Pitts-
burgh, San Francisco, Los An-
geles and other centers where
high power broadcasting is car-
ried on.

A final word about the con-
denser sections. The section next
to the panel (of the wave con-
denser) should go to the r. f.
grid. This gives panel trim-
mer control of the value of in-
ductance in that circuit so it can
be matched against that of the
detector.

On the regeneration condens-
er the section next to the panel
is connected to the plate coil of
the detector so that circuit can
also be altered. The section on
the inside part of the tandem on
the wave control goes to the grid
of the detector tube while the
inside section of the regenera-
tive control goes to the plate
coil of the r. f. tube. This will
allow maximum flexibility in
making capacity changes.

Symbols

YMBOLS shown in the sche-
matic circuit, Figure 1, are
as follows: 4CT is four circuit
tuner, AFT is audio frequency
transformer; WAVE is the sec-
ondary tuning tandem with T 1
and T 2 being the trimmers on
this condenser; T 2 is the trim-
mer which goes through the
panel for front operation; REGN
is the regenerative tandem, with
T 1 and T 2 being trimmers, and
the T 2 being the trimmer which
projects onto the front of the
panel. Connections from G on
the coils and T on the coils
should be made exactly as
shown in the diagram to secure
best results. Windings R and P
on the torostyles are tied togeth-
er, the connection M going into
the primary winding of the wave
filter, and connection B connect-
ed to the ground. The wave fil-
ter primary winding has 10
turns while the secondary, which
is spanned by a .001 mfd vari-
able, consists of 40 turns, as has
been previously explained in the
text. The coil connections A on
both CT’s go to plate, while the
connections T go to the stators
of the regenerative tandem. RFC
is a radio frequency choke coil
to keep the r. f. out of the de-
tector plate circuit. The coil
shown in dotted lines in the sec-
ond 4CT with connections M and
R is left unconnected. In the C
bias for the audio stages, the
bias on the first audio should be
about 4.5 volts while the last
stage has a bias of 7.5 volts. The
UX-112 works better with a
high plate voltage, anything
from 150 to 220 volts. The last
named voltage is the best of all,
but the bias must be increased to
about 12 to 14 volts negative.
Further experiments with
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the biasing of the first tube
developed the fact that by pro-
gressively increasing the nega-
tive bias up to between 13.5 and
15 volts negative the regener-
ative tandem may be turned all
the way in without the first tube
slipping into oscillation. Under
these conditions the first tube is
not radiating even in its own
closed circuit as far as we could
determine by means of the plate
milliammeter, a separate oscil-
lator mounted on the table a few
feet away, or any other means at
hand.

By getting the first grid biased
with the 15 volt value the selec-
tivity of the set is increased fre-
mendously even though at a sac-
rifice of volume. With decent
audibility we found that even
with the sacrifice of volume
there was still enough to make
the ordinary distant stations well
audible on the loud speaker. The
bias value may be altered by the
individual set builder until it
reaches a point he deems best
for his own needs.

For absolute anti-radiative ef-
fects the grid bias on the first
tube should be between 13.5 and
15 volts negative. In making
these plate reading tests it is ad-
visable to have either a Jewell
or Weston zero to ten milliam-
meter; a handy thing to have in
any experimenter’s workshop.
Another milliammeter reading
from zero to one hundred mills
is also desirable if the experi-
menter would like to make ac-
curate measurements on total
current consumption of the re-
ceiver. Individual tube testing
may be done with the small
meter, but for the total the larg-
er one should be used.

For the benefit of the experi-
menter we will state that dif-
ferent r. f. tubes in the first
stage of radio will require a dif-
ferent value of bias. For ex-
ample with the 201-A tube it
required 15 volts negative to
absolutely prevent radiation,
while with a Magnavox quarter
ampere tube this value was cut
to 7.5 volts negative and radia-
tion stopped.

Another form of the Golden
Rule receiver will be described
in the July issue of RADIO AGE.
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THE material appearing under the title “Pickups and Hookups by Our Readers” in RADIO AGE, is
contributed by our readers. It is a department wberein our readers exchange views on various circuits

and

the construction and operation thercof, Many times our readers disagyee on technical points, and it

should be understood that RADIO AGE is not responsible for the views presented berein by contributors,
but publishes the letters and drawings merely as a means of permitting the fans to know what the other
fellow is doing and thinking.

to RADIO AGE as their

medium for keeping in
touch with events in the radio
world as the following letter
from Francis Walsh, 6 Harty
Place, Lr. Clanbrassil St., Dub-
lin, Ireland, will show:

“I have just secured a copy
of your excellent magazine for
the first time and after reading
it I have fully decided to be-
come a regular reader and I
have given the bookseller an or-
der to furnish me a copy every
month.

I ]VEN the Irish are flocking

“The magazine is most inter-
esting from start to finish and
far before any of the British
magazines that I have read. The
article on the U. S. Radio His-
tory (Naval History) showing
the wonderful progress that has
been made by the U. S. Naval
experts clearly shows that you
Americans are the leading lights
in the radio world.”

Mr. Walsh is studying wire-
less telegraphy in Dublin and
also taking up electrical engi-
neering, and is very fond of ex-
perimental work. He sends in
a list of radio stations (teleg-
raphic) which he copies regu-
larly as a means of gaining
practice in Continental code,
these stations ranging from 600
to 1,750 meters. Mr. Walsh is
now intent upon making a
seven-tube super-het for picking
up the American stations. He is
now officially welcomed into the
ranks of the Dial Twisters and
by this time doubtless has re-
ceived his emblem.

DIAL TWISTERS
Francis Walsh......6 Harty Pl. Lr. Clanbrassil St._._Dublin, Ire.

Wilbur W.

Harlan_ ... Woodlawn Ave.. ... .. Middletown, Ohio
Miss Marjorie .

Dougan ... 925 South St. Andrews Place... Los Angeles, Calif.
A. Nichols............ 1637 Carrolton Ave._.............. Los Angeles, Calif.

N OUR May issue we printed
a story by Mr. Humphrey on
a method of reactivating tubes
which had proved to be duds in
previous reactivation processes.
As a follow-up to this article the
following data is furnished by
W. C. White of the Research
Laboratory of the General Elec-
tric Co. at Schenectady, N. Y.,
and which may be of interest to
readers of this section:

“XL thoriated filaments are
deactivated by one of the fol-
lowing causes: high voltage
flash; surface contamination
and loss of thorium. Tubes
which have become deactivated
through accidental filament
over-voltage may be reactivated
by heating the filament at 50
per cent above normal voltage,
with the plate and grid discon-
nected for five to ten minutes.
Tubes which have failed of sur-
face contamination must be
flashed at high temperature to
clear the surface. Tubes which
have failed of loss of thorium
must be flashed to reduce more
thorium from the thoria present
in the wire. Then to form the
required surface layer the fila-
ment must be heated at a nor-
mal operating temperature for
a considerable time, or a tem-
perature which corresponds to

the most rapid diffusion of
thorium to the surface for a
short time. Conditions for flash-
ing and aging are given here-
in: Flashing voltage for the UX
and UV 199, 10 volts, .11 am-
peres, for thirty seconds;: aging
voltage 4.5 volts, for 10 minutes.
Flashing voltage for the UX
and UV 201-A, 15 volts, .46 am-
peres, for 1 minute. Aging volt-
age 7.5 for ten minutes. For
the UX 120 the flash voltage is
10, .23 amperes for one minute,
whlie the aging voltage is 4.5
volts for ten minutes. Through-
out the flashing and aging the
plate and grid are left uncon-
nected. Because of the non-
linear scale on an ac voltmeter
and the voltage range required,
a two scale voltmeter should be
provided if the 199 and 201-A
tubes are to be reactivated on
the same set. The voltmeter
should not be disconnected from
the filaments after the voltage
adjustment has been made on
account of the large current
drawn by the ac voltmeter. Pro-
vision should be made which re-
quires turning off the filament
before the tubes are removed
from the sockets, if the regula-
tion of the transformer is such
that excessive voltage is placed
on the last tube when the tubes
are removed.”
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| E HAVE often made the

remark that radio is one of
the few things in which women
do not exhibit the same inquisi-
tiveness as regards the whys of
the game, but there are excep-
tions to all rules—otherwise
there wouldn’t be any rules. So
we are glad to welcome into the
family circle Miss Marjorie
Dougan, 925 South St., Andrews
Place, Los Angeles, Calif., who
writes as follows:

“First of all I am a woman,
but none the less a fan. I have
built two models of the three
tube regenerative set according
to blueprints in the RADIO AGE
Annual.” Miss Dougan then lists
the parts used and other inti-
mate details of the set, showing
her knowledge of the art. We
have had several feminine read-
ers of this department who ac-
tually make their sets and it
does us good to see that build-
ing a radio set is not a closed
book for the ladies.

NICHOLS, 1637 Carrolton
Ave., New Orleans, La.,
found his interest strongly at-
tached to the March issue of
RADIO AGE in which Brainard
Foote described a battery elimi-
nator, so he made up the set
(despite the protests of his
friends) and now it is working
like a charm. He says the elimi-
nator is so noiseless you have to
put your head in the horn to
even discern a faint hum.

ILBUR W. HARLAN,

Woodlawn Ave., Middle-
town, Ohio, tells of his expe-
rience with a Big Five Logodyne
on which he has logged 125 sta-
tions, including 6 Canadians, 1
Mexican, 2 Cuban, 1 Porto
Rican and 5 Californians. He
uses a 100-foot antenna with a
35-foot leadin.

T IS not often we hear from a

Dial Twister after he has se-
cured the emblem which we
award on his DX work, but
George Haas, Jr.,, R 1, Box 713,
San Gabriel, Calif., came back
with this: ‘I felt just like a kid
once again when I received your
DT button in the morning mail.
I will always have a place for
it on my coat.”

ARREN E. DANLEY, con-

sulting statistician, 155
North Clark St., Chicago, Ill.,
has an interesting idea on the
tuning of r. f. amplifier pri-
maries to the same frequency as
that of the antenna circuit as a
means of permitting single dial
control of many circuits. He has
applied for patents on the r. f.
amplification method, some
specifications of which we give
herewith; in the words of Mr.
Danley: :

“In the circuit which I have
devised, an adjustable condens-
er, (not variable in the custo-
mary sense), is shunted across
the primaries of each of the
radio frequency transformers
which follow the aerial stage, as
shown in the diagram. When
the set is connected to an aerial,
these condensers are adjusted
¢0 that the natural frequency of
these primary circuits is the
same as the natural frequency
of the aerial circuit. This is a
simple adjustment, correctly
made when maximum volume is
secured for any station, prefer-
ably a distant one of relatively
low wave length. With the cor-
rect adjustment, there are iden-
tical coupled circuit effects in
all radio frequency stages, given
coils and tuning condensers
which are mechanical equiva-
lents. Accordingly there is no
need for an auxiliary control of
the tuning of the aerial stage,
for identical variations of the
capacities in shunt with the sec-
ondaries of the several trans-
formers will produce identical
tuning effects in all stages.

“In an aerial circuit there is,
of course, some inductance in
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addition to that of the primary
winding of the first transformer.
From the theory of coupling, it
follows that, given transformers
which are mechanical equiva-
lents, the coupling in the first
stage is somewhat looser than
that in the following stages.
Therefore, theoretically, there
should be some way of equaliz-
ing the several couplings. Prac-
tically, however, the couplings
are commonly so loose that
there is no necessity for coup-
ling adjustment. In other words,
given relatively loose coupling,
the tuning of the individual cir-
cuits is much more important in
determining the frequencies to
which the coupled circuits will
resonate than the exact degree
of coupling.

“The gain in selectivity, sug-
gested above, is appreciable at
the higher frequency settings of
the tuning control. In the com-
mon transformer coupled radio
frequency amplifier, the natural
frequency of the primary is of
such high order that the coupled
circuit effects are almost negli-
giblee. When the primary is
made resonant to a frequency
materially nearer the secondary
frequency there is a coupled
circuit effect.

“My experiments with the
circuit have led me to believe
that there is a definitely precep-
tible gain in over-all amplifica-
tion. Certainly there is no loss.
The theory of coupled circuits
offers a ready explanation.
When two circuits of different
natural frequencies are coupled
together and excited by oscilla-

(Please turn to page 47)
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Schematic circuit showing Mr. Danley’s idea of tuned primaries.
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Filtrola is Product of All-
American

OR USE of broadcast listen-

ers located in troublesome
spots as regards interference
from nearby transmitters, the
All-American Radio Corpora-
tion has designed a wave filter,
called the Filtrola.

It is inductively coupled, hav-
ing two capacity controls. By
proper manipulation interfering
stations may be absorbed and
eliminated. In operation at the
RADIO AGE laboratory the Fil-
trola performed very satisfac-
torily and should be a welcome
device for the listener who does
not care to make his own wave
trap. The Filtrola is built into
a metal cabinet and is attractive
in appearance.

Ferguson Model 10 Uses
Resistance Coupling
HREE stages of resistance
coupled amplification highly
developed for that particular re-
ceiver, is found in the new
Model Ten receiver marketed
by J. B. Ferguson, Inc.
Complete shielding and single
control for tuning are two of the
features of this set. Calibration
of the tuning dial is in meters so
the fan has only to consult the
papers for a given wavelength
and set the dials accordingly.
The set will operate with an out-
door antenna, indoor antenna or
a balanced loop. :

Underground Antenna

NEW device known as

Pitts’ Underground An-
tenna is finding its way into the
Fastern market. Several thou-
sand of these are in use in Cali-
fornia where static and power
noises are very serious. The cir-
culars describing the device are
very interesting. Ernest Walker
Sawyer, factory representative
at 1915 Sante Fe Ave., Los An-
geles, handles the Pitts’.
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Jefferson Puts Out New
Audio Model

Typifying the general ten-
dency on the part of fans to use
audio transformers with straight
line characteristics over a fairly
wide frequency range, the Jeffer-
son Electric Mfg. Co., has placed
on the market a type AL, 2 to
1 audio fransformer which is
completely sealed and excep-
tionally useful in connection
with the power tubes now in use
in many sets.

The new transformer is shown
in the illustration above. It has
practically a straight line curve
down to 30 cycles and up to 10,-
000 cycles, the former for the low
notes and the latter for the high
notes. The sealed effect thus
makes the transformer imperi-
ous to outside influences.

Daven Publishes New Resistor
Manual

E have just received a copy
of the new edition of the Re-
sistor Manual, published by the
Daven Radio Corporation, one of
the most authentic publications

on the subject of resistance
coupled amplification. It clearly
explains resistance coupling,

what and why it is, and gives
many photographs and wiring
diagrams showing how resistance
coupling can be added to present
sets.

It also gives complete construc-
tion data for building many
standard circuits, including the
Daven bass note circuit arrange-
ment.
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Interesting Manual for CR-18
Receiver

[&N INTERESTING manual for
users of the Grebe CR-18
receiver (designed for the lower
wave bands) has been issued by
the A. H. Grebe and Co., Inc.

Included in the instruction
book is a time chart showing
time in different sections of the
world ; a list of short wave com-
mercial and experimental sta-
tions and the list of frequency
assignments for short wave
work. The range of the receiv-
er is variable, running from 10
to 200 meters by means of plug-
in inductances.

Resistor Coupling
S ] 3

o *—: = —3
RESISTANCE
T ——

=

LLUSTRATED above is a

new coupling unit, manufac-
tured by the Amsco Products,
Inc., for use in resistive coupled
audio frequency amplifiers. It
departs from the conventional
design in the arrangement of the
binding posts which are so placed
that the ‘“couplers” are lined up
before the sockets, rather than
between them. Connections are
made to the grid and plate posts
of the sockets by soldering di-
rectly lug to lug, no leads being
necessary. In addition to the
constructional advantage, this
arrangement results in the com-
pactness not otherwise possible,
cutting three inches from the
average panel.

A coupling condenser of the
optimum value is molded into the
bakelite base. Massive prongs
clip the resistors, of the same
manufacture, into a permanent
mechanical and electrical contact.
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Radio Forecast By Century
Old Writers

HOUGH radio broadcasting

is scarcely four years old
from a practical viewpoint, yet
its invention was forecast by
scientists centuries ago, accord-
ing to Edwin S. Pridham, chief
engineer of the Magnavox Com-
pany.

In a recent speech Mr. Prid-
ham quoted Sir Francis Bacon,
writing in ‘“The New Atlantis”
some 300 years ago, in which the
great English philosopher said:
“We represent small sounds as
great and deep, likewise great
sounds extenuate and sharp . . .
We have certain helps which set
to the ear to further the hearing
greatly. We also have divers
strange and artificial echoes re-
flecting the voice many times,
and as if it were tossing it; and
some that give back the voice
louder than it came, some shrill-
er, and some deeper.” This
clearly forecast the Magnavox
loudspeaker which existed be-
fore popular radio, magnifying
the voice so that in 1919 the late
President Wilson could make him-
self plainly heard by 45,000 peo-
ple in the San Diego stadium.
This was the first time a Presi-
dent of the United States ever
used a public address system.

N 1888, Edward Bellamy pub-

lished his famous novel,
“Looking Backward,” which fore-
cast that in the period A. D.
2000, we should hear music, the
human voice or other sound mag-
nified to any desired volume.
The Magnavox antedated this
prophecy by nearly a century.
In 1899, H. G. Wells wrote
“When the Sleeper Awakes,”
foreseeing a “General Intelli-
gence Machine” by which a
speaker would address himself
to unseen multitudes. Wireless
telegraphy was then a fact, but
not wireless telephony. A decade
later Mr. Pridham and his future
partner, Peter L. Jensen who had
been working on wireless prob-
lems with Dr. Valdemar Poulsen
of Copenhagen and a radio pi-
oneer, were both experimenting
with wireless and telephone im-
provements in the course of
which they invented the Magna-
vox, a device for amplifying

sound afterwards developed into
the Magnavox loudspeaker.

