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Tested, Approved and

BST 5

Gets 115 Stations With B. S. T.-5

Have been using one of your B. S. T.-5 sets about
three months and I certainly am pleased with the
results. I am using a 90 ft. aerial, B eliminator,
storage battery and a cone speaker and have
logged 115 stations from WOK, 217.3, to KSD,
545.1, all on loud speaker loud enough to be heard
all over my house with a clear tone. My neigh-
bors say they have heard it several times in their
house with all windows closed and enjoyed it.

W. R. WESTCOTT, 128 Biddle St., Kane, Pa.

IMMEDIATE
DELIVERY

New model cabinet Du Powt Duco finish; base 21" long by 8”
wide, height 9%, top 217 by 6. Five-ply walnut veneer

Delivery

Merit from Radio News and Radio World

Immediate

Received Certificate of

$40.00

B. S. T. Has the “Punch”

I am more than pleased with your B. S. T,, for
it sure has the punch to go get the stations. At
present it is going “strong”—taking care of two
speakers. A Western Electric in my home and one
in my mother’s home next door and both have real
volume. JOHN H. BARTON,

277 Delaware St., New Brunswick, N. J.

I take great pleasure in telling you that my B. S.
T. 5-tube set is working splendidly in every way,
and the cabinet itself is beautiful, and admired by
all my friends. THOMAS HARTLE,

155 Perry St., Paterson, N. J.

DIRECT FROM FACTORY TO YOU
SAVES HALF AND IS GUARANTEED

This highly sensitive, powerful and selective BST-5 radio re-
ceiver has all up-to-the minute improvements. Heavy alum-
inum automobile type chassis, shielded against stray currents
and distortion. Flexible grip, Universal type sockets, elimin-
ating microphonic noises. Has provision for battery eliminator
and any power tube. Fahnestock clips on sub-panel for ad-
justing C battery, has voltages for power tube. Efficient on
either long or short aerial, including indoor aerial. This BST-5
sets a new standard for true tone values and selectivity. This
BST-5 gives greater volume than many six-tube sets and con-
sumes less current.

Shipment made same day we receive your cheque or

P. O. Money Order for $40.

RADIO WORLD Guarantees the Responsibility of
This Advertiser

B. S. T. CONE SPEAKER

Guaranteed to give Satisfaction in

Tone, Volume and Appearance
Adjustable to Volume Desired

18 inches in diameter edged in Gold
Braid, Art Metal Base can be placed
on highly polished surface without
danger of scratching.

Shipped Direct
from Factory

$7.50

Satisfaction Guaranteed or Money Back

GUARANTY RADIO GOODS CO. 145 West 45th St, New York
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Law Enacted, Relief Near

Commission to Cut Down Interference

T HE enactment of the radio control bill, which creates a Government agency to
regulate broadcasting, ends a deadlock that existed hetween the Senate and the
House of Representatives for several years. The Senate adopted the conipromise
measure which represented the conciliatory preference of a conference committee, con-
sisting of a group of Senators and Representatives.

A commission of five is created, which ist what the Senators wanted, while the
Secretary of Commerce enjoys some powers, thus meeting in part the desires of the
House. After the first year of the commission’s existence the Secretary of Commerce
assumes most of the powers, and the commission functions as a quasi-judicial body,

with rather appellate jurisdiction.

What It Means to Listeners.

To radio listeners the passage of the Dill-White compromise bill means that the
Federal Government will assume charge of broadcasting, thus filling a void. Since
nearly a year ago nobody has exercised authority over wavelengths, power, time on
the air, etc, because the courts then ruled that the law of 1912 did not give the Sccre-
tary of Commerce such power, but that Congress had withheld that power to itself
and had not exercised it. Hence, from now on, there will be a duly constituted author-
ity to deal with the problem of interference in all its aspects, particularly in stopping wave-
length jumping, and compelling stations as a whole to act for the common good, rather

than merely for their individual advantage.

Interference is one of the problems that the commission is expected to tackle as soon
as it gets started. With stations properly regulated, and in immediate danger of losing
their licenses if they do not obey instructions, it is expected that inter-station inter-
ference will be greatly curtailed, and better quality of reception will result, together
with restoration of the advantage of being able to tune through locals to get distant

stations.

All Licenses at Mercy of Commission

Several plans already are afoot and will be presented to the commission. One of
them contemplates the division of all stations into two classes, national and local sta-

tions, with wavelengths allotted to them,
Power would be strictly limited.

instead of wavelengths being seized at wiil.

One of the strong points of the law is that within a couple of weeks all station
licenses will expire automatically, and that vests in the commission the power to issue
licenses as public policy dictates. While the disposition to renew licenses is expected to
prevail, nevertheless the commisson enjoys a sort of “police power” in that it can mete
out punishment to offenders by withholding or refusing licenses.

The enactment of the law was hailed by radioists throughout the United States.
In fact, only the strength of public sentiment compelled the Congress to take action.
Just before enactment of the bill a flood of letters and telegrams descended on legisla-
tors at Washington from all over the country, urging adoption. Members of the trade
were prominent among the petitioners, as they felt that, when the air was cleared of

interference. ‘business would be better.

ADOPTION FOLLOWS FOUR YEARS OF CONTROVERSY

Washington.

Enactment of the Dill-White radio bill
into law was the culmination of more
than four years’ efforts in the Senate
and House.

Representative Waltace White, Jr., of
Maine, co-author of the bill, first became
interested in radio legislation during the
Summer of 1922. He introduced his first
bill during the 1922 Fall session of Con-
gress. His frst bill passed the House
but died in the Senate.

Early in the fall session of 1923, White
introduced another radio bill on which
extensive hearings were held. It was re-
ported to the House and placed upon
the calendar. Just when the House was
about ready to take it up, Secretary of
Commerce Herbert Hoover sent Mr.
White a letter in which he declared he
thought it unwise to enact a law in the
then transitory and experimental stage
of broadcasting. Mr. Hoover's letter
was responsible for the radio bill being
dropped, although many members of the
House did not understand or sympathize
with Mr. Hoover’s views.

T I SO ey —— v w—— -

Nothing else was done about radio
legislation until the fall of 1925, when
Mr. White again introduced a radio bill.
This bill passed the House early in 1926
and went to the Senate. The Senate In-
terstate Commerce Committee adopted the
Dill bill as a substitute and reported it
to the Senate for passage.

The Dill bill was adopted by the Senate
a few days before adjournment and went
to conference between the Senate and
House. The conferees were unable to
reach an agreement before Congress ad-
journed.

Early in the present session, the con-
ferees took up the two bills but did not
reach an agreement on a compromise
measure unti! late in January.

The House adopted the compromise
bill two days after it was rcported back
to it, although objections were expressed
to some of its provisions.

In the Senate a flibuster prevented
adoption for a short time, but the com-
promise bill was finally passed and ap-
proved by the President, who was strongly
in favor of remedial legislation.

WWW americanradiohistorv.com

SUMMARY OF LAW

‘L'he radio control law, a compromise that
fully satisfied nobody, but was agreeably ac-
cepted as the best that was obtainable from
legislators with conflicting minds, establishes
a Comnmission of five, which gets most of
the authority over radio for one year. The
Secretary of Comunerce during ~that year
exercises what authority is not vested in the
Commission but becomes a more important
radio official after the first year, the Com-
mission’s power being reduced then. The
President is to appoint the Commission, with
the advice and consent of the Senate.

Will Classify Stations

The Presidential Commission is empow-
ered to clear up the air by classifying broad-
casting stations, prescribing the nature of
their service, assigning wave bands, power
and time, determining location, regulating
the character of apparatus used and’ con-
trolling interference and chain broadcasting.

All existing broadcasting licenses are sup-
posed to be renewed after the passage of
the act, although sixty days of grace are
granted in which operators may continue
without objection. During the first year the
Secretary of Commerce must refer to the
Commission all applications for renewal and
modification of licenses, but after that only
the applications involving controversy.