The first Magnavox was
mounted on the chimney of their
factory in Napa, in- 1915, and
greatly mystified the inhabitants
of that little California City, who
heard the “Great Voice” (which
is what magnavox means) for |
the first time. Spoken messages
and phonograph music were
heard all over the town, yet none
could locate the origin of the
sound.

New Double Range Voltmeter
for Radio Work

DIRECT-CURRENT voltme-
ter, a portable instrument
designed especially for use with
radio receiving sets and known
as type DO-3, shown above, has
been introduced by the General
Electric Company. The instru-
ment has a double scale, 0-7.5
and 0-150 volts, which combina-
tions are most suited for measur-
ing filament and plate voltages
(““A” and “B” batteries).
This instrument may be
mounted on a panel if desired,
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It's Easy
toBuild a
Powerlul Set

Using the New and
Improved FRESHMAN
'TRF Low Loss Kit
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Straight Line Wave Length
tical units which
factory built Receivers the World's
written in plain everyday English,
Sold by Aathorized
2026 W. Washington Blvd., Chicago

but will probably be more use-
ful as a portable instrument. It
operates on the D’Arsonval
principle, is of unusually rugged
construction, and is accurate to
a high degree. |

The resistance of the 7.5-volt
circuit is approximately 500
ohms, and of the 150-volt cir-
cuit 10,000 ohms, or 66 ohms
per volt. Consequently the drain
on either “A” or “B” batteries |
is negligible, Each“instrument
is supplied with a set of 18-inch
leads with terminals.

Condensers With Low Loss

Self Balanced Coils -+ -+

These are the iden-

have made the 50

FRESHMAN —

MASTERPIECE

Greatest Radio Sets.

Complete instructions for building

this powerful five tube receiver,

together with actual size schematic

wiring diagram, are furnished with

every FRESHMAN “TRF” Kit

Freshman Dealers Only!

CHAS. FRESHMAN CO., 1ne.
# Freshman Bullding, New York
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RESULTS in easier tuning. more distance, volume and
clarity—graater stability. Indorsed by leading radio
authorities, Model * N
A slight turn obtains ocorrect tube oscillation on all tuned
radio frequenoy cirouits. Neutrodyne, Roberts two tube.
Browning.Drake, McMurdo Silver’'a Knockont, ete., cap-
#0ity range 1.8 to 20 micro-micro farads. Price $1.00
Model *“G** )

With grid clips obtains the proper grid
capacity on Cockaday cirouits. filter §
and intermediste frequency tuning in
beterodyne and positive grid bias in all
sets. Capacity range .00018 to .00055
and .0003 to .001 mioro farads. Price.
$1.50.  X_L Push Post
Pusb It down with your thumb, Insert
wire, remove pressure and wire is firmly
bhald. Releasas ma'.n.nlly Price 15¢

Also fornished seven to astrip. Nicely
marked in white ith nven atandani mark-
ings. Price $1,

nformation on Requeat

X-L RADIO LABORATORIES
2424 Lincoln Avenue N, Chicago, 111.

Please mention Radio Age when writing to advertisers
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SATTER, Battery Prices

SMASHED!

To Consumers Only
Hereis ar_g.al hattery quality,

o
¥/ thatwili astoond
H tery-buying puhlic. Order DI-
Y rect From Factory. Put the

Dealer’s Profit in your own pock-

et. You actually save much more
than half, and so that you can
convinced of true quality and perform-
ance, we give a Written 2-Year Guaran-
tee. Here is your protectioni No need to
take a chance. Our battery is right—and
the price is lowest ever made. Convince
yourself. Read the prices!

Auto Batteries Radlo Batterles
6Volt,11 Plate, Ts.so 6Volt, 100 Amp. $8.50
6Voit,13 Plate, 10.25 6Voit,120 Amp.1Q.25
12Volt, 7Plate. 11.75 6Volt.140 Amp.13.75

| Buy Direct—Send No Money
We ask no deposit. Simﬂy send name and ad-
dress and style wantad. Battery wlll be nh)sped
same day we recelv;sonr,order Express C.0.D.
snbject to your examlnation
on arrival, Our Euaramee
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ARROW BATTERY CO.
aept. 12. 1215 So.
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abash Ave.,Chicago 3 .

FREE—Our 64-Page Cat-
alogue. Filled With Radio
Bargains. Write Today!

RANDOLPH RADIO CORP.
159N.UNION AV.Dept 4CHICAGO ILL.
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SIS AWEEK
BUILDING RADIO SETS$

InYour Spare .a,-~ .
Time LS

Join tne Kadio Association ol Amer-
ica. Learn how to build and repair
sets. The Association will train you—
start you out in business, if you wish.
Be the radio ‘‘doctor” of your com-
munity. $3 an hour upwards easily
made.

Earns $500 In Spare Hours
“I have at last found myself,” writes
Lyle Follick, Lansing, Mich. “I have al-
ready made over $500.00."” Werner Eichler.
Rochester, N. Y., writes, “—have made
over $50 a week in my spare time.” Our
members are starting radio stores, in-
creasing their salaries, securing better
positions, passing radio operator examin-
ations, earning big money in spare time.

Join Association Now!

Are you interested in Radio for pleasure
or profit? Join now because we have a
Special Plan whereby your membership
need not cost you a ecit. Only limited
number of these memberships acceptable.
]VVrite now for details—before it is too
ate.
= = e e e =M ai]l This Coupon: == e == e —

| RADIO ASSOCIATION OF AMERICA. '
Dept. 26—4513 Ravenswood Ave., Chlcago. |

Send me detalls of your Sheclai Radio Assocl-
ation Membershlp Plan.
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|

Address

City
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New Theory is Advanced |
(Continued from page 12) [

ing current and immediately
there is noticeable alow-pitched,
monotonous roar, which is called

by the sages of the science a|

“sixty cycle hum.” An inter-
ruption has occurred at a rate of
sixty times per second and the
interruption has registered on
the ear as a hum.

It is not difficult to compre-
hend how this phenomenon may
be reproduced by other methods.
A current of air, interrupted
sixty times in a second, would'

l

come to the ear with a hum
pitched quite like that of the
house-lighting current. There|
might be some difference in
quality and timbre due to over-
tones but basically the two
would be the same.

And so, holds the new theory
|of static and fading, it is pos-
'sible to produce the effects of
|static by imposing upon a car-|
rier wave interruptions of a fre-
'quency corresponding to that of |
the crashes which science has
identified for want of better ex-|
planation as electrical discharge
in the atmosphere.

Automatic Records
UTOMATIC records of the
occurrence of fading in the
recent tests show that this dim-
inuation of a signal does not
appear as the ears report it,
gradually and leisurely. True,
when fading occurs sufficiently
to make reception bad it is usu-
ally noticeable in precisely that
fashion. The signal falls away
so gradually that one might
think to plot its action with a
straight line.
| As a matter of fact, recording
galvanometers, much more sensi-
itive than ears, show that a
[signal may fall from maximum
to almost zero amplitude many‘
times a second. Coming back|
instantly to maximum amplitude,
this radio fading is not detected |
as much. The signal goes on as

it has been going on.

UT IT seems reasonable to

suppose that if this fall
from maximum to zero has oc-
curred sixty times in a second
we have once more approximated
the condition so readily observ-
able in the sixty-cycle current.
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COMING!

Next month we
"~ will announce
the grecatest
achievement in

Radio!

Watch for it!

POLK’'S REFERENCE BOOK
FOR DIRECT MAIL ADVERTISERS

Shows how to Incresss your business by
the use of Direct Mail Advertising, 80 pages
fuli of vital business facts and figures, ho,
whers and how many prospects you bave.
Orver 8,000 lines of business covered.

Write for your FREE copy.
R. L. POLK & CO., Detroit, Mich.

§99 POLK DIRECTORY BUILDING
+~ Branches In principal cities of U. 8.

RADI We want to hear
from hard-hitting
radio dealers operating live-wire
stores who want to make the best
jobber connection in America.

DEALERS

Our eight big warehouses furnish you
with the finest products in radio. And

we ship fast, WANTED

‘Write today on your letterhead for blg
catalog of nationally advertised lines.

Ask for L 1006

WAKEM & McLAUGHLIN, Inc.
225 E. ILLINOIS STREET, CHICAGO, ILL.
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Havana—By the Clock!

(Continued from page 29)
100 letters and post cards was
received every week. These came
from all over North and South
America as well as places in
Europe. In January of this year
the average had increased to 250.
On February 1st, following the
International Radio Tests, the
mail for one day jumped to 941
letters and cards.

PWX co-operates, free of
charge, with the Government in
the dissemination of knowledge
tending to add to the advance-
ment of Cuba and its industries.

Talks were given during 1925
in Spanish and English about a
dozen times a month on such sub-
jects as tourist travel, agricul-
ture, the cane industry, sports,
commerce and exhibitions of va-
rious kinds.

They have proved so valuable
that they are now to be heard
four times a week, on an aver-
age, during the preseunt year.

There is an art which can
make this sort of feature absorb-
ingly interesting and PWX seems
to be an able practitioner of it.
The health talk by Dr. Lopez del
Valle being a case in point.

Once a week some well-known
person such as a Cabinet Secre-
tary or a Director of a National
Institution will speak on his own
special subject.

Mondays there is a series of
talks called ‘““Radio for Radio
Fans” given in Spanish and Eng-
lish which is unique and much
approved of by the people for
whom it is intended.

National Flavor

O much for the purely instruc-

tive. On the entertainment
side there is plenty of dance
music, much of it with a distinc-
tive national flavor, such music
as conjures up visions of bril-
liant shawls, high red heels, the
jingle of spurs and flashing dark
eyes beneath the mantillas; gor-
geous flowers and a life as ro-
mantic and dreamlike as some
fabulous story.

When Carlos Fernandez sits
down at the piano in the studio
of PWX you can settle back for
a treat. When Valero Vallve
draws a bow across the strings of
a violin and Antonio Plana’s bari-

tone mingles with that of Alberto |
Marquez—or Nena Plana chimes |
in with her fine contralto—PWX
is sending its best out upon the
ether.

North, south, east, west the
music flows, the great civilizer of
life. The friend, the companion,
the ambassador of good will and
the universal brotherhood of man.

PWX, out there in the blue
seas, is sending us Cuba’s mes-
sage and whether it be song or
speech or the ticking of the clock
on the microphone between num-
bers it is always the same mes-
sage of friendship and good
cheer. -

Pickups and Hookups

(Continued from page 43)
up in both these circuits. Ordi-
narily, in the aerial stage, where
the available energy is least, the
energy which sets up and sus-
tains the oscillations of the high-
er frequency is lost, for neither
the plate circuit of the first tube
nor the grid circuit of the fol-
lowing tube is resonant to this
frequency. On the other hand,
the circuit described should,
theoretically,
energy originally available.

“A test of the circuit does not
require a single control set up.
In fact, a test run on a radio
frequency amplifier built of
matched individual condensers
and matched coils will yield the
best possible demonstration of
the truth of my claim that the
several stages can be made to
tune exactly alike throughout
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PERFECT VARIABLE RESISTOR

for B-Eliminators

HEN you build your B-elim-

inator, be sure to follow the
recommendations of leading radio
engineers and use the Bradleyohm
for variable voltage control. Several
Bradleyohms can be used to advan-
tage to control the plate voltage to the
detector, radio frequency, and audio-
frequency tubes.

Send for descriptive literature

ALLEN-BRADLEY CO.
289 Greenfield Avenue
Milwaukee, Wis.

amplify all the |

A regular $25 loud speaker for
$16. Loud, clear, mellow tone.
Bell 13y in. diameter, bhorn
22 in. high, equipped with
Lakeside Adjustable Unit
Agents wanted, write for par-
ticulars,

Lakeside Supply Ce.
73 W. Van Buren St,, Chicago

the range of the receiver. In
general, capacities substantially
equal to the capacity of the
aerial used are required for
tuning the primaries. To com-
pensate for stray and different
tube capacities, it may be neces-
sary to make some provision for
shunting small fixed capacities
across the secondary tuning con-
densers.

“I have tried the circuit with
aerials of widely different ca-
pacities and in no case were re-
sults disappointing. Of course
it was always necessary to avoid
the use of any stabilizing meth-
od capable of an appreciable
tuning effect.” '

ALLAMERICAy
=

Radio Built for'the Years to Come

RADIO AGE
SUBSCRIPTION BLANK

Radio ?vge, l‘luc. $Z 50
500 North Dearborn Street =
Chicago A YEAR

. Gentlemen: Please enter my subscrip-
tion for RADIO AGE, the Magazine of the
Hour, for one year, beginning with the

.................. issue, for which I enclose $2.50.
Name .
Street Address
City

State

Send cash, money order or draft.
(6-26)
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Shows how fo geft — greater distance, more

volume, amazing selectivity, finer tone

Science has discovered a new principle
in radio amplification a striking
new development that is bringing un-
heard of results. This principle is found-
ed upon a new kind of coil—the Erla
Balloon Circloid. It brings 4 distinct
improvements. These are explained in a
fascinating book just published and being
mailed free.

Edition limited—Write today

Get this book and read about this
newest scientific radio principle. See the
many different circuits in which it may
be used. Find out how you can turn
your present set into the latest example
of radio engineering—and at a remark-
ably small cost. There are only a limited
number of these books, so you must
write immediately.

AddressElectrical Research Laboratories
2500 Cottage Grove Ave., Dept. 66-D., Chicago, Il

FOR CLEAR QUIET “B” POWER

RADIO
Storage “B” Battery
Lasts Indefinitely—Pays for Itsell

Economy and performance unheard of bcfore Recharged at ¢ n

ble cost. Dehvere unfallm wa t s clear, pure snd qui ot
Apeovedand torod as Standacd by leldlnx Radlo Aufborstioe, includ-
ing Poj . Inat. Standsrds, Radio News
Lab., Lefan, Ine., and other Impomnt Inatitutione. E& uipped wntb
Solid Rubber Cade, an Insurance minuz acld and le, e. Extra
heavy glase jars. Heavy rugged pl Jtos. Order yours t.oday:’ o,

ust state number »f es
SEND NO MONEY 3 it St Say order
i8 received, Extra offer: 4 batterles in eeries (96 volts), $10. 50, Pug
expreesman after exammmz bntberiu 5 per eent discount for cas!
with order. a;ll ﬁurDordar
BA’I'I'ERY COMP.

1219 So. Wabash Ave., De P, 81 hxcago,lﬂ.

Ma. &valt lxofmp luwzs IS&‘T J‘IS.!J I&M ?1&00.

Ee your Radio Diafe at 210
ure for the new 1000

w-t(‘World Storage Batte
WSBC, Chleno

STORAGE BATTERIES

&

12 Cells
28 Volts

o Laboratories, Pop.
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| Simple Crystal Set for the
Newcomer in Radio
(Continued from page 11)

wound on a tube 4 inches long;
3 inches outside diameter and
27, inches inside. In winding
the coil, twists should be made
in each turn from which leads
are made, so as to make solder-
ing connections easy. This coil
is tapped at zero and on each
of the first ten turns, also at
18, 26, 34, 42, 50, 58, 66, T4,
82 and 90 turns, or every eight
turns. The leads from the first
ten taps go to the first ten-point
switch, and the remaining ten
leads to the second switch. The
two tap switches should be
placed approximately three inches
apart on the panel.

The secondary coil consists of
[ 60 turns of No. 24 B. &. S.
gauge DCC copper wire, wound
on a tube 3 inches long, and of
234, inches outside diameter, so
it will slide into the first tube.

variable one, of the straight-line
frequency type, having a capac-
ity of .0005 microfarads, and
consisting of 21 plates.

cuit is accomplished by varying
the two ten-point switches. One
of these switches varies one end
of the coil ten turns at a time,
while the other switch varies the
other end of the coil a single
turn at a time.

CONDENSERS

VERNIERS
RHEOSTATS ;
AMSCO PRODUCTS.Inc. New York City
=== = -
PROMPTLY PROCURED’
BEND A BKETCH OF
YOUR INVENTIO

FREE SSXBINCBLANK

NAMR

ADDRESS.

MAIL TO-DAY

Use the Log-a-Wave Chart
Page 64

The coupling between the pri-
mary and secondary circuits is
accomplished by sliding the sec-
ondary coil towards or away
from the primary. Coupling
adjustments have a very im-
portant effect on the operatlon
of the receiver.

The condenser specified is al

Tuning of the primary cir-

The Magazine of the Hour

Tuning of the secondary cir-
cuit is accomplished by turning
the knob of the “straight line
frequency,” variable condenser.

The crystal is mounted on a
panel near the secondary tuning
dial, where it is easily accessible
for adjustment. The proper
adjustment of the crystal is most
important, as the. intensity of
the received signal may be re-
duced to almost nothing if the
crystal is in poor adjustment.

(An excellent crystal detee-
tor is the carborundum unit
manufactured by the Carbor-
undum Co. of America, which
has a fixed adjustment, the sen-
sitivity being controlled by a
potentiometer. It is shown pic-
torially on page 11.—Editor.)

MARVELOUS NEW
AUDIO TRANSFORMER .
adds a musioal qualityto any setfar &
bayond anything you ever heard

before.

KARAS HARMONIK
Amplifies low, middle and high
tones—allto the same big volume,
thus eliminating distortion. Brings
out the vita harmonics and over—
tones of music. Price $7.00. Write

Karas Electric Co., 1090 Association Bldg , Chlcaga

See Page 8

HERCULES Aerial Mast
all steel construction!

Roof or Earth type. Com-
plete with guy wires, Masthead,
pulley, etc. Erection easy.
20 Ft. $10. e 40 Ft. $25.
60 Ft. $45.
\\§\ We pay freight. Write for
\ Jull details at once.

“\ S. W. HULL & CO.

\\\ Dept. 10

A
\
\\

2048 E, 79thS .
Cleveland,

. Ohio

Radio Age, Inc.
500 North Dearborn Street
Chicago
Gentlemen:
Hour, for one year, beginning with the

Name
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Condensers and Inductances
Were First B-T Products
(Continued from page 5)
engineer, John C. Tully, par-
ticularly, seems to have had a
very much different experience
in the business world than most
technical men whose horizon is
narrowed to this particular field
or some small part of it. He
seems in fact to have deliberate-
ly devoted a considerable period
of his life to gathering experi-
ence, rather than specializing
in any one department, even
though it meant financial sacri-
fice to do so. For example, while
acting as credit manager for an
electrical manufacturer and job-
ber, he organized a trade associa-
tion in the automotive equip-
ment field and while serving as
president of the same was of-
fered a position with a financial
agency at double the salary he
was receiving. He states at that
time he was more interested in
experience than salary and very
shortly thereafter was trans-
ferred from management of
credit and accounting to the
position of general superintend-
ent in charge of stocks, purchas-

ing traffic, etec.

AVING been a newspaper

reporter, advertising man-
ager, professor of college math-
ematics, a real estate sales man-
ager, and assistant bank cashier
(some of which positions were
held prior to entering engineering
school), it has to be something
decidedly new or unusual if he
has not come in contact with it
in one way or another in his
past experience. In spite of the
manifold duties of radio manu-
facturing, he finds time to serve
as vice-president of a National
bank, director of a first mort-
gage company, director of the
Radio Manufacturers Associa-
tion, secretary and treasurer of
a Bakelite moulding plant, ex-
ecutive committee member of
the Electrical Credit Association
and a member of various com-
mittees of the Associated Manu-
facturers of Electrical Supplies.

T THE time Mr. Tully be-
came acquainted with Mr.
Bremer, he was at work on the
development of a domestic oil
burner, another industry which

in recent years has shown won- |
derful development. Mr. Brem-|
er was engaged principally in|
the manufacture of the Bremer
V-tube radiators used by some
thirty leading manufacturers of|
trucks, tractors and gasoline
locomotives. = Their first job to-|
gether was in the development
of a semi-automatic machine for
“tinning”” auto radiator tubes,
overflow pipes, etc. Business|
was ready and waiting for any
one who could build such a ma-
chine, which has since entirely
replaced hand labor in this line.
As in the radio business, a num-
ber of these products were such
as to require not only develop-
ment of the product itself but of
the machine to make the prod-
uct and their experience in
these and other manufacturing |
jobs has contributed largely to|
the success of B-T radio manu-|
facture where many jobs had to|
be undertaken which to be suc- |
cessful required complicated
machinery. This concern has
always built practically all of
its own machines. In fact, at
different times when behind in
production and more equipment
was desired, particularly in the
winding of coils, it was well
known about town that this con-
cern was trying unsuccessfully
to find some one who could sup-
ply them with additional copies
of machines from their own
models that had been built up
and were in operation.

NE of the illustrations shows

a few of the machines for
winding the interior primary of
the torostyle transformer. These
machines are semi-automatic
and appear very simple but the
product must pass such severe
inspection tests that extremely
accurate work must be accom-
plished and at the same time
a reasonable output be main-
tained. These machines as well
as others employed in winding
the secondary and other parts
of the torostyle transformer
were developed entirely by Mr.
Bremer—it being probably
somewhat unusual in radio—
where the same man invented
the circuit, designed and pat-
ented the coils to be used there-
in and designed and built the
machinery for making the coils. |
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Week in RADIO

Get into the great new BIG-Pay Industry
—Radio. If you're earning a penny less
than $50a week. clip coupon

/l

now. Bend for AMAZING
FREE BOOK. Be a Radio
Expert, and draw down big i-
o
“My charges
for oonsultation

money for the easiest and
$2.50 per hour.

most fascinating work in the
Learn QUiCkly and All euccese due

world. Positions everywhere.
Need for Radio Experts in
every community. 8hort
houm.  BI Free
book gives all the facte.
Easily At Home |[toyou .
N q " R. W. Blagkhill
Master Radio Engineere will Brooklyn
show you how to qualify,
qQuickly and essily at home,
for Radio's fine johs. We
guarantee to train you
successfully. Every day N,
R. L.-trained men are taking
good places in the Radio
field. Thousands of open-
ings now awaiting the trainoed
man, F EMPLOY-
MENT SERVICE. Many
other hig features. Get the
facts—CLIP COUPON.

“Radio a gold

mine—~your

course worth

thousands.”™

A. R, Herke,
‘Winnipeg.

Get This Free Book!
Send coupon helow for
FREE BOOK — "Rich
Rewards in Radio.”
Read for youreell, No
provious experience
needed. Common
achooling enough.
WRITE NOW,

Receiving sets, from simplest kind to thou-
sand mile receiver, included to help you learn.

An UNEQUALLED OFFER. Other special
features for limited time only, so Act Quick!
NATIONAL RADIO INSTITUTE

Dept. FU-3, Washington, D. C.

National Radio Institute,
Dept. FU-3, Washington, D. C.

Without obligating me-in any wa.
¥, please send
;nl:oyour l{e: bpo‘k, “Rich Rewards in Radie:"
complete information on your ica
home-study Radio™%course. pragicals
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World All Fully
Records Verified

Longest distance ever received un a
loop aerial—8,375 miles.

Most consistent reception of stations
6,000 to 8,000 miles distant—117 pro-
grams in three months.

In 23 hours, brought in six different
stations—all over 6,000 miles distant.
Received greatest number of stations
located 6,000 or more miles away.

RECORDS BEYG UEPE

L. W. Farwell, Springfield, Mass.—'Assembled the
‘World's Record Super 9. Certainly is a hit. Get Pacific
Coast, Mexico, Porto Rico on a loop."”

Roland E. Currier, Tamworth, N. H.—"Picked up 52
DX stations 24 hours after huilding W R 5§ 9."

Rsalph C. Brown. Macomb, II.—"Had no trouble huild”
ing the W R § 9. Pulled in Pacific Coast and Mexico
City with ease. Performance 100% perfect. W R B9
is hest set I have ever heard.”

J. A, Agnes, Springfield, Mass.—"W R & 9 hrought in
DX stations never heard on our more expensive set.'’
W. L. Goodhart, Louisville, Ky.—"Located one hlock
from WHAS surrounded by street cars, elevators, etec.,
my W R S 9 brings in KFi, KHJ, CYL, CJCM, etc.
Recommend it to anyone.

You can get the same results.

ANYONE can build this remarkable receiver easily.

ALL THE PARTS

Send for data on all the parts necessary to make an
exact duplicate of this marvelous receiver in Port-
able Laboratory-Model together wlth complete in-
structions, blue prints, etc. FREE. Mr. Scott’s
story of the development of his master recelver and
proofs of 1Its record-breaking performances sent
on receipt of stamped and addressed envelope.

MATCHING

Special facilities for calibrating and match-

ing intermediate frequency transformers

and filters to match them., Write for full
particulars.

SCOTT RADIO LABORATORIES,
35 S. Dearborn St., CHICAGO, ILL.

1)

2)

(3)
(4)

— —

MORE PROFITS
for the

PROFESSIONAL
SET BUILDER

We have an unusually inter-
esting proposition to make to
the man who is now building
(or has the ability to build)
radio receiving sets for resale.

This is a real opportunity.
Write today for full informa-
tion.

GEARHART-SCHLUETER
RADIO CORP.

713 Voorman Avenue
Fresno, California

Use the Log-a-Wave Chart
on page 64
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Neutrodyne Owners May Im-
prove their Receiver
(Continued from page 10) -

battery current passing to the

radio frequency amplifier- tubes.

Keep at Sensitive Point
ARE should be taken to use
the resistance control
such a way as to keep the set
at the point of maximum sensi-
tivity. If the circuit does not
oscillate enough to make this
possible, turns should be added
to the primaries of the radio
frequency transformer coils,
adding one turn at a time until
the desired results are attained.
The modified receiver will use
less “B’” battery current than

before, particularly at the
shorter wavelengths, and “B”
batteries, therefore, will last

much longer. By far the great-
est advantage,  however, is the

in |
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Pyprach
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SORLp,
B30 op
’BATI% v/

12-Cell — 24-Volt,
Storage‘B’Battery

Pogitively given free with each
purchase of a WORLD *‘A""
Storage Battery. You must
send this ad with your order,
WORLD Batteries are famous
for their guaranteed quality
and service. Backed by years
of successful manufacture and
thousands of satisfied users.
Eqoipped with Solid Rubber e,
an jnsurance egalost ecid and feak=
age. Yoo rave 60 per ceot and geta

2-Year Guarantee

Bond in Writing WOBLD Bet. | Approved
tell their friends.’’ Tbat'e oor best proof [ and Listed
of performance. Seod Your order in today.
Solid Rubber Case Radio Batteries | 25 Standard
1 " e o ulilily .25 | by Leading
.28 .
5 o 14.00 | Authorties
Auto Batteries | incloding Radio
e o » $11.25 | News ors-
..... e« o 13.25 | torles, Popolar
e « » 16,00 Scleoce _Insti-
Juet etate bat-

Send No Mo O

we wlil shi;bdny order is r:zled. by Ex.

fact that the receiver is rendered
more sensitive and selective on
the short waves where conges-
tion exists,
sharper
cuits. Undesired signals are
more readily excluded. The var-
iable resistance, furthermore,
provides an excellent volume con-
trol, and since oscillation can
be adjusted so smoothly and
accurately, there will be a notice-
able improvement in the tone
quality.

Have Work Shop For
Radio Fans

S A MATTER of fact, it is |
very easy to build a radio |

receiving set of any kind—de-
clares a large radio supply com-
pany in Seattle—and when you
are through guarantee it will
work.

To prove this theory the re-
tail firm leased additional floor

space and built therein work- |

benches and bought tools. In
their daily advertising they fea-
tured the school-shop, as it was

named. Here any one might |

learn free of charge to build any
set in mind, with competent ra-
dio instructors to show exactly
what and how to do.

The work room provided
enough space for thirty workers
and in a few weeks this space
was filled each night for a three-
hour period. The results were
beneficial to the radio fans.

as tuning will be
in the associated cir- {

prese C. O. D., avhject to your examination
on \. FREE B Batiery ipciaded.
Enxglal gg{gnﬁﬁ persgent disco\ént for cash an

£l order, ¥y nOw an. -y ¥
antoed batters of 60 Por cant Baving o ran, ¥ 40d Lefax, Tac,

WORLD BATTERY COMPANY
1219 So. Wabash Ave.,  Dept.36 CHICAGO, ILL.

orld
'ORAGE B

ADHA

oA
oratorfes, Ra
n the Ho

| To the Man with an Idea |

| I offer a comprehensive, expe-
rienced efficient service for is
prompt, legal protection and the

! development of his proposition.

! Send sketch of model and de-
scription, for advice as to cost,
search through prior United States
patents, etc. Preliminary advice
gladly furnished without charge.

| My experience and familiarity

(" 1 with various arts frequently en-
able me to accurately advise clients

'§ as to probable patentability before

§ they go to any expense.

Booklet of valuable information and
form for properly disclosing your
idea fres on request. Wrils today.

{ RICHARD B. OWEN, Patent Lawyer
8 81 Owen Bldg., Washington, D. C.
41-M Park Row, N. Y. City

| YOU CAN GET
QGreater reflex or oryetal set
reeception if you uee the

BROWNLIE
VERNIER DETECTOR

$2.00 At your dealer or Direct.
ROLAND BROWNLIE & CO.

21 Sanders St. Medford Maaa.

' i : LOG & GUIDE for 1926. Gives
FREE :‘;‘e‘:u‘ﬂ h%:l;-e:ras w‘!’tb filustrations. ahowal’ ::;;
on standard radio . sets, -
zzgr.e‘txglﬁge ?2;’&: nl;ook belor{a "“:E’:ryi llv‘:’r.w lotter or postal
ano! 2
N WiH 4o P55 126 S. Canal St.. CHICAGO, U. S. A

Pleagse mention Radio Age when writing to advertisers
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Eliminating the Radio A’s,
B’s and C’s
(Continued from page 18)

tain gas, instead of being ex-
hausted to the highest obtainable
degree of vacuum. Some are
half-wave rectifiers, utilizing only
that part of the alternating cur-
rent going in one direction, and -
others are full-wave rectifiers.

The filters employed in battery
substitutes are made up of choke
coils and condensers. It seems to
be more difficult to secure satis-
factory filtration than it is to ob-
tain satisfactory rectification.
The relation of selling price to
sales is such that manufacturers
cannot always afford to put into
their battery substitutes the num-
ber and quality of condensers and
coils that will ensure the best re-
sults. In compromising between
cost and quality, a substitute may St
be produced that is satisfactory JER o TG GREG

under some conditions but that

fails to meet other conditions. A JEWELL ELECTRICAL
battery substitute may work well

with one type of. receiver and give ‘ : 6510 Q‘E{E ‘IStRUMENT QZEi)c;go
ba:d results with anOther'. A 26 Years Making Good Instruments™

trial of the battery substitute .
with the purchaser’s own re-

ceiver is the best safeguard
against disappointment.

L?Test Your Tubes

AT HOME

{One poor tube in a set
may be the cause of your
poor reception.

With a Jewell No. 107
Jr. Tube-Checker a set
owner can easily test his
tubes, replacing or re-
juvenating the poor ones.

{Send for special No. 735
circular describing this
necessary instrument.

Radio World's Fair Sept. 13-18

J. HERRMANN, managing

« director of the Radio
World’s Fair, which will be held
in New Madison Square Garden

Sept. 13-18, 1926, has sent the 0
following telegram to RADIO Engineers Always Select

AGE in response to reports there
will be no radio exposition un- ' E
o

der his management in New . 1
Variable Grid Leak

York City next year:
“No truth in statement that Operates on a new principle that permits
wide range of resistance variation, noise-

this is our last New York Show. less operation and low electrostatic capac-

We will run in 1927 and give our . ‘ected for ity. Fits all standard grid leak brackets,
radio friends of the past, pres- RALIO AGE D5 anv atiustment Sivon and is easily
ent, and future the best money Receiver Use it in your set. It improves distance
un b . reception and removes all doubt as to wheth-
1:Ii‘h:l/Ly.‘ o to Th | See Pa er or not grid leak resistance is correct.
1S 1S 1€ response Lo e

statement issued by the newly RADIO FOUNDATION, Inc., NEW YORK
formed Radio Exhibition Cor- Makers of the famous R. F. I. Speakers

poration, handling the radio
show which will be held in New

York simultaneously this year | LOW-LOSS COILS || | &gt ot eocmiono:

with the Radio World’s Fair, FRESHMAN and PFANSTEIHL type radio ?iettesfatuAr:'." your dealer, or write for descriptive
that 1 bkt 1d frequency transformers. D. C. C. wire, 200-550 CENTRAL RADIO LABORATORIES
at only one exhibition wou \navele;\gth. Mounts included. ) 3o 24 Keofe Ave., TS Wls.
Q Q Each $ 50 Set of Three $1.2 g .
be held in New York Clty next Guaranteed or money refunded. Specify size of

fall and indicating that their || wmtemer’ \(lo o0pnan &n '
ShOW Would be that -one. 22)5 Archer Ave. Chicago, 11l . @
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QI@‘ ‘} j ‘
No Noises!

Tones clearer, voices more distinct, and
volume greater with—AMPERITE, No mov-
ing parts. It brings the utmost out of each
individual tube. Specified in all popular
construction sets. Price $1.10.

FRadiall C"?ompa;_:y’
Dept. R.A.-6, 50 Franklin Su'eet, New York City

Werite for
FREE

6-Volt
Storage
Radio’ A’
Battery
00

Most amazing bateery value
ever offered] A genmne World
6-Volt Radio ‘*A"’ Battery with

e

ampere capacity for o
$5.001 Just the thing for Trickle C.0.D.
Charger. Famous World Qual- SendN
ity assured. [Equipped with end No

Solid Rubber Case "™

an assurance agsinst acid and leakage, Order Now. We
ship same day—by express C. 0. D. subject to your exami-
nation on arrival. Eztra Offer: 5%, discouut for cash in full

w 1 l withorder. ACT TODAY!

WORLD BATTERY CO.
Dept.136 ,

STORAGE BATTERIES 12195.WabashArve..Chicago

[KDKA = WEAF *WEN » W.JS = KHJ KGO = =

Solves All Radio Troubles

Radio World

is the great National Illustrated Radio
weekly, 15¢ a copy. All newsdealers $6
yearly (52 issues); $3 six months; $1.50
three months. Every issue contains
special articles by experts. Many illus-
trations, including diagrams—Up-to-date
list of stations—Cures for radio troubles
—Radio University; Great Question and
Answer Dept. — RADIO WORLD’S
“Diamond of the Air’’ has swept the
country. Special Booklet, blueprint and
name plate sent for 50c.

Special to Radio Age Readers

Send $1 and receive a trial subscription
of tex issues, or send $3.00 for six months
subscription (26 issues) and get the
‘Diamond of the Air’’ booklet, blueprint
and name plate free.

Special Offer Subscription Blank

Radio World, 145 W. 45th St., N. Y.