Anti-monopolistic provisions were placed
in the bill, licenses being refused to any
person. or corporation convicted in Federal
Ceurt of unlawfully monopolizing radio
communication or trade in radio apparatus
in interstate or foreign commerce.

Fine and Imprisonment

As a safeguard against foreign control,
the bill forbids the granting or transferring
of a license to any alien, any foreign Gov-
ernment or any corporation in which an
alien is an officer or in which a fifth of
the stock is held by aljens.

Penalties attached to the bill provide a
fine of $500 for violating the law or regula-
tions issued under it and a fine of $5,000 or
five years’ imprisonment, or both, for making
a false oath at any hearing or in any re-
quired affidavit.

One section declares that equal courtesies
are required in political broadcasting and
that the sources of paid broadcasting must
be announced. Divulging of private radio
messages is forbidden.

Seventy-Five Eager
To Make the Sacrifice

Washington.
About seventy-five applications have been
received by President Coolidge for appoint-
ment to the Federal Radio Commisison. It
is said at the White House that the Presi-
dent. has given considerablc thought to the
personnel of the Commission. '
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Stations

Backed by Leading Men

The 89 Wave Channels Would Be Divided Into 72 for
National Stations and 17 for Local Ones—
Recalcitrants Would Be Forced Off Air

Washington.

Tremendous pressure will be brought on
the Federal Radio Commission, created by
the Dill-White radio law, to eliminate a
number of stations now on the air. Evi-
dence of its character and form is already
beginning to appear, although the yersonnel
of the commission has not been definitely
selected.

Already a plan has been drawn up for
clearing the air of interference which will
be urged upon the Commission. The plan
has the approval of Representative Wallace
White. Senator Dill believes it has consid-
erable merit.

Under the plan there would be a radical
change in existing allocation of wave-
lengths, and many stations would be forced
to stop broadcasting. It contemplates a di-
vision of the broadcasting band into groups
of national and local wavelengths. There
would be 72 national and 17 local waves.

Distribution Plan

Of the 72 national waves, 48 would go to
as many stations for full time operation. All
stations would be permitted to qualify for
these waves, but they would be scattered
throughout the United States and assigned
to cities of sufficient size and ‘importance to
provide talent worthy of a national audi-
ence.

The other 24 national waves would be di-
vided among 48 stations scattered through-
out the United States. These 48 stations
would each operate half time.

Under the plan, allocations would be made
with the view of enabling every listener in
the United States to be close enough to re-
ceive a number of national stations.

The 17 local waves would go to local
stations which would be required to operate
with power not exceeding 250 watts so as not
to interfere with other stations using the

same wave at the same time. All stations
which did not get national waves would be
forced to accept the local classification or
stop broadcasting.

Call Plan Practical

Advocates of this plan are convinced of
its practicability. They_ point out ghat un'der
existing :conditions, it 1S difficult if not im-
possible to receive distant stations with suf-
ficient clarity to enjoy a complete rendition
because of station interference. )

“It's a question of whether we will have
72 national stations and 500 local stations,
or GO0 local stations,” one of the sponsors
said. “There can be no question that with
72 national stations operating each night frge
from station interference most listeners will
be able to get a dozen or more of them
satisfactorily. . )

“If the present situation is contmuegl. it
will mean that listeners must depend entirely
on local stations for entertainment.

“Nor would most stations now in opera-
tion be deprived of the privilege of serving
their local communities. Except in congest-
ed areas like New York and Chicago, all
existing stations would be permitted to con-
tinue operation on the local waves, but with
decreased power.

Hardship “Not Too Great”

“The limitation of the power of these
stations would not be too great a hardship
on them. At present they are able to provide
reliable service only to their local communi-
ties, and they will continue to do that.”

In the plan is also a proposal to prevent
the national stations from hooking up in
chain broadcasts beyond a certain point.
This would mean that most of the time
there would be 72 different programs broad-
cast by stations with sufficient power to be
heard almost throughout the United States.