Send me RADIO WORLD for 10 weeks for en-
closed $1.00, or for six months for enclosed $3.00
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NO CHAOS TO
WAVE P

The Magazine of the Hour

RESULT FROM
IRATING

Hoover Seems to Take Ex-

tremist View

HERE is no cause for alarm
in the radio industry and the
ranks of the listeners over the

{ recent court case in which the

- Zenith organization was given a

favorable verdict in the suit
which the government, through
the Department of Commerce,
brought against thdt company.
Station WJAZ was charged with
operating on a wavelength not
authorized by the Department of
Commerce.

This is the consensus among
leaders in the radio industry and
others. The view taken by Sec-
retary Hoover that the winning
of the case by the Zenith people
would result in chaos and the
junking of $600,000,000 worth of
radio sets, is declared to be en-
tirely out of proportion to the
probable consequences of the
case.

Secretary Hoover’s idea ap-
pears to urge congress to pass
legislation on which the regula-
tion of the radio broadcasting
may be placed in the hands of one
cabinet official, himself. There is
some opposition to vesting so
much power in one individual.

ONGRESSMAN Fred A.

Britten, Illinois, chairman
of the committee on aeronautics
of the committee on naval affairs
said:

“I believe it has been clearly
demonstrated that regulation of
radio by one individual is not only
undesirable but un-American in
principle. I do not believe that
Congress will become unduly ex-
cited, nor that the Senate. will
hastily pass legislation which will
perpetuate Hoover as the czar of
the air.”

RVING HERRIOT,
for Zenith, said:

“Recent Department of Com-
merce statements have caused
misapprehension in the public
mind. The law of 1912 is still in-
tact. The decision was not to at-
tack the validity of that law, but
merely a provision of the regula-
tions of the Department under
which Zenith was prevented from

attorney

of Situation

broadcasting as it desired when
one of these same regulations
states that any person engaged in
bona fide commercial communica-
tion or in experimentation in
connection with the manufacture
and sale of radio apparatus for
commercial purposes may use
any wavelength up to six hundred
meters, and likewise provides
that no person not engaged in
either of these particular classes
of business may use a wave
length in excess of two hundred
meters without special authority
granted by the Secretary of Com-
merce. Mr. McDonald and Zen-
ith Radio have always been
heartily in.favor of legislation to
regulate radio. Their only point
of difference with the Depart-
ment is that they advocate vest-
ing the authority in an independ-
ent commission not controlled nor
appointed by the Secretary of
Commerce, nor subject to the
-domination of any officer of the
government.”

Since the law of 1912 is not in-
validated by the recent decision,
but rather its provisions affirmed,
the only classes of stations which
could take a wavelength in ex-
cess of 200 meters would be
either a company engaged in
radio communication or else an
organization manufacturing and
experimenting with radio appara-
tus.

Hence part of this provision
would be only open to a radio
manufacturer. There are not
enough manufacturers who are
desirous of broadcasting and as a
result there is no need for fear
on the part of either the industry
or the public.

(44 HERE never has been,”

saild Mr. E. F. McDonald,
Jr., President of the Zenith Ra-
dio Corporation, “nor is there
now, any question in the minds of
thinking people as to whether or
not Federal control of radio shall
continue. It is merely a question
of what department or commis-
sion of the government that con-
trol should be vested in.”
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WGY'’S Super Power Set is
Held Constant by Crystal
Quartz
(Continued from page 21)

and the signal strength is slightly
greater. These distances vary

slightly with the power of the |

transmitter. Rapid fading is not
often observed, however, and in
this respect the regular broadcast
waves seem to be different from
the short waves. The reports in- |
dicate that the rate of fading in-
creases steadily as the wave-
length grows shorter. '

The main objective of the in-
vestigation in cooperation with
widely scattered, volunteer as-
sistants, is an answer to the ques-
tion—what is the relation be-
tween weather and radio recep-
tion, or do weather conditions in-
fluence radio? Variations of sig-
nal strength, static and fading |
are all bugaboos of the listeners
and an effort is being made to re- 1
late these irregularities to
changes in barometric pressure
and temperature. If definite re-
lationships between radio recep- |
tion and weather conditions can |
be established, it will be possible ]
to predict receiving conditions in
any part of the country as re-
liably as it is now possible to fore-
cast weather conditions.

Thus far investigations by
General Electric engineers indi-
cate that the connection between
barometric pressure and temper-
ature with radio conditions is not
definite, or if it is definite, that
it is so complex that it is not yet
understood. Temperature seems
to have no effect on the signals
themselves, although it is known
that in summer there is an in-|
crease in static. The study sol
far shows that the barometer
makes little difference when both
transmitter and receiver are at
the same pressure. When trans-
mission is from a high to a low
area transmission is best at short
and at long distances, but at me-
dium distances of about 600 miles
it is best from an area of low
pressure to an area of high pres-
sure. The phenomena is appar-
ently related to the distribution
of storm areas over the country
and requires a great deal more
study.
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which will include—

532 SOUTH CANAL STREET

BREMER-TULLY

Torostyles

The Torostyle is used in the famous Counter-
phase receiver. It may be adapted to other circuits
using one or more stages of r. f. ‘

Made in three styles and for a specific
purpose:
TYPE TA—-the Antenna Coupler -

TYPE TC—for intermediate stages -
TYPE T4—for the B-T 4 and Golden Rule

Watch for the new BREMER-TULLY offerings

B Battery Eliminators complete

B Battery Eliminator parts.

Sockets—Non-Microphonic type
New Push Type.

Circulars ready June Ist.

BREMER-TULLY MFG. CO.

THERE are many

“Toroids,” butonly
one B-T Torostyle. It |
1s the result of all the

inductance designing ex-
perience that has given B-T
an international reputation
for R. F. superiority.

$4.00
$4.00

$4.00

CHICAGO, ILLINOIS

Elements of Radio
Communication

LLERY W. STONE, Lieu-
tenant Commander (U. S.
N. R.), who is well known as a
writer on radio engineering, has
completed a new third edition
of his “Elements of Radio Com-
munication for the engineer,
amateur, student and laymen. It
is published by D. Van Nostrand
Co., New York and discusses the
theory and practice of radio in

easily understandable terms.

" For perfect control of tone
and volume use the Electrad #
500,00 0-ohm Compensator. \
For free hook-up write 428

B’way, N. Y. City.

g new Aerfal guaranteed to eliminate all power
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KDKA
KDLR
KDYL
KFAB
KFAD
KFAF
KFAU
KFBB
KFBC
KFBK
KFBL
KFBS
KFBU
KFCB
KFDD
KFDM
KFDX
KFDY
KFDZ
KFEC
KFEL
KFEQ
KFEY
KFFP
KFGQ
KFH
KFHA
KFHL
KFI
KFIF
KFIO
KFIQ
KFIU
KFIZ
KFJB
KFJC
KFJF
KFJI
KFIM
KFJR
KFJY
KFJZ
KFKA
KFKU
KFKX
KFKZ
KFLR
KFLU
KFLV
KFLX
KFLZ
KFMR
KFMW
KFMX
KFNF
KFOA
KFOB
KFON
KFOO
KFOR
KFOT
KFOX
KFOY
KFPL
KFPM
KFPR
KFPW
KFPY
KFQA
KFQB
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Correct List of Broadcast Stations

Westinghouse Electric & Mfg. Co._ East Pittsburgh, Pa.
Radio Electric Co Devils Lake, N. D.

Newhouse Hotel Salt Lake City, Utah
Nebraska Buick Auto Co. Lincoln, Neb.
McArthur Bros. Mercantile Co........_.._... Phoenix, Ariz.
A.E.Fowler. San Jose, Calif.

Boise, Idaho

Independent School Dist

F. A. Buttrey & Co Havre, Mont.
W. K. Azbill .—...San Diego, Calif.
Kimball-Upson Co..oeeeoeooee o Sacramento, Calif.
Leese Bros. Everett, Wash.
School District Ne-One.___ ... Trinidad, Colo.
Bishop N.S. Thomas Laramie, Wyo.
Nielson RadioSupply Co. . _.__.__. Phoenix, Ariz.
St. Michaels Cathedral._ Boise, Idaho
Magnolia Petroleum Co.______.________. Beaumont, Texas
First Baptist Church Shreveport, La.
South Dakota State College...—.._..______ Brookings, S. D.
Harry O. Iverson Minneapolis, Minn.
Meier & Frank Co ..Portland, Ore.
Winner Radio Corp. Denver, Colo.
J. L. Scroggin QOak, Neb.
Bunker Hill & Sullivan Min. & Con. Co._Kellogg, Idaho
First Baptist Church Moberly, Mo.

Crary Hardware Co Boone, Iowa
Hotel Lassen Wichita, Kans.
Western State College of Colo._—_._.._... Gunnison, Colo.
Penn. College Oskaloosa, Iowa

E. C. Anthony, Inc Los Angeles, Calif.
Benson Polytechnic Institute._____.______. Portland, Ore.
North Central High School.__........_..__. Spokane, Wash.
First Methodist Church_......_._______ Yakima, Wash.
Alaska Electric Light & Power Co..._.._._. Juneau, Alaska
Daily Commonwealth.______._______ Fond du'Lac, Wis.
Marshall Electrical Co.._______.___ Marshalltown, Iowa
R. B. Fegan (Episcopal Church).__._Junction City, Kans.
National Radio Manf. Co.—.._.._.. .Oklahoma City, Okla.
Liberty Theatre (E.E. Marsh).__.._...__._... Astoria, Ore.
University of North Dakota......._.... Grand Forks, N. D.
Ashley C. Dixon & Son Portland, Ore.
Tunwall Radio Co Fort Dodge, Iowa
S. W. Baptist Theological Seminary___.. Ft. Worth, Tex.
Colo. State Teachers College.______.._._.._.. Greeley, Colo.
The University of Kansas Lawrence, Kans.
Westinghouse Elec. & Mfg. Co.________._ Hastings, Neb.
F. M. Henry. Kirkville, Mo.
University of New Mexico......_..___. Albuquerque, N. M.
San Benito RadioClub. ... San Benito, Texas
Swedish Evangelical Church....._._.__.._. Rockford, Ill.

Galveston, Texas
Anita, Ia.

George Roy Clough.
Atlantic Automobile Co

Morningside College ... Sioux City, Iowa
M.G. Sateren Houghton, Mich.
Carleton College. Northfield, Minn.
Henry Field Seed Co Shenandoah, lowa
Rhodes Department Store..._.._.._..__.__._. Seattle, Wash.
Chamber of Commerce..._..c......_... Burlingame, Calif.
Echophone Radio Shop....._.__.._..__. Long Beach, Calif.
Latter Day Saints’ University......Salt Lake City, Utah
David City Tire & Electric Co..._.._... David City, Neb.
College Hill Radio Club. Wichita, Kans.
Board of Education, Tech. High School....Omaha, Nebr.
Beacon Radio Service St. Paul. Minn.
C. C. Baxter Dublin, Texas.
The New Furniture Co....ccoveemeee .. Greenville, Texas.
Los Angeles County Forestry Dept...Los Angeles, Calif.
St. Johns M. E. Church...... .. _ . Carterville, Mo.
Symons Investment Couerceiceeee . Spokane, Wash.

The Principia St. Louis, Mo.
The Searchlight Publishing Co......._.. Fort Worth. Texas

309
231
246
341
273
217
280
275
216
248 |
224
238
270
238
278
316
250
273
231
248 |
254
268
233
242
226
268
252
240

KFQD
KFQP
KFQU
KFQW
KFQZ
KFRB
KFRC
KFRU
KFRW
KFSG
KFUL
KFUM
KFUO
KFUP
KFUR
KFUS
KFUT
KFUU
KFVD
KFVE
KFVG
KFVI
KFVN
KFVS
KFVW
KFVY
KFWA
KFwWB

Chovin Supply Coweemeecececee Anchorage, Alaska
G. S. Carson, Jr Iowa City, Ia.
W. Riker. Holy City, Calif.
C. F. Knierim North Bend, Wash.
Taft Products Co Hollywood, Calif.
Hall Bros.... Beeville, Texas
City of Paris Dry Goods Co........... San Francisco, Calif.
Stephens College. ! Columbia, Mo.
United Churches of Olympia_.._..___.._._. Olympia, Wash.
Echo Park Evan. Assn...._._._._..____. Los Angeles, Calif.

Thomas Groggan & Bros. Music Co.....Galveston, Texas

W. D. Corley...coooooeo Colorado Springs, Colo.
Concordia Seminary. St. Louis, Mo.
Fitzsimmons General Hospital .._______..____ Denver ,Colo.
Peery Bldg. Co Ogden, Utah

Louis L. Sherman QOakland, Calif.

University of Utah Salt Lake City, Utah
Colburn Radio Labs...._.__.._ . .| San Leandro, Calif.
McWhinnie Electric Coummoomeoe .. San Pedro, Calif.
Film Corporation of America._......_........ St. Louis, Mo.
First MV E. Church..._.. ... _ . Independence, Kans.
Headquarters Troop, 56th Cavalry...___. Houston, Texas

Carl E. Bagley. Fairmont, Minn.
Hirsch Battery and Radio Co.....Cape Girardeau, Mo.

Airfan Radio Corp San Diego, Calif.
Radio Supply Coe oo Albuquerque, N. M.~
Browning Bros. Co. Ogden, Utah.

Warner Bros Hollywood, Calif.

468 | KFWC L. E. Wall San Bernardino, Calif.
248 KFWF St. Louis Truth Center. St. Louis, Mo.
265 KFWH F. Wellington Morse, Jro . . | Chico, Calif.
256 | KFWI Radio Entertainments, Inc.....South San Franciso, Calif.
226 | KFWM Oakland Educational Society._____..___. Oakland, Calif.
273 | KFWO Lawrence Mott Avalon, Calif.
248 | KFWU Louisiana College Pineville, La.
219 | KFWV Wilbur Jerman Portland, Oreg.
261 | KFXB Bertram O. Heller. Big Bear Lake, Calif.
246 | KFXD Service Radio Co.. Logan, Utah
278 | KFXF Pike's Peak Broadcasting Co...Colorado Springs, Colo.
263 | KFXH Bledsoe Radio Company._....._.__________ El Paso, Texas

246 | KFXJ Mt. States Radio Dist. Inc. (Portable Station)......_._....
254 0 ... = Denver, Colo.
273 | KFXR Classen Film Finishing Co...._._... Oklahoma City, Okla.
275 | KFXY Mary M, Costigan Flagstaff, Ariz.
288 | KFYF Carl’s Radio Den Oxnard, Calif.
226 | KFYJ Chronicle Publishing Co.eoeeeee e Houston, Texas
254 | KFYO Buchanan-Vaughan Co..._._.__.___. Texarkana, Tex.
236 | KFYR Hoskens-Meyers, Inc ....Bismarck, N. Dak.
229 KGO  General Electric Co Oakland, Calif.
240 | KGTT Glad Tidings Tabernacle.__.._.._._. San Francisco, Calif.
273 KGU  Marion A. Mulrony.—.._....._. ... Honolulu, Hawaii.
261 | KGW  Portland Morning Oregonian..._.....___.... Portland, Oreg.
263 | KGY St. Martins College. Lacy, Wash.
337 KHJ  Times-Mirror Co Los Angeles, Calif.
263 | KHQ Louis Wasmer. Seattle, Wash.
454 | KIJBS ]. Brunton & Sons. San Francisco, Calif.
226 | KJR  Northwest Radio Service Coweeoeroeeee o Seattle, Wash.
233 | KLDS Reorganized Church.._.._._.____. Independence, Mo.
236 | KLS Warner Brothers Radio Supplies Co.-...Oakland, Calif.
226 | KLX  Tribune Publishing Cowooo o ____| QOakland, Calif.
231 |KLZ Reynolds Radio Co Denver, Colo.
248 | KMA  May Seed & Nursery Co Shenandoah, Towa
252 | KMJ  Fresno Bee Fresno, Calif.
252 | KMMJ M. M. Johnson Cowemmem . Clay Center, Nebr.
242 KMO Love Electric Co Tacoma, Wash.
231 | KMOX Voice of St. Louis. St. Louis, Mo.
258 | KMTR Turner Radio Corp. oo Los Angeles, Calif.
266 | KNRC C. B. Juneau Los Angeles, Calif.
261 | KNX Los Angeles Evening Express.......... Los Angeles, Calif.
263 | KOA  General Electric Co Denver, Colo.

227
224
217
216
225
248
268
500
219
275
258
239
545
234
224
256
261
220
205
2490
236
240
227
224
246
250
261
252
211
214
254
226
207
211
238
213
203
205
250
242

216
214
205
205
238
210
248
361
207
270
491
246
405
394
220
384
441
250
508
266
252
234
229
250
280
238
208
337
322
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Radio Communication on
Short Waves
(Continued from page 20)
reliable with such power, but
nevertheless, a number of mes-
sages have been thus exhanged.

One result of the short wave
development has been the eager

entry of amateurs in almost every |

country of the world into the
transmitting game. This brings
its troubles and makes necessary
very careful government super-
vision to prevent trespass upon
bands allotted to the government
and commercial activities. On the
other hand, however, this has
given the radio art a tremendous
advance and it has permitted the
forming of almost countless in-
ternational acquaintances. It is
not at all uncommon these days
to listen in on conversations be-
tween South Africa and New
Zealand, or between Great Britain
or America, or between France
and South America. 1 have
known an American amateur to
communicate with amateurs of
three or four different national-
ities in one evening.

I do not need to tell you that
all this is bringing the world
closer together and helps people
who are geographically far apart
to understand each other better,

which is one of the best ways to.

reduce the chance of armed con-
flicts in the future.

Another very interesting
thing has come out of the

short wave development, and that |

is that it is entirely possible to re-
ceive a radio signal on short
waves over greater distance than
one-half around the world.
Knowing the properties of these
waves, we can definitely say, if
Johannesburg, South Africa,
hears one of our West Coast
stations at a time of the day
when there is nine hours of day-
light between that station and Jo-
hannesburg, that a 40-meter
wave could not possibly have
traveled such a distance during
daylight ; therefore, it must have
gone the other way around the
world, namely, a distance of
16,000 miles.

Sometime when the conditions
are just right, it should be pos-
sible to locate a receiving station
within the skip distance of a
transmitter operating on very
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short waves, and to receive a sig-
nal from that transmitter after
it has traveled completely
around the world.

I am the last person to mini-
mize the great value of broad-
casting as it exists today. Some of
you who in the old days long be-
fore the existence of WCAP or
WRC remember the pioneer work

done by NSF and NOF, which
stations were operated by the
Navy under my direction, and
were the first stations in the
world to broadcast a presiden-
tial speech and various addresses
by cabinet members, members of
Congress and other officials, and
also the first to put on the air
the United States Navy Band.
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KOAC Oregon Agricultural College..._.._.._....... Corvallis, Oreg.
KOB  N.Mex. College Ag. & Me. Arts..State College, N. Mex.
KOCH Central High School Omaha, Neb.
KOCW Oklahoma College for Women..._.._..... Chickasha, Okla.
KOIL Monarch Manufacturing Co........... Council Bluffs. Iowa

KOIN H. B. Read....... Portland, Ore.
KOMO Bert F. Fisher Seattle, Wash.
KOWW Blue Mt. Radio Assn.............. Walla Walla, Wash.
KPO Hale Bros San Francisco, Calif.
KPPC Pasadena Presbyterian Church......._... Pasadena, Calif.
KPRC Houston Post Dispatch..._...._...._..... Houston, Texas
KPSN Star-News Publishing Co..._._..__._..____ Pasadena. Calif.
KQV  Doubleday-Hill Electric Co...cccecem....... Pittsburgh, Pa.
KQW Charles D. Herrold.. San Jose, Calif.
KRE  Berkeley Daily Gazette.....ooooooeeoeeo__.. Berkeley, Calif.
KSAC Kansas State Agricultural College....Manhattan, Kans.
KSD  Pulitzer Printing Co St. Louis; Mo.
KSL  Radio Service Corp. of Utah....___. Salt Lake City, Utah
KSMR Santa Maria Valley Railroad Co.._.Santa Maria, Calif.
KSO A. A. Berry Seed Co Clarinda, lowa
KTAB Associated Broadcasters........cccoceeeeea Oakland, Calif.
KTBI Bible Institute Ios Angeles, Calif,
KTBR Brown’s Radio Shop Portland, Ore..
KTHS New Arlington Hotel Co....ceccoe.._... Hot Springs, Ark.
KTNT N. Baker. Muscatine, lowa
KTW  First Presbyterian Church..oeoo ... Seattle, Wash.
KUOA University of Arkansas. Fayetteville, Ark.
KUOM State University of Montana...._......... Missoula, Mont.
KUSD University of South Dakota................. Vermillion, S. D.
KUT  University of Texas Austin, Texas
KVOO The Voice of Oklahoma. o Bristow, Okla.
KWCR H. F. Paar Cedar Rapids, Iowa
KWG  Portable Wireless Telephone Co.._._....... Stockton, Calif.
KWKC Wilson Duncan Studios...—..c.cceou..o.... Kansas City, Mo.
KWKH W. G. Patterson. Kennonweod, La.
KWSC State College. Pullman, Wash.
KWUC Western Union College......cceoeeo..... Le Mars, Iowa
KWWG City of Brownsville Brownsville, Texas
KYW  Westinghouse Electric & Mfg. Co....c....._... Chicago, Ill.
KZIB 1. Beck Manila, P. 1.
KZKZ Electrical Supply Co. oo Manila, P. I,
KZM  Preston D. Allen Oakland, Calif.
KZRQ Far Eastern Radio...cccoooeeeoececineaanees Manila, P. I.
KZUY F. ]. Elser o Manila, P. I.
NAA U.S. Navy Dept. Arlington, Va.
WAAD Ohio Mechanics Institute..... ... ....... Cincinnati, Ohio
WAAF Chicago Daily Drovers Journal..._....._.._.. Chicago, Ill.
WAAW Omaha Grain Exchange. ..ol Omaha, Nebr.
WABB Harrisburg Radio Co. ........ ............Harrisburg, Pa.
WABC Asheville Battery Co., Incouccccerecene..n Asheville, N. C.
WABI 1st Universalist Church Bangor, Me.
WABO Lake Avenue Baptist Church..._.._.._... Rochester, N. Y.
WABQ Haverford College, Radio Club......_..__.... Haverford, Pa.
WABR Scott High School Toledo, Ohio

WABW College of Wooster Wooster, Ohio
WABX Henry B. Joy Mt. Clemens, Mich.
WABY John Magaldi, Jr .....Philadelphia, Pa.
WABZ Coliseum Place Baptist Church..._.... _.New Orleans, La.
WADC Allen T. Simmons (Allen Theatre)._.._.._..._.Akron, Ohio
WAFD Albert B. Parfet Co...oceo oo, Port Huron, Mich.
WAGM R. L. Miller Royal Oak, Mich.
WAHG A.H. Grebe & Couocemoaee. Richmond Hill, N. Y.
'WAIT A. H. Waite Co Taunton, Mass.
WAIU American Insurance Union._.._.......... Columbus, Ohio
WAMD Radisson Radio Corp. —ceeceeecnnc... Minneapolis, Minn.
WAPI Alabama Polytechnic Institute._.._........_.. .Auburn, Ala,

WARC American Radio & Research Corp......... Medford, Mass.
WATT Edison Electric Boston, Mass.

WBAA Purdue University...cccoceeeecercn . W. Lafayette, Ind.
WBAK Pennsylvania State Police...oeuoaeicoa... Harrisburg, Pa.
WBAL Consolidated Gas & Elec. Co..cunccemee... Baltimore, Md.

WBAO James Millikan UniversitV....cecceceeccoenn.. Decatur, Il
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278
261
263
207
246
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294
244
248
261
244
273
275
246
270
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WBAP Wortham-Carter Pub.(Star Telegram)..Ft. Worth, Texas
WBAW Braid Elec., & Waldrum Drug Co...Nashville, Tenn.
WBAX John H. Stenger, Jre..co.eooocoe ... _Wilkes-Barre, Pa.
WBBL Grace Covenant Presbyterian Church....Richmond, Va.
WBBM Atlass Investment Co Chicago, Il
WBBP Petoskey High School Petoskey, Mich.
WBBR People’s Pulpit Assoc Rossville, N. Y.

WBBS First Baptist Churzh New Orleans, La.
WBBW Ruffner Junior High School..._.._.._.._.._..... Norfolk, Va.
WBBY Washington Light Inf.Co.*“B"” 118th inf,Charleston,S.C.
WBBZ C. L. Carrell Chicago, Ill.
WBCN Foster & McDonnell.._.. Chicago, Ill.
WBDC Baxter Laundry Co.eecioceaeeecee_... Grand Rapids, Mich.
WBES Bliss Electrical School....._.._.._...... Takoma Park, Md.
WBNY Shirley Katz New York, N. Y.
WBOQ A. H. Grebe & Co., Ince.cccee—..... Richmond Hill, N. Y.
WBPI 1. R. Nelson Newark, N. J.
WBRC Bell Radio Corporation...................Birmingham, Ala
WBRE Baltimore Radio Exchange........_...... Wilkes-Barre, Pa.
WBT  Charlotte Chamber of Commerce....._... Charlotte, N, C.
WBZ  Westinghouse Elect. & Mfg. Co._.._... Springfield, Mass.
WBZA Westinghouse Elect. & Mfg. Co...._.._..... Boston, Mass.
WCAC Connecticut Agricultural College........ Mansfield, Conn.
WCAD St. Lawrence University......_.___._.____ Canton, N. Y.
WCAE Kaufmann & Baer Co. & The Pitts. Pr..Pittsburgh, Pa.
WCAJ Nebraska Wesleyan University..University Place, Nebr.
WCAL St. Olaf College Northfield, Minn.
WCAM Galvin Radio Supply Co.ooemeeeee Camden, N. J.
WCAO A. A andA.S.Brager.o.ooeeeeo.. Baltimore, Md.
WCAP Chesapeake & Potomac Tel. Co...—... Washington, D. C.

WCAR Southern Radio Corp. of Texas._..San Antonio, Texas
WCAT State College of Mines.....cc.o.... Rapid City, S. Dak.
WCAU Universal Broadcasting Co Philadelphia, Pa.
WCAX University of Vermont......o.oooeveeeeeeeee Burlington, Vt.
WCBA Charles W. Heimbach.........................Allentown, Pa.
WCBD Wilbur C. Voliva Zion, I11.
WCBE Uhalt Radio Co New Orleans, La.
WCBH University of Mississippi..ccoccemeeacemaa. .Oxford, Miss.
WCBM Charles Swarz. Baltimore, Md.
WCBR C. H. Mester Providence, R. 1.
WCCO Washburn-Crosby Co Anoka, Minn.
WCLO C. E. Whitmore. Camp Lake, Wisc.
WCLS H. M. Couch Joliet, Il
WCOA City of Pensacola .coceeceaiecciceenm.e. Pensacola, Fla.
WCSH Henry P. Rines. Portland, Maine
WCSO Wittenberg College. Springfield, Ohio
WCWS Chas. W. Selene (Portable).._......_.... Providence, R. 1.
WCX  Free Press and Jewett R. & P. Co......._... Detroit, Mich.
WDAD Dad’s Auto Accessories, Inc.._..c.._.._. Nashville, Tenn.
WDAE Tampa Daily Times Tampa, Fla.

WDAF Kansas City Star Kansas City, Mo.
WDAG ]. Laurence Martin Amarillo, Texas
WDAH Trinity Methodist Church ... El Paso, Texas
WDAY Radio Equipment Corp...cooo..._... Fargo, N. Dak.
WDBE Gilham-Schoen Elec. Co Atlanta, Ga.
WDBJ Richardson Wayland Elec. Corp..........._... Roanoke, Va.
WDBK M. F. Broz .-Cleveland, Ohio.
WDBO Ro.lins College, Inc....._...... o Winter Park, Fla.
WDBZ Boy Scouts, City Hall Kingston, N. Y.
WDEL Wilmington Elec. Specialty Co.......__.. Wilmington, Del.
WDGY Dr. George W. Young..._.._......... Minneapolis, Minn.
WDOD Chattanooga Radio Co., Inc......... Chattanooga, Tenn.
WDRC Doolittle Radio Corp...cccceeueemcam.nn New Haven, Conn.
WDWF Dutee Wilcox Flint, Incca—ececaecaac. Cranston, R. I.
WDZ  ].L.Bush Tuscola, I1l.
WEAF American Telephone & Telegraph Co..New York, N. Y.
WEAI Cornell University...... Ithaca, N. Y.
WEAM Bor. of N. Plainfield............_...North Plainfield, N. J.
WEAN Shepard Co Providence, R. I.
WEAO Ohio State University. ..occocmeemrencss Columbus, Ohio
WEAR Goodyear Tire and Rubber Co............ Cleveland, Ohio
WEAU Davidson Bros. Co Sioux City, Iowa

476
236
256
229
226
238
273
252
222
268
216
266
256
222
210
236
263
248
231
275
331
242
275
263
461
254
337
236
275
468
263
240
278
250
254
345
263
242
229
210
416
231
214
222
256
248
210
517
226
273
366
263
268
261
270
229
227
240
233
266
263
256
268
441
278
491
254
261
270
294
389
275
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Modulator Plug Handy for
Cutting Interference

ENTRALAB has added an-

other item to its popular list
of resistances, this being a modu-
lator plug.
sistance unit incorporated into a
phone plug and serves as a
means of cutting down the vol-
ume of reception without re-
course to extra jacks in the re-
ceiver.

The device is illustrated above.
On test at the Radio Age labora-
tory it was found especially de-
sirable on short wave work
(code) where by means of alter-
ing the resistance of the modu-
lator plug it was possible to elim-

|

It is a variable re- |

inate interfering stations by dim- |

ming them out against a stronger
signal. It also served happily in
cutting down somewhat power
line leak signals in the back-
ground. On broadcast reception
it also helped in cutting down the
background noise so desired sig-
nals could come through with
good clarity.

Cushioned Tubes Made
by Van Horne

O ELIMINATE microphonic

noises in tubes in a novel
manner the Van Horne Co. has
designed a ring of soft resilent
crepe rubber which is incorpor-
ated into the base of the tube.
According to the tests made on
the new method of tube mount-
ing the rubber cushion eliminat-
es all mechanical vibrations of
the tube and also prevents sym-
pathetic vibrations from the set
and loud speaker acting upon
the tube.

Since the crepe rubber ring is
incorporated in the base of the
tube no change in wiring is
necessary. The tube fits any
sockets and has the standard
UX type prongs.
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Breaking the Neck of the Bottle
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R-200

Amplifying Transformer

Is your amplifier like the neck of a bottle checking
and cramping the flow of music and causing your
reproducer to emit forced and distorted programs?
Upon your selection of amplifying transformers
depends the success of your receiver as a musical
instrument.

The Thordarson R-200 amplifier is designed for the
musical epicure. It provides for the free and un-

distorted flow of all notes
from well into the bass up
past the highest notes of the
musical scale. With the R-
200, the heretofore ‘“‘bottled
tones’’ now come through
with full volume and timbre.

Amplifying Transformers

Autoformer all frequency
amplifiers

Power amplifying trans-
formers

Modulation and micro-
phone transformers

Raytheon B-eliminator
transformers and chokes

There are more Thordarson
amplifying transformers
used in leading manufac-
tured sets than all compet-
itive transformers com-
bined.  Specified wher-
ever tone quality is para-
mount.

Write for Descriptive Circular

THORDARSON

Transformer specialists since 1895
World’s oldest and largest exclusive transformer makers

Huron & Kingsbury Sts., Chicago

RADIO AGE SUBSCRIPTION BLANK

Radio Age, Inc.
500 North Dearborn Street
Chicago

$2.50 A YEAR

Gentlemen: Please enter my subscription for RADIO AGE, the Magazine of the
Hour, for one year, beginning with the ................ issue, for which I enclose $2.50.

Name

Street Address
City
State

Send cash, money order or draft. (6-26)
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WEBC
WEBD
WEBE
WEBH
WEBJ
WEBL
WEBQ
WEBR
WEBW
WEBZ
WEEI
WEHS
WEMC
WENR
WEW
WFAA
WFAM
WFAV
WFBC
WFBD
WFBE
WFBG
WFBH
WFBJ
WFBL
WFBM
WFBR
WFBZ
WFDF
WFI
WFKB
WFRL
WGAL
WGBB
WGBC
WGBF
WGBI
WGBM
WGBR
WGBS
WGBU
WGBX
WGCP
WGES
WGHB
WGHP
WGMU
WGN
WGR
WGST
WGY
WHA
WHAD
WHAM
WHAP
WHAR
WHAS
WHAZ
WHB
WHBA
WHBC
WHBD
WHBF
WHBG
WHBH
WHBJ
WHBL
WHBM
WHBN
WHBP
WHBQ
WHBU
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Walter Cecil Bridges

Roy W. Waller.