Armstrong is Suggested

for Commission Post

Washington.

A conflict between President Coolidge and
Congress over the personnel of the Federal
Radio Commission seems likely, according
to those who are in close touch with the
White House and leaders of the Senate.

In the first place, the Senate is going to
examine critically the selections of the
President for evidence of Secretary Hoo-
ver’s handiwork. .

In the second place, the Senate interpre-
tation of eligibility for the Commission is
at variance with that of the White House.

The sponsors of the Dill-White law as-
sume that the clause requiring candidates
for the Commission to be “actual residing
citizens of a State” prevents the selection of
“lame ducks” and residents of the District
of Columbia for the post. Under the Con-
gressional interpretation, “lame ducks” are
not eligible because they have been living in
Washington.

The White House looks at it in a differ-
ent light, however. Advisers of the Presi-
dent point out that the courts have held that
members of Congress are actual residing
citizens of the states which they represent.

Among those considered for the Commis-
sion were Senator Irvine L. Lenroot, of Wis-

consin; John Hayes Hammond, inventor, of
Massachusetts; Major E. H. Armstrong, of
Columbia University; Lambdin Kay, of
Georgia, and Representative Frank Scott,
of Michigan.

Among those mentioned for the Commis-
sion are Acting Secretary of Commerce
Stephen Davis, Chief Radio Supervisor W.
D. Terrell, and Dr. J. H. Dellinger, Chief
of the Radio Laboratory of the Bureau of
Standards. It is known on the best of au-
thority that these men do not want the job.

The President has asked the views of
Senator Dill and Representative White about
the personnel of the Commission. Neither
Mr. White nor Senator Dill recommended
anyone for the Commission. But they did
give their views as to the general character
of the Commission as a whole.

They would like to see the Commission
ponsist of a professor, an expert on econom-
ics, a radio expert and two lawyers. They
would like to see men with vision appointed,
men who are capable of rising above politi-
cal and partisan influences. They helieve it
will be necessary first of all to consider the
interests of the entire country rather than
any particular section thereof. The Presi-
dent considered the suggestions.

www americanradiohistorv.com

Busy Builders
Must First Get
Commuission O. K.

‘Washington.

Until the Federal Radio Commission be-
gins to function radio is left without the
slightest vestige of control or regulation.

Immediately upon signature of the Dill-
White bill by the President, the radio sec-
tion of the Department of Commerce
stopped functioning. It no longer had the
power to issue licenses, which was prac-
tically the only authority it had exercised.

Applications for licenses for stations are

continuing to reach Mr. Terrell's office. In
each case, Mr. Terrell is notifying the ap-
plicant that application must be made to the
Federal Radio Commission; that the De-
partment of Commerce no longer has the
authority to issue licenses.
_ For a time Mr. Terrell considered send-
ing a warning to the owners of new stations
under construction calling their attention to
the provision of the new law which requires
that a construction permit be obtained from
the Federal Radio Commiission before work
is continued.

It is assumed, however, that the builders
of new stations must know about the new
law. Radio inspectors, however, will point
out the provisions of the law to those who
seek information abut it.

Mgantime, it is pointed out, stations which
continue construction without first getting a
permit to do so, will violate the law and
probably prejudice their chances of ever
getting a license.

Twelve Stations
“Under the Wire”

Washington.
Twelve new stations won in their race
to finish construction and obtain a license
before enactment of the Dill-White radio
law. Licenses have been issued to these
stations by the Department of Commerce.
One station is of 1,000 watts power.
New Stations
w. kc. wts.
WFIW—The Acme Mills,
Hopkinsville, Ky. ... 3569 840 1,000
WNBK—H. C. Barton Elec.
Co., .LeRoy, N. Y... 354 847 250
KGFM—Geo. W. Johnson,
Yuba City, Calif..... 450 666 15
KGFK—Kittson Co. Enter-
prise, Hallock, Minn. 225 1333 100
WNBJ—Lonsdale Bapt. Ch,,