Superior, Wisc.
Electrical Equip. & Service Co._.._.._.._ _.Anderson, Ind.
Cambridge, Ohio 234
Edgewater B. H. & Herald Examiner..____.. Chicago, IlL.
Third Avenue Railway Co._..___..___. New York, N. Y.,

242
246

370
273

Radio Corp. of America (Portable)...New York, N. Y. 226
Tate Radio Corp Harrisburg, Ill. 226
H. H. Howell Buffalo, N. Y. 244
Beloit College Beloit, Wisc. 268
Savannah Radio Corp Savannah, Ga. 263
The Edison Elec. Illuminating Co._.._.._... Boston, Mass. 349
Robert E. Hughes. Evanston, III. 203
Emanuel Missionary College....Berrien Springs, Mich. 285
All-American Radio Corpeeeeoeeoce ... Chicago, Ill. 266
St. Louis University. St. Louis, Mo. 248
Dallas News & Dallas Journal.._...._. ... Dallas, Tex. 476
Times Publishing Co St. Cloud, Minn. 273
University of Nebraska Lincoln, Neb. 275
First Baptist Church Knoxville, Tenn. 250
Gethsemane Baptist Church..._.._..__.. Philadelphia, Pa. 234
John Van De Walle Seymour, Ind. 226
The Wm. F. Gable Co. Altoona, Pa. 278
Concourse Radio Corp.,........... Richmond Hill, N, Y. 273
St. John's University._._.._.._....._ ...Collegeville, Minn. 236
Onondaga Hotel Co... Syracuse, N. Y. 252
Merchants Heat & Light Co......_.._... Indianapolis, Ind. 268
Fifth Inf. Md. Nat'l Guard.. _.._.._.___.. Baltimore, Md. 254
Knox College. Galesburg, Ili. 254
F. D. Fallain Flint, Mich. 234
Strawbridge and Clothier....._....._... Philadelphia, Pa. 394
F. K. Bridgman Chicago, Ill. 217
Robert Morrison Lacey...eoocoeeeo_.. Brooklyn, N. Y. 205
Lancaster Elec. Supply & Const. Co....._Lancaster, Pa. 248
Harry H. Carman Freeport, N. Y. 244
First Baptist Church Memphis, Tenn. 278
Fink Furniture Co Evansville, Ind. 236
Scranton Broadcasters, Inc......._..... Scranton, Pa. 240
Theodore N. Saaty. Providence, R. I. 234
George S. Ives Marshfield, Wis. 229
Gimbel Brothers. New York, N. Y. 316
Florida Cities Finance Co..._... Fulford By-The-Sea, Fla. 278
University of Maine Orono, Me, 234
D. W. May, Inc Newark, N. J. 252
Coyne Electrical School ... ... Oak Park, I1l. 250
G. H. Bowles Developments........__. Clearwater, Fla. 266
G. H. Phelps. Detroit, Mich. 270
A.H.Grebe & Co. Inc., (Portable)..Richmond Hill, N. Y. 236
The Tribune Chicago, Iil. 303
Federal T. and T. Co Buffalo, N. Y. 319
Georgia School Technology..._..__ .. ... Atlanta, Ga. 270
General Elec. Co Schenectady, N. Y. 379
University of Wisconsine—oo—oo—oeeee.. Madison, Wis. 535
Marquett Univ. & Milw. Journal____..Milwaukee, Wis. 275
Univ. of Rochester (Eastman S.of M.)..Rochester, N.Y. 278
W. H. Taylor Finance Corp..._..—....._... Brooklyn, N. Y. 240
Seaside House Atlantic City, N. J. 275
Courier-Journal & Louisville Times._.._...Louisville, Ky. 400
Rensselaer Polytechnic Institute... ... Troy, N. Y. 379
Sweeney School Co. Kansas City, Mo. 366
C. C. Shaffer. Qil City, Pa. 250
Rev. E. P. Graham Canton, Ohio 254
Chas. W. Howard Bellfontaine, Ohio 222
Beardsley Specialty Company........... Rock Island, Ill. 222
John S. Skane Harrisburg, Pa. 231
Culver Military Academy...._.._.......____ Culver, Ind. 222
Lauer Auto Co Ft. Wayne, Ind. 234
C. L. Carrell Chicago, Ill. 216
C. L. Carrell, (Portable Station)...__.__._..... Chicago, Ill. 216
First Ave. Methodist Church...._St. Petersburg, Fla. 238
Johnstown Automobile Co._ oo ... Johnstown, Pa. 256
St. John's M. E. Church South............ Memphis Tenn. 233
Riviera Theatre & Bing’s Clothing...._... Anderson, Ind. 219
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WHBW D. R. Kienzle Philadelphia, Pa. 216
WHBY St. Norbert’s College.. ... —West de Pere, Wis. 250
WHDI W. H. Dunwoody Ind. Institute.....Minneapolis,Minn. 278
WHEC Hickson Electric Co., Inc.____________.._ Rochester, N. Y. 258
WHK  The Radio Air Service Corp.._.._ . ____. Cleveland, Ohio 273
WHN  George Schubert New York, N. Y. 361
WHO  Banker's Life Co. Des Moines, la. 526
WHT  Radiophone Broadcasting Corp._..__._._____ Deerfield, I1l. 238
WHT  Radiophone Broadcasting Corp ... .. Deerfield, Ill. 400
WIAD Howard R. Miller, Philadelphia, Pa. 250
WIAS Home Electric Co. Burlington, Iowa 254
WIBA The Capital-Times Studio...__....___._.__ Madison, Wis. 236
WIBG St. Paul’s Protestant E. Church..._____. Elkins Park, Pa. 222
WIBH Elite-Radio Stores..._.._.._...__._ New Bedford, Mass. 210
WIBI  Frederick B. Zitteli, Jr—...__.__._________ Flushing, N. Y. 219
WIBJ C. L. Carrell (Portable).cooeeomemeeee .. Chicago, Ill. 216
WIBM Billy Maine (Portable) Chicago, Ill. 216
WIBO Nelsun Brothers.. Chicago, Ill. 226
WIBR Thurman A. Owings Werton, W. Va. 246
WIBS T.F. Hunter (portable) ... ....._... Elizabeth, N. J. 203
WIBU The Electric Farm Poynette, Wis, 222
WIBW Dr.L.L.Dill Logansport, Ind. 220
WIBX Grid-Leak, Inc Utica, N. Y. 205
WIBZ A. D. Trum Montgomery, Ala. 231
WIL Benson Radio & The Star.__._____________ St. Louis, Mo. 273
WIOD Wonderful Isle of Dreams ... Miami, Fla. 248
WIP Gimbel Bros. Philadelphia, Pa. 508
WJAD Jackson's Radio Eng. Laboratories.....____. Waco, Texas 353
WIJAG Norfolk Daily News. Norfolk, Nebr. 270
WJAK Clifford L. White Kokomo,Ind. 254
WIJAM D. M. Perham Cedar Rapids, Iowa 268
WIJAR The Outlet Co. ( J. Samuels & Bro.).... Providence, R. I. 306
WJAS Pittsburgh Radio Supply House.__.______. Pittsburgh, Pa. 275
WIJAX City of Jacksonville Jacksonville, Fla. 337
WJIAZ Zenith Radio Co Mt. Prospect, Ill. 322
WIBA D. H. Lentz, Jr ; y Yoliet, Ill. 207
WIBB Financial Journal. .. _.._.._.. St. Petersburg, Fla. 254
WJIBC Hummer Furniture Co. LaSalle, I1l. 234
WJBI Robert S. Johnson Red Bank, N. J. 219
WIBK E. F. Goodwin Ypsilanti, Mich. 233
WIBL Wm. Gushard Dry Goods Coeeeiceoceeceeo . —Decatur, Ill. 270
WJIBO Valdemar Jensen New Orleans. La. 268
WIBR Geusch and Stearns Omro, Wis. 227
WIBU Bucknell University. Lewisburg, Pa. 211
WIID Supreme Lodge, L. O. of Moose..cec..... Mooseheart, I11. 370
WIR  Jewett Radio& Phon. Co. & D.F. P.____ Pontiac, Mich. 517
WIJY  Radio Corp. of America...._.. eereeemNew York, N. Y. 405
WwWizZ Radio Corp. of America._.__.. oo New York, N. Y. 454
WEKAF WKAF Broadcasting Co...... ", ...Milwakuee, Wis. 261
WKAQ Radio Corp. of Porto Rico.—......_._._. San Juan, P. R. 341
WKAR Michigan State College..._.._.._... Last Lansing, Mich. 285
WEKAV Laconia Radio Club. Laconia, N. H. 224
WKBB Sanders Bros Joliet, Ill. 214
WKBE K. & B. Electric Co Webster, Mass. 231
WKBG C. L. Carrell (Portable). ... . ... Chicago, Iil. 216
WEKRC Kodel Radio Corp. Cincinnati, Ohio 326
WEKRC Kodel Radio Corp. ..Cincinnati, Ohio 422
WKY WKY RadioShop.—..oo. ... Oklahoma City, Okla. 275
WLAL First Christian Church Tulsa, Okla. 250
WLAP Wm. V. Jordan Louisville, Ky. 275
WLAQ Arthur E. Shilling Kalamazoo, Mich. 283
WLB  University of Minnesota..._..__.. Minneapolis, Minn. 278
WLBL Bureau of Marketing_.._..—.—._... Stevens Point, Wis. 278
WLIB Liberty Magazine Elgin, Ill. 303
WLIT Lit Bros. Philadelphia, Pa. 394
WLS Sears Roebuck & Co Crete, I1l. 345
WLSI Lincoln Studios Cranston, R. I. 441
WLTS Lane Technical High School.._.._._.._.._... Chicago, I1l. 258
WLW  Crosley Mfg. Co Cincinnati, Ohio 422
WLWL Miss. Society of St. Paul the Apostle...New York, N. Y. 288
WMAC C. B. Meredith Casenovia, N. Y. 275
WMAF Round Hills Radio Corp...~.._..c.._._... Dartmouth, Mass.441
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An Efficient Long Wave
Receiver
(Continued from page 16)

necessary wiring or binding
posts being employed.

The testing of the receiver is
extremely simple—being similar
in all respects to the test of an
ordinary tuned r. f. receiver.

In operation, however, there
are one or two points to be
observed. Trans-oceanic tele-
phony is generally effected by
means of single side band trans-
This means that the

mission.
wave transmitted from the
transmitting station is minus

one set of side bands which
are unnecessary in transmission
as well as the carrier which has
also been eliminated. Obviously,
for satisfactory reception, a lo-
cal carrier must be provided by
the receiving station. This is ac-
complished very simply by caus-
ing the r. f. amplifier to oscillate.
This adjustment is in turn ef-
fected by cutting out resistance
in the resistor until squeals can
be heard as the receiver is tuned.
It will be noticed that these
squeals in most cases, instead of
varying in pitch or being steady
as in the regular broadcast fre-
quency spectrum, will be broken
up into dots and dashes. These
squeals indicate that some of the
longer wave telegraph stations
are being received, and if the
operator is acquainted with the
Continental code he may inter-
pret these signals quite easily.
When a long wave radiophone
station is encountered, the squeal
received will vary in pitch or will
be perfectly steady. It will not
appear and disappear period-
ically, however. In the case of
suppressed side band and carrier
transmission where only one side
band is radiated, it will be neces-
sary to adjust the receiver in an
oscillating condition to a zero
beat position. At this adjust-
ment the signal will come through
without distortion. It can be
easily found in operation.

If the operator prefers some-
what better efficiency, it can be
obtained by using a separate os-
cillator and preventing the re-
ceiver itself from oscillating.
Such an oscillator would consist

of a .001 variable condenser con-
nected across a 500 turn honey-
comb coil. One end of the honey-
comb coil would connect to the
grid of a vacuum tube while the
other end would connect to the
negative side of the 2215 volt
battery, the positive side of this
battery being connected to the
plate of the tube. This B battery
should be bypassed by a .002 con-
denser or larger, if possible. A
center tap taken out from the ap-
proximate center of the honey-
comb coil should be connected to
the negative side of the vacuum
tube filament, the circuit of which
is completed through an A bat-
tery and rheostat. Such an os-
cillator may be coupled to the re-
ceiver proper by means of a small
25 to 50 turn honeycomb coil con-
nected in series with the antenna
lead of the receiver, and com-
paratively tightly coupled to the
oscillator inductance.

In operating the receiver with
an external oscillator, it is prob-
ably at first simplest to tune the
receiver to the signal when it is
in an oscillating condition. The
modulator would then be retarded
until the receiver stops oscillat-
ing, whereupon the oscillator
tube should be lit and the oscil-
lator condenser adjusted until
the signal reappears in satisfac-
tory undistorted fashion. The
oscillator is then functioning as
a miniature transmitter supply-
ing the carrier frequency for the
incoming signal which was omit-
ted by the transmitting station.
The reason for this elimination is
that on the longer wave lengths
the available transmission chan-
nels are very few due to the
comparatively narrow frequency
range available. Thus, in ordi-
nary speech transmission neces-
sitating a frequency range of
from 100 to 3,000 cycles, an ac-
tual band of 6,000 cycles would
be required for an ordinary trans-
mitter. For a single side band
transmitter a range of only 2,900
cycles would be required or less
than half. From this it is evi-
dent that single side band trans-
mission permits of advantageous
conservation of available trans-
oceanic felephone channels at
the longer waves—say, from 3,-
000 meters up.
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A& B Batt
ALD Batters 12

SATISFACTION GUARANTEED

Charges any type of
storage A or B battery,
using a few cents worth
of ordinary house cur-
rent, either alternating
ordirect. Cannotinjure
battery. Testedand ap-
proved by Radio News
Laboratories. Com-
plete directions en-
closed Anyone can
No expensive ‘‘extras’ to buy.

operate.
Why pay $10.00 to $15.00 for a charger when you

can get this splendid GUARANTEED R. B.
Charger by mailing us two dollars (bills, money-
order, check or stamps) plus ten cents in stamps or
coin to pay mailing costs. Charger will be sent
postpaid. If you are not satisfied, return within
five days and we wdl refund your money. Order
at once—TODA

R. B. SPECIALTY COMPANY

Dept. 700, 308 East Third St., Cincinnati, Ohio

SM

SENSITIVITY
MEASUREMENT!

The Silver-Marsnail Laboratories have perfected
a new and radical method of transformer measuring
that insures an unbelievable degree of selectivity
and senmsitivity to weak signals. All 210 long
wave, interstage and 211 tuned transformers are
now measured by this remarkable system. Price
singly or in matched groups $6.00 each.

For those experimenters desiring to avail them-
selves of this special service, S-M transformers
will be measured and matched at 50c each. All
other makes at $1 each, when returned accom-
panied by remittance.

See S-M" Parts At Your Dealers

Silver-Marshall, Inc.

850 W. Jackson Blvd. Chicago

BECOME ARADIO EXPER

We have a few
hundred nation- $
ally known loud
speakers which
retail at $12.00.
Bell 12 in. diam-
eter, 25 in. high.
Loud—Clear ~Mellow

Each Speaker Guaranteed
Send only $5.00 exp. or postal money order.
We Pay All Express Charges

AETNA RADIO CO., 31 East End Ave.,N. Y. City

00

Please mention Radio Age when writing to advertisers
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WMAK
WMAL
WMAN
WMAQ
WMAY

WMBB
WMBC
WMBF
WMC

WMCA
WNAB
WNAC

WNAL
WNAT
WNAX
WNBH
WNJ
WNOX
WNRC
WNYC
WOAI
WOAN
WOAW
WOAX
wWOC
WOCL
WODA
wolI
WOK
WOKO
woo
wOoOoD
wOoQ
WOR
WORD
WwOoS -
WOWL
wWOowo
WPAK
WPCC
WPDQ
WPG
WPRC
WPSC
WOQAA
WOQAC
WQAE
WOQAM
WOQAN
WQAO
wQJ -

WRAK
WRAM
WRAYV

WRAW
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Norton Laboratories Lockport, N. Y.
M. A. Lesse Optical CO.anmomnne...e.. Washington, D. C.
First Baptist Church Columbus, Ohio
Chicago Daily News Chicago; Ill.
Kingshighway Presbyterian Church.....St. Louis, Mo.

Mercer University. Macon, Ga.
American Bond & Mortgage CO.eeemueneeees Chicago, Il
Michigan Broadcasting Co._..._com. ... Detroit, Mich.
Miami Beach Hotel Miami Beach, Fla.
Commercial Appeal Memphis, Tenn.

Hotel McAlpin(Greenley Sq. Hotel Co.).New York, N.Y.
Shepard Stores Boston, Mass.

Shepard Stores. Boston, Mass.
University of Oklahoma Norman, Okla.
Omaha Central High School...—....._..__.__Omaha, Nebr.
Lenning Bros. Co. (Frederick Lenning).Philadelphia, Pa.
Dakota Radio Apparatus Co......—..—. Yankton, S. Dak.
New Bedford Hotel _..._..c.._... New Bedford, Mass.
Radio Shop Newark, N. J.
Peoples Tel. & Tel. Co Knoxville, Tenn.
W. B. Nelson Greensboro, N. C.
Dept. of Plant & Structures........_._ New York, N. Y.
Southern Equipment Co.-........_... San Antonio, Texas
Vaughn Con. of Music Lawrenceburg, Tenn.
Woodman of the World.. _cccoo e eoeoee . Omaha, Nebr.
Franklyn J. Wolff Trenton, N. J.
Palmer School of Chiropractic...__.. Davenport, Iowa
A. E. Newton Jamestown, N. Y,
James K. O’Dea. Paterson, N. J.

TIowa State College. Ames, Iowa
Neutrowound Radio Mfg. Co._.....__. Homewood, Ill
Otto Baur. New York, N. Y.
John Wanamaker. Philadelphia, Pa.

Grand Rapids Radio Co..._.. Grand Rapids, Mich.
Unity School of Christianity......_... Kansas City, Mo.
L. Bamberger and Co..oeoo ... Newark, N. J.
People’s Pulpit Assn Batavia, Ill.
State Market Bureau ..o ceeee . Jefferson City, Mo.
Owl Battery Company...e..ocomeern.. New Orleans, La.
Main Auto Supply Co..oooo ... Fort Wayne, Ind.
N. D. Ag. College........Agricultural College, N. D.
North Shore Cong. Church oo Chicago, IlL
H. L. Turner. Buffalo, N. Y.
The Municipality of Atlantic City._Atlantic City, N. J.
Wilson Printing & Radio Co.ceeeee . Harrisburg, Pa.
Pennsylvania State College.........__.. State College, Pa.
Horace A. Beale, Jrooo .. Parkersburg, Pa.
Gish Radio Service oo Amarillo, Tex.
Moore Radio News Station........._... Springfield, Vt.
Electrical Equipment Co. Miami, Fla.
Scranton Times. Q Scranton, Pa.
Calvary Baptist Church...c...c.___. New York, N. Y.
Calumet Rainbo Broadcasting Co.—._..... Chicago, Ill.
The Radio Club (Inc.) LaPorte, Ind.
Economy Light Couveeemrerceeereeraenen Escanaba, Mich.
Lombard College Galesburg, Ill.

Antioch College..cnoceemnremea.. Yellow Springs, Ohio
Horace D. Good Reading, Pa.

266
213
278
447
248
261
250
256
384
500
341
250
280
254
258
250
244
248
252
268
224
526
394
283
526
240
484
275
224
270
217
233
508
242
278
405
275
41
270
227
275
258
205
300
216
261
220
234
246
263
250
360
447
224
256
244
263
238

WRAX
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Flaxon's Garage ...._.._....._._| Gloucester City, N. J.
WRBC Immanuel Lutheran Church.._.._.__.. Valparaiso, Ind.
WRC  Radio Corp. of America..._.._.._..__.. Washington, D. C.
WRCO Wpynne Radio Co . Raleigh, N. C.
WREC Wooten's Radio & Electric Co....._._. Coldwater, Miss,
WREOQO Reo Motor Car Co Lansing, Mich.
WRHF Radio Hospital Fund......_...._._. Washington, D. C.
WRHM Rosedale Hospital, Inc....oe. ... Minneaoplis, Minn.
WRK  Doron Bros Hamilton, Ohio
WRM  University of Illinois Urbana, Ill.
WRMU A. H. Grebe & Co., Inc.,M.Y."*MU-1"._ NewYork, N.Y.
WRNY Experimenter Publishing Co..._.....___. New York, N. Y.
WRR  Municipal Station Dallas, Tex.
WRST Radiotel Mfg. Co., Inc.co. ... Bay Shore, N. Y
WRVA Larus & Brother Co., InCocvoco oo Richmond, Va.
WRW  Tarrytown Radio Res. Labs _________ Tarrytown, N. Y.
WSAI  United States Playing Card Co..._.......Cincinnati, Ohio
WSAJ Grove City College Grove City, Pa.
WSAN Allentown Call Publisher Co........._.. Allentown, Pa.
WSAR Daughty & Welch Electrical Co._._Fall River, Mass.
WSAU Camp Marien. Chesham, N. H.
WSAX Zenith Radio Corp. (Portable) .e.._......_. Chicago, Il
WSAZ Chase Electric Shop Pomeroy, Ohio
WSB  Atlanta Journal Atlanta, Ga.
WSBC World Battery Co, Chicago, Ill.
WSBF  Stix-Baer-Fuller D. G. Coeooveoeeoo . St. Louis, Mo.
WSBT South Bend Tribune..._. . ....._..__. South Bend, Ind
WSDA Seventh Day Adventist Church...___. New York, N. Y.
WSKC World's Star Knitting Co..oeoocoeoo . Bay City, Mich.
WSM  Nashville Life & Accident Ins. Co..._.. Nashville, Tenn.
WSMB Saenger Amuse. Co. & Maison B. Co.. New Orleans, La.
WSMH Shattuck Music House .. ____.____________| Owosso, Mich.
WSMK S. M. K. Radio Corp...... r Dayton, Ohio
WSOE School of Engineering......____._.____ Milwaukee, Wisc.
WSRO Radio Company. Hamilton, Ohio
WSSH Tremont Temple Bap. Church.........._. Boston, Mass.
WSUI State University of Iowa...—.._..co.._ Iowa City, Iowa
WSVS Seneca Vocational School_.. .. __. _Buffalo, N. Y.
WSWS Illinois Broadcasting Corpacceace... Wooddale, Ill.
WTAB Fall River Daily Herald Publishing Co..Fall River, Mass.
WTAD Robt. E. Compton Carthage, Il
WTAG Telegram Pub. Co Worcester, Mass.
WTAL Toledo Radio & Electric Coomeeeeeeo” Toledo, Ohio
WTAM Williard Storage Battery Co.......... Cleveland, Ohio
WTAP Cambridge Radio & Electric Co.......... Cambridge, Ill.
WTAQ C.S. Van Gordon Eau Claire, Wisc.
WTAR Reliance Electric CoOomecomieoee Norfolk, Va.
WTAW Agricultural & Mech. Col. of Texas. College Sta., Texas
WTAX Williams Hardware Co Streator, Ill.
WTAZ Thomas J. McGuire Lambertville, N. J.
WTIC Travelers Insurance Co.comooeececmacmnn. Hartford, Conn.
| WWAD Wright & Wright (Inc.)ecceomeaceeee. Philadelphia, Pa.
WWAE Electric Park Plainfield, Ill.
WWAO Michigan College of Mines.c.c.oeceo.. Houghton, Mich.
WWGL Radio Engineering Corp...-.....Richmond Hill, N. Y.
WWI  Ford Motor Co. -..Dearborn, Mich.
|WWJ Detroit News Detroit, Mich.
| WWL  Loyola University. New Orleans, La.

268
278
468
252

. 254

285
256
252
270
273
236
258
246

. 216

256
273
326
229
229
254
229
268
244
428
210
273

. 275

263
261
283
319
240
275
246
252
261
484
219
275
266
236
268
252
389
242
254
261
270
231
261
476
250
242
263
213
266
353
275

Use the Log-a-Wave Chart
on Page 64
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Radio Taste Seems to Vary
With the Hour

(Continued from page 32)

times, without a hitch and with-
out disturbing delays.

This program of consistent,
dance music, each band with a
style of its own, has created a
great deal of interest all over
the country as is evidenced by
the great amount of correspond-
ence that floods the station, con-
gratulating it wupon having
chosen a special style of pro-
gram that can be tuned at
great distances with clarity and
can always be tuned when good
dance music is wanted. This
and the fact that the programs
are so congenially presented
by George Allen—of the ‘“smil-
ing voice”’—has done much to
make WOK the popular station
it is today.

Worked 9BHX
RADIO AGE is now on the
air on one of the amateur
: bands with a low power
storage battery operated
: C. W.set. We will be glad
to gsr messages any time
you are gqso with us.
Operator “‘HX’’ at 9BHX,
located in the RADIO
AGE laboratory, reports :
working the following am-
ateurs with the short wave
transmitter (40 meters)
now in operation at that
location:—

The period covers from the
21st of April to May 2.

40C
2CXL
4BY
2AP]
2KG
SDNF
8BF y
4ZA 1
‘9UB
C4DT

Greatest Radio Log!

Showlng over 500 Starfons and correot looation

with BOOK of OurPRESIDENTS
with 48 States of Union 3. Map

Picture and Biography of Presidents All |‘0150c
Splendid intormatlon on all States coin or MO.

JAENIGKEI 0., 727 S.Dearborn, Chicago
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BUYERS’ SERVICE
What do you want to purchase in the radio line? Let RADIO AGE save
you time and money by sending in the coupon below. Enter the number of
the article you would like to know more about in the spaces provided in the
coupon.
1 “A” Batteries, all kinds 45 Jacks
2 Aerials 46 Jars, battery
(a) Loop 47 Keys, transmitting
(b) Outdoor 48 Knobs
3 Ammeters 49 Laboratories, testing
4 Amplifiers 50 Lightning arresters
S5 “B” batteries, all kinds 51 Loud speakers
6 Batteries (A and B) 52 Lugs, battery
(a) Dry 53 Meters, all types
(b) Wet 54 Mica
7 Battery chargers 55 Mountings
8 Battery substitutes 56 Nuts
(a) “A” battery 57 Panels
(b) “B” battery 58 Paste, soldering
9 Battery supplies 59 Patent attorneys
10 Bezels 60 Phone connectors
11 Binding posts 61 Phonograph adapters
12 Books on radio 62 Plugs
13 Broadcasting equipment 63 Pointers
14 Buzzers 64 Potentiometers
15 “C” batteries 65 Rectifiers
16 Cabinets 66 Resistances, fixed
17 Code practice sets 67 Rheostats
18 Coils, all forms 68 Scrapers, wire
19 Condensers, fixed 69 Screw drivers
20 Condensers, variable 70 Screws
21 Contact points 71 Schools, radio
22 Cords, headses, etc. 72 Sets, transmitting
:i gouplers, vario, etc. 73 Sets, receiving
rystals
25 Desks (a) Factory Built (b) kits
26 Detector (crystals) 1 Crystal
27 Detector tubes 2 Radio Frequency
28 Detector units 3 Reflex
29 Dials 4 Regenerative
:::(1) gi?]s] 5 Super-heterodyne
rills
32 Electrolyte ¢ :he:‘lac
33 Fibre 75 Sockets
34 Filters 76 Solder
35 Fuses, tube 77 Supports, aerial
36 Grid leaks 78 Switches
37 Ground clamps 78 Transformers, a. f.
38 Head phones 80 Transformers, r. f.
39 Horns, all types 81 Transformers, sending
40 Hydrometers 82 Tubes, all types b
41 Inductances 83 Variometers
42 Insulation 84 Wave meters
43 Insulators, all types 85 Wave traps
44 Irons, soldering 86 Wire, all kinds
D S Y D W S0 S W I ED SN0 NN U SN0 SN0 BN BN SN0 BN SN BN AN AN B BN WS aw a9
RADIO AGE BUYERS’ SERVICE 500 N. Dearborn St., Chicago, Ill.
: Please see that I am supplied with buying specifications and prices on the articles numbered herewith: 1
e L L T T T T T T 1T 1T 1T T 1717734
: I am a— [ Dealer O Jobber O Mfgrs." Rep. O Manufacturer ]
B Firm [If identified with Radio industry) :
b My Oocupat 0
: My Name I
] Addres :
(6-26)
l City |
U g ——— |

Please mention Radio Age when writing to advertigsers
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Dominion of Canada |
CFAC Calgary Herald Calgary, Alta. 434|CJCL A, Couture. ....Montreal, Que. 279 |
CFCA Toronto Star Pub. & Prtg. Co.ccocc . .Toronto, Ont. 356 | CJGC London Free Press _..London, Ont. 329
CFCF Marconi Wireless Teleg Co., (Ltd.) Can.Montreal, Que. 411| CKAC La Presse Montreal, Que. 411 ‘
CFCH Abitibi Power & Paper Co. (Ltd.)..Iroqouis Falls, Ont. 500 | CKCD Vancouver Daily Province._._...._. _Vancouver, B. C. 397
CFCK Radio Supply Co Edmonton, Alta. 517| CKCK Leader Pub. Co Regina, Sask. 476
CFCN W.W. Grant (Ltd.) Calgary, Alta. 434| CKCL. Dominion Battery Co. Toronto. 357
CFCR Laurentide Air Service. ._._.._.._.._.._.. Sudbury, Ont. 410 | CKCO Ottawa Radio Association Ottawa, Ont. 434
CFCT Victoria City Temple Victoria, B. C. 329| CKCX P. Burns & Co. (Ltd.)oeoooooo . Calgary, Alta. 434
CFCU The Jack Elliott (Ltd.)..._.._.._.—._____Hamilton, Ont. 341| CKFC First Congregational Church._......_Vancouver, B. C. 411 |
CFHC Henry Birks & Sons Calgary, Alta. 434| CKLC Wilkinson Electric Co. (Ltd.)._.._._.._... Calgary, Alta. 434 |
CFKC Thorold Radio Supply. oo Thorold, Oht. 248 | CKNC Canadian National Carbon Co........._..Toronto, Ont. 357" :
CFQC The Electric Shop (Ltd.)... .. .. __.. Saskatoon, Sask. 329| CKOC Wentworth Radio Supply Co......_.._... Hamilton, Ont. 341 |
CFRC Queens University s Kingston, Ont. 450 | CKY  Manitoba Tel. System._.__.___ ... ___. Winnipeg, Man. 384 |
CFXC Westminster Trust Co...—._.._... Westminster, B. C. 291|CNRA Canadian National Railways._.._..._.__ Moncton, N. B. 312 3’
CFYC Commercial Radio (Ltd.).—. . Vancouver, B. C. 411 | CNRC Canadian National Railways........._..__. Calgary, Alta. 436 ||
CHBC T%‘e Calgary Albertan -Calgary, Alta. 434 CNRE Canadian National Railways..________ Edmonton, Alta. 517 |
CHCM Riley & McCormack (Ltd ) Calgary, Alta. 434 CNRM Canadian National Railways.._.._.._.. Montreal, Que. 411
CHCS The Hamilton Spectator Hamilton, Ont. 341 ] ; : !
. CNRO Canadian National Railways._. ... __. Ottawa, Ont. 435
CHIC Northern Electric Co Toronto, Ont. 357 NRR  Canadi - . 3 |
CHNC Toronto Radio Research Society........_... Toronto, Ont. 357 & ana fa“ Natl.onal Railways........—. Regina, Sask 476 "
CHUC International Bible Ass'n Saskatoon, Sask. 329 CNRS Canadian National Railways_____. Saskatoon, Sask. 329 |
CHXC R. Booth, Jr Ottawa, Ont. 434 | CNRT Canadian National Railways...._.._.._ .. Toronto, Ont. 357 '
CHYC Northern Electric Co Montreal, Que. 411 | CNRV Canadian National Railways_..___Vancouver, B. C. 291
CJCA Edmonton Journal Edmonton, Alta. 511 | CNRW Canadian National Railways.... ... Winnipeg, Man. 384

CYB Mexico City 380 | CYL MexicoCity. .. .. ... 400 | CZE Mexico City 350

Republic of Mexico

Republic of Cuba

PWX Cuban Telephone Co..__... Habana 400 [2LC Luis Casas....cceceueccem . Habana 250
2BY Frederick W. Borton.______Habana 315 2MG Manuel G.Salas.—.___.___.. Habana 280
2CX Frederick W. Borton......_Habana 320 {2MN Fausto Simon Habana 270
2EV  Westinghouse Elec. Co____Habana 220 |20L  Oscar Collado._____....._... Habana 300
2HC " Heraldode Cuba........_. Habana 275|2TW Roberto E. Ramires....._._. Habana 230
2HS JulioPower ________.______. Habana 180 | 2WW Amadeo Saenz...—.._.._.___. Habana 210
2JD Raul ParezFalcon._—__..__ Habana 105 [5EV  Leopoldo E. Figueroa..___. Colon 360
2K AlvaraDaza.__. ... _Habana 200|6BY Jose Ganduxe....._...... Cienfuegos 300
2KD E.SanchezdeFuentes....Habana 350 | 6CX Antonio T. Figueroa....Cienfuegos 170

Great Britain

2LO0 London 365|15XX Daventry ....1600 |SNO Newcastle 404
SIT Birmingham 479 [2RN Dublin 390 |58C  Glascow 422
SWA Cardiff 353 | 6BM Bournemouth 386 | 2BD Aberdeen 493
2BE Belfast... 440 | 2ZY Manchester 378
France
YN Lyons 550 8AJ Paris 1,780
FL  Paris (Eiffel Tower)....._._._.. 2,650 ESP Paris 458

6DW Eduardo Terry......... Cienfuegos 225
6XJ Frank H. Jones—._.._..___. Tuinucu 275
6KW Frank H. Jones.—...___... Tuinucu 340

8BY Alberto Ravelo...___. Stgo. de Cuba 250
8DW Pedro C. Anduz...._ Stgo. de Cuba 275
8FU Andres Vinnet._..___. Stgo. de Cuba 225
12AB Alberto S. de Bustamante.Habana 240
16AZ Valentin Ullivarri _____... Cienfuegos 200
20K Mario Garcia Velez...... Habana 360

~ USE ~
THIS
COUPON

RADIO AGE SUBSCRIPTION BLANK

Radio Age, Inc.

500 North Dearborn Street.
Chicago

Gentlemen: Please enter my subscription for RADIO AGE, the Magazine of the‘

Hour, for one year, beginning with the..

.......... issue, for which I enclose $2.50.

Send cash, money order or draft. (6-28)

$2.50 A YEAR
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should accompany all orders.
contract charge $1.00.

All classified ads for the July issue must be sent in by May 25.

CLASSIFIED ADVERTISEMENTS

If you have anything to buy or sell, don’t overlook the value of RADIO AGE’S classified
advertisements. Many such messages have paved the way to independent incomes.

The classified advertising rates are but five cents per word for a single insertion.
discounts are allowed on three, six and twelve-time insertions, making rate of 4 1-2, 4 and 3 cents
a word per insertion respectively. Unless placed through an accredited advertising agency, cash
Name and address must be included at foregoing rates. Minimum

Liberal

AGENTS WANTED

SELL MARVELOUS NEW RADIO INVENTION THAT
IMPROVES summer reception 100%. Effarsce marvel
inside antennae gives better tone, greater selectivity,
less static. Sells to every radio owner for only $4.00.
Write today. shwick Radio Co., 135 Central Park-
way, West, Cincinnati, Ohio.

Pecan-Orange-Fig Groves **On the Gulf.” Guaranteed
care. Monthly payments. Big quick returns. Subur-
ban Orchards, Dept. K. Biloxi, Mississippi.

SAVE MONEY on radio sets and parts. List free. All
merchandise guaranteed. GEMRAD COMPANY, 631
E. Okmulgee, Muskogee, Okla.

$100 weekly up. We want experienced Radio men to
operate branch assembling plants. Part or whole
time. Barfield Radio Co., 13 Tillery Street, Dept. A. R,
Brooklyn, New York.

Sell Five Tube Radio Seta. Thirty days free trial.
Three sales weekly pays $30 profit. Experience unneces-
aary. DIRECT RADIO, 197-FF Fourteenth St., Mil-
waukee, Wisconsin.

AGENTS—STEADY INCOME. LARGE Manufacturer of
soaps, perfumes, toilet articles and pure food products,
etc., wishes representatives in each locality. Manu-
facturer direct to consumer. Big profits. Honest goods.
Whole or spare time. Cash or credit. Send at once for
particulars. American Products Co., 5796 American
Bldg., Cincinnati, Ohio.

Agents Make $60.00 weekly. Distribute quality food
and toilet preparations among friends and nelxhbo:-.

CRYSTALS

Supersensitive Galena Crystals: Pound 75¢ prepaid.
ALKEMITE. All senasitlve Crystals 50c. Buskett,
Geologist, Joplin, Missouri.

DOGS AND BEES

+31.00 For Your Old Tubes regardless of make or con-
dition towards the purchase of each new Standard
$2.50 tu Positively guaranteed. e do not sell
rebuilt or bootleg tubes. Order today. Luxem & Davis
Mfg. Co., 6229 Broadway, Chicago, 111. Paste this ad

in your set.”’