Knoxville, Tenn. ... 335 895 10
WNBI—W. J. Romanouski,

Peru, IIl. ......... 357 840 10
KW BS—Schaeffer Mfg. Co,,

Portland, Ore. ...... 200 1499 10
WNBL—H. R. Storm,

Bloomington, I1l. .... 495 606 15
KLIT—L. I  Thompson,

Portand, Oregon .. 380 798 10
KGFL—Trinidad Broadcast

Co., Trinidad, Colo.. 222 1351 50
\WALK—AIlbert A. Walker

(Portable) ......... 285 1052 50
KELW—E. L. White, Bur-

bank, Calif. ......... §35 560 250
Discontinued

WLBU—Canastota, N. Y.
\WGBR-—Marshfield, Wisc.
CHANGES .... .... o s - A I

The call of WMBX, Columbus, Miss.,
has been changed to WCOC.
Brooklyn, has changed its wave to 267.7
meters, 1120 ke.

WGBU, Fulford, Fla., has changed its
wave from 277.6 meters, 1,080 ke, to 384.4
meters 780 kc.

WCRW, Chicago. has changed its wave
to 410.7 meters 730 kc.
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Sensible Volume Control
Finds Its Way Into the Good Receivers

‘This diagram illustrates the methods of volume control.
<uit, a very satisfactory method. RS is a potentiometer acr
better be across the secon

By Charles Gribben

EVERYBODY wants a volume control
on the radio set now. The day when
the excellence of a radio set- was meas-
ured by the number of blocks that the
reproducer could be heard has passed. Now
the excellence of the receiver is mainly
measured by the quality which the loud
:speaker emits, and the ease with which the
volume may be controlled. A simple and
adequate control is now considered a prime
mecessity in the set.

Many methods of volume control have
been recommended. Some of these con-
centrate the attention on the radio fre-
quency end of the circuit and others on
the audio frequency end.

In the early days the system most fre-
-quently used was the jack and plug arrange-
ment. That has entirely passed out, and no
-one is shedding any tears over its demise.

Another method practiced by some fans
was the use of a filament rheostat. Es-
pecially was this used in the last tube.

Prevention That Didn't

Where else should the volume control
rheostat be used except in the last tube
where volume was the greatest? This
method was especially applied to prevent
overloading of the last tube. The fact was
that the more the volume was' throttled down
by this means the worse the overloading
‘became.

Well, that system now is almost com-
pletely out of use. Education of the fans
put the finishing touches on that method.
But even yet this abominable method is
used in the early stages of the audio am-
plifier. A few more lessons in the prin-
ciples and operation of vacuum tube am-
plifiers will be required to put an end to
the practice.

Another method of similar characteristics
is the use of a shunt resistance across the
loud speaker terminals, usually in the form
of a variable resistance. This method con-
trols the amount of output all right but it
does not help the overloading condition of
the last tube. It has the opposite effect.
The lower the shunt resistance is the lower
is the volume but also the worse is the
quality.

Series Resistor Better

A better method of controlling the vol-
ume is to use a variable resistance in
series with the speaker. This both cuts
the volume and it tends to improve the
quality at the same time. A greater input
to the tube is allowable without distortion.

An atrocious method of controlling the
volume is the use of a variable grid bias
for the purpose. In order that this meth-

FIG. 1

od be effective in greatly reducing the
volume it is necessary either to increase the
negative grid bias very greatly or else
make the bias very much positive. One is
as bad as the other.

The reduction of the plate voltage with a
view of stopping down the volume is no
better than the use of excessive grid bias,
positive or negative, or the use of filament
current control. When controlling the vol-
ume the three batteries or other voltage
current sources in the audio frequency am-
plifier should be strictly left alone.

Resistor in Proper Place

A popular method of controlling volume
is by the use of a shunt variable resistance
across the «input to the tube, for example
a control across the secondary of an audio
transformer. This is not a bad