201A and 199 tubes rejuvenated 30c. Charles Bloedorn,
1394 Detroit Street, Denver, Colorado.

B BATTERY ELIMINATORS—BUILD YOUR OWN
cheap; no hum; acid or anything to get out of order;
blueprint and instructions; 50 cents, money order or
cash. Web Radio Co., Dept. A, 5823 Calumet Ave.,
Chicago, lllinois.

BEAUTIFUL REGISTERED BULL PUPS $15. Bulldogs,
501 Rockwood, Dallas, Texas.

No or experienc ry. Free aut bl
Desk BG3. Healtho Products Co., Cincinnati, Ohlo.

Agents Wanted VANCY Guaranteed Radio Tubes with
imported filament all types BEST BY TEST also trans-
mitters. Sample tubes $1.50 each Post Paid. Send
cash or money order. Van Cleef-Deforeat Radio Com-
pany, Great Kills, S. 1., N. Y.

FORDS. 60 miles on one gallon of Gaa. It has been
proven such mileage can be made. AIRLOCK guar-
ant to i gas mi ; also prevents radiator
boiling in summer or freezing in winter. Cools, Fuels,
Decarbonizes the Ford motor. Splendld territory
open. AIRLOCK PRODUCTS, Box 703G, Willow Street,
Long Beach, Calif.,

MANUFACTURER’S AGENT_ calling on Radio-Elec-
trical Jobbers, Chicago and vicinity, has opening for 3
additional lines carrying volume business, as we cater
to large jobbers. Edelstein, 1804 McCormick Bldg.,
Chicago.

Man wanted for this territory to sell wonderful value
men’s, women's, Children’s shoes direct, saving con-
sumer over 40%. Experience unnecessary. mples
supplied. Big weekly permanent Income. Write today.
Tanners Mfg. Co., 1334C St., Boston, Maass.

$50 WEEKLY EVENINGS. DEMONSTRATING A
super selective 6-tube radio set. Selectrodyne Radio
Co., Dept. M-325 West State, Rockford, llllnois.

RADIO SALESMEN and SET BUILDERS in every county
write Grenzer Radio, 1479 Hodiamont, St. Louis, Mo.

| to sell at a handsome profit.

Beekeeping backyard among the pets. Breed bees that

1d. sting. Build own supplies cheap. Interesting
booklet explains ho: ime. Spencergrove Apiaries,
West Los Angeles, California.

Standard solderless radio Jacks. Binding post attach-
ments. Double circuit. One dollar bill. Postpaid.
Clinton Seward, Jr., New Paltz, New York, N. Y.

Three Cosmopolitan Phusiformers, each $35.50, book of
instructions included. F. A. Mall, Tripoli, lowa.

WHITE Spltz Puppies. Beautiful, Intelligent, com-
panionable. Fifteen Dollars. Brookwood Kennels,
2626 East 18th Street, Indianapolis.

HELP WANTED

RADIO SALESMEN and SET BUILDERS—We need
lou and you need us. If you are reliable and well

nown in your community, we will appoint you our
representative and furnish you with standard well
advertised sets and parts at prices that will enable you
Write at once for cata-
log and sales plan. Waveland Radio Co., Div. §3, 1027
N. State St., Chlcago, III.

MEN wanting forest ranger, rallway clerk and other
government positions, write for free particulars of
exams. Mokane, Dept. B-33, Denver, Colo.

RADIO DEALERS

DEALERS—Write for our illustrated catalog of reliable
Radio Merchandise. R ter-Manning Corporation,
Dept. D, 1830 Wilson Ave., Chicago, III.

°

RADIO SUPPLIES

HAVE YOU SEEN THE NEW DIALITE, THE UNIQUE
lamp that lights up your panel and adds a decorative
touch to any radio set? Retails at $2.75, complete.
Send for folder and dealer’s proposition on this fast
moving article. Also, we are distributora for the famous
Knurled Wal nut Cabinets, the most beautiful cabi-
nets made. American-Universal Radio Co., 6255 Broad-
way, Chicago, 111, Box 11.

INVENTIONS

NEW IDEAS WANTED—Well known Radio Manufac-
turer whose products are nationally advertised and sold
everywhere wants new Radio device to sell. Will pay
outright or royalty for idea or invention which is really
new and saleable. Address: Mr. R. F. Devine, Room
1101, 116 West 32nd St., New York, N. Y,

MusIC

AUTOMOBILES

SONG Poem Wrlters—If you have your words put to
rcnunic let a gifted Melody Writer do it. Write Francis

Light weight ALOY-NUM plstons for all cars and
trucks, low prices, get circular. Egge, 7704 South Main
Street, Los Angeles, California.

» (Composer) AVON, New Jersey.

| “MUSIC COMPOSED” TO WORDS. BAUER BROS.,

(formerly of Sousa’s Band), Oshkosh, Wisconsin.

BOOKS AND MAGAZINES |

PATENTS

Big savings monthly, exchanging RADIO Magazines.
List mailed free. Spencershield Agencies, West Los
Angeles, California.

FOR SALE: U. S. and Canadian Patenton an Attach-
ment for Phonographs; Is the most beautiful inven-
tion of the age. Address Chas. F. Smith, Huff, N. Dak.

EXPERIMENTAL RADIO by R. R. Rumce{, Profeasor
of Physics Indiana University. The only scientific
experimental manual. Enthusiastically endorsed by
the American Radio Relay League for amateur use.
Used In colleges, universities and Government schools.
Measure, adjust, and perfect your set. 85 experiments.
rrié:‘e 2.00 post paid. Hugh Ramasey, Bloomington,
ndiana.

ELECTRICAL MENI LOCATE TROUBLE ON ELEC-
TRICAL APPARATUS. PRACTICAL EXPLANATION

BUSINESS OPPORTUNITIES

Drafting, Expert Commercial, Archi al, L1

d.

SALESMEN WANTED

SELLS for $9.75. Prints ad on wrapping Paper, en-
velopes. etc. $4.00 commission. Send 10c for sample
work. Automatic Ad-Stamper, Joplin, Missouri.

Mako $100 WEEKLY in spare time. Sell what the
public wants—Ilong distance radio receiving gets. Two
sales weekly pays $100 profit. No big investment,
no canvassing. Sharpe of Colorado made $955 in one
month. Representatives wanted at once. This plan
is sweePing the country—write today before your
county is gone. OZARKA, INC., 126 F. Austin Ave.,
Chicago.

66 MILES ON 1 GALLON—SCIENTIFIC GAS SAVER.
All autos. 1 free to introduce. Critchlow, A-90 Whea-
ton, lllinois.

STAMPS

69 stamps, 4 cents. Book Stamp Company, 642 M
dith Streei, Dayton, Ohio. i =

RADIO

CHOKES unmounted 50H. 60MA. $1.75, 30H. SOMA.
$1.50, 20H. 25MA. $1.25. TRANSFORMERS==420V. fjom

STAMPS, 50 varieties, Africa, Brazil, Peru, Cuba,
Mexico, etc., 10c. 50 different U. S., 25¢; 1,000 mixed,
40c; 1,000 hinges, 10c. List free. C. Stegman, 5950
Cote Brilliante, St. Louis, Missouri.

110, 6V. filament center tap on fl t and y
windings. 70MA. for UX213 tube $3.75, 280V. from 110V,
no tap. 60MA. $1.75, 190V. from 110V. no tap with 6V.
filament for 201A **B’’ Eliminator $1.75, AUDIO 5-1 or
3-1 RATIO .90. Write for list of **B’’ Eliminator parts.
Radio Parts Sales Company, Box 24, Orange, N.J

NO MORE BATTERIES. You can eliminate all bat-
teries and operate your set on light current, AC or

C—~no hum—any kind of set—any type of tubes.
ComEl:te blue prints and Instructions, guaranteed
$2. gineers’ Service Company, Suite 203, 15 Park
Row, New York.

lA r:'al DXICircuit.l 5 tubes over 3000 miles range with

Reasonable. Union Service, Liberty, Indiana.

volume. Send $1.00 for circuit and in-

o
lt:uctionl. Tuttle Radio Laboratories, Diamond, Ohio.

WIRELESS

Want to Memorize the Wireless Code? The Coryden
Snyder Code Method. Patented is quickest. Send 25¢
coin, 1;|rl 0. to C. C. Snyder, 1423 Elmdale Ave., Chi-
cago, III.

TELEGRAPHY—Morse and Wireless—taught at home
in half usual time and at trifling cost. Omnigraph
Automatic Transmitter will send, on Sounder or Buz-
zer, unlimited messages, any speed, just as expert
operator would. Adopted by U. S. Govt. and used b:

leading Universities, Colleges, Technical and Telegr.pl'}:
Schools throughout U. S. Catalog free. Omnigraph
Mfg. Co., 13 F Hudson St., New York.

Ads Bring Results

I‘ Radio Age Classified .

Please mention Radio Age when writing to advertisers



KC | Meters | STATIONS DrAre KC | Meters STATIONS ol
1480| 202.6 ‘ | 1010| 296.9
1470| 204.0 ! 1000| 299.8 ‘
1460| 205.4 990/ 302.8
1450| 206.8 ! 380/ 305.9
1440/ 208.2 970/ 309.1
1430] 209.7 960/ 312.3
1420( 211.1 950| 315.6 1
1410| 212.6 940| 319.0 . |
1400 214.2 930 322.4 1
1390| 215.7 920| 325.9 |
1380 217.3 910/ 329.5 ' |
1370| 218.8 900| 333.1
1360] 220.4 890| 336.9
1350| 222.1 880| 340.7
1340| 223.7 870| 344.6
1330] 225.4 860| 348.6
1320{ 227.1 850| 352.7
1310| 228.9 840| 356.9
1300| 230.6 830/ 361.2 .
1290| 232.4 820| 365.6 i
1280] 234.2 810{ 370.2 | )
1270| 236.1 800| 374.8 | | |
1260/ 238.0 790( 379.5 | | i
1250, 239.9 780/ 384.4 | |
1240| 241.8 770| 389.4 | . ;
1230| 243.8 760| 394.5 | | [
1220, 245.8 750| 399.8 | |
1210| 247.8 740/ 405.2 |
1200| 249.9 730/ 410.7 |
1190/ 252.0 720| 416.4 | [ L
1180/ 254.1 710( 422.3 |
1170| 256.3 700 428.3 |
1160/ 258.5 690| 434.5 [
1150| 260.7 680, 440.9
1140| 263.0 670| 447.5 ,
1130/ 265.3 660| 454.3 |
1120| 267.7 650| 461.3
1110/ 270.1 640| 468.5 i
1100 272.6 630| 475.9
1090| 275.1 620| 483.6
1080| 277.6 _ 610[ 4915
1070| 280.2 S "600| 499.7
1060| 282.8 £ 590| 508.2
1050| 285.5 g 580| 516.9
o
1040| 288.3 570| 526.0
1030/ 291.1 560| 535.4 .
1020/ 293.9 | 550/ 545.1 |

-
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An Index to the Best in
Radio Hookups

OW long have you postponed making that favorite hookup of yours because you
couldn’t find reliable and clear diagrams? We have laid aside a limited number of
back issues of RADIO AGE for your use. Below are listed hookups and diagrams to be
found in them. Select the onesyouwantand enclose 30 cents in stamps for each one desired.

March, 1924
——An Eight-Tube Super-Heterodyne.
—A simple, low loss tuner.
—A Tuned Radio Frequency Amplifier.
—A Simple Reflex Set.
April, 1924
—An Lfﬁment Super-Heterodyne (fully illus-
trated).
—A Ten Dollar Receiver.
—Anti-Body Capacity Hookups.
—Reflexing the Three;Circuit Tuner.
May, 1924
—~Construction of a Simple Portable Set.
—Radio Panels.
—Third Installment of Radio Age Data Sheets.
June, 1924
—Important Factors in Constructing a Super-
Heterodyne.
—A Universal Amplifier.
—Adding Radio and Audio to Baby Heterodyne.
—Radio Age Data Sheets.
July, 1924
—A Portable Tuned Impedance Reflex.
—Operating Detector Tube by Grid Bias.
—A Three-Tube Wizard Circuit.
August, 1924
—DBreaking Into Radio Without a Diagran.
—The English 4-Element Tube.
—Filtered Heterodyne Audio Stages.
—An Audio Amplifier Without an **A"" Battery.
September, 1924
~—How Careful Mounting Will Improve Recep-
tion.
—One Tuning Control for Hair's Breadth Se-
lectivity.
—Four Pages of Real Blueprints of o New Baby
Heterodyne.
November, 1924
—Blueprints of a Single Tube Loop Set and a
Capacity Feed-back Receiver.
—A 3-Tube Low Loss Regenerator.
—NDMastering the 3-Circuit Tuner.
January, 1925
—A Six-Tube Super-Het.
—An Efficient Portable Set.
—A. Tuned Plate Regenerator.
—Making a Station-Finder.
February, 1925
—A Three Circuit Regenerator.
—A Real Low Loss Set.
—Blueprints of a 3-tube Reflex.
March, 1925
—A. 5-Tube R. F. Receiver.
—How to Wind Low Loss Coils.
—A. Short Wave Receiver.
~—Blueprints of a Two-Tube Ultra Audion and a
Regenerative Reflex.
April, 1925
—A 3-Tube Portable Set.
—"B"” Voltage from the A. C. Socket.
—An Amplifier for the 3-Circuit Tunecr.
—Blueprints of a Five-Tube Radio Frequency
Receiver.
May, 1925
—A ""Quiet” Regenerator.
—How to Make a Tube-Tester.

Radio Age, Inc., 500-510 N, Dearborn St., Chicago
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—A I.'mque Super-Het and an Improved Rein-

—A Slx-Tube Portable Receiver Illustrated with
Blueprints.
June, 1925
—Reducing Static Disturbances.
—A Seven-Tube Super-Heterodyne.
—Browning-Drake Receiver,
—Overcoming Oscillations in thc Roberts Re-
ceiver.
July, 1925
—Learning Tube Characteristics.
—How Much Coupling?
—DBlueprints of Conventional Radio.
—~Symbols and Crystal Detector Circuit.
August, 1925—50c per copy
—How to Attain Smooth Tuning.
—Alternating Current Tubes.
—Deciding on a Portable Super.
—And a big 60-page blueprint section.
September, 1925
—Thirty-one ways to prevent self-oscillation.
—Tuning efficiency with two controls.
—Ideal Audio Amplifier Circuits.
—Blueprint section.
October, 1925
—Auto-Transformer Coupling.
—Some Facts about Quality.
—An Improved Slide-Wire Bridge.
—Blueprints of Circuits Using Single and Dual
Controls.
November, 1925
—A Good Audio Oscillator.
—An Efficient Short-Wave Trunsmitter.
—Blueprints—Adding R. F. Stages.
December, 1925
—Tuned R. F. and Regeneration.
—Radio Age Model Receiver.
—Inductive Gang-Control Receiver.
—Tuning with Chart Curves.
January, 1926
—Radio Age January Model Set.
—A Four-Tube Toroid Set.
—Power Supply Device—Blueprint Feature.
—Finishing Your Radio Cabinet.
February, 1926
—February Radio Age Model Set.
—Plug-in Coil Receiver.
—Universal Testboard—Blueprint.
—Eliminating Audio Distortion.
March, 1926
—Improving the Browning-Drake.
—Rheostatless Tubes in a Set.
—Which Type Intermediate?
—How to Make a Wavemeter—Buebprint.
April, 1926
-—Shielding Your Receiver.
—Home Testing Your Tubes.
—Balanced Capacity Receiver.
—Several Sets on One Antenna.
May, 1926
—Short Wave Transmitter—Blueprint.
—Simplifying Battery Charging.
—List of European Broadcasters.
—Protecting your Inventions.
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A new

“B” Battery
Eliminator

worthy to bear the name of

FTER months of experimentation—of side-by-side tests with the
various Eliminators on the market—Zenith announces the Zenith
“B” Battery Eliminator, matching in every respect the splendid
character of Zenith radio.

The fact that this new Zenith product has been given the Zenith
name is proof positive it is different—and better. Here is one of the
many reasons:

Most Eliminators are built with an adjustable resistance. The Zenith
Eliminator has a fixed resistance on both amplifier and detector. The
22%-volt tap will always deliver 22} volts; the 100 intermediate tap,
100 volts; the amplifying tap, 135 volts. The operator need make
no adjustments.

The Zenith “B” Battery Eliminator is specially designed to fit all
Zenith models, but it may be used equally well with other makes of
receivers requiring the same voltage. It is built to stand up under
the most severe usage, over a long period of time.

The coupon will bring you a descriptive circular about this new and
remarkable product—show you how you can maintain your radio set
at the highest degree of efficiency, at a minimum cost. Ask for it today.

Obtained only thru authorized Zenith Dealers and Distributors

Zenith Radio Corporation
Straus Building, Chicago

r——— = s INQUIRY COUPON s e ssew s swses

ZENITH RADIO CORPORATION
310 South Michigan Ave., Chicago
Gentlemen: Please send me full particulars of the Zenith

“B” Battery Eliminator. Show me how I can increase the
efficiency of my radio set.

Tune in on WJAZ

Dance Orchestras on Tuesday, Wednesday,
Friday and Saturday Nights from 9:00 P. M.
until 2:00 A. M. @, Musical Program from
the Zenith Spanish Garden Studio 9:00 until

12:00 o’clock Thursday Nights and Special lowna......cou..... 1201 o7 -SRI W2 o o oo
Programs—7:00 untilt 9:00 Sunday - Nights:
€.Central Standard Time. @ Authorized Wave NAINE c.veereaeiietteeeees e tetestetassetasesssstosssrassassessonsonsosas
Length, 329.5 Meters.
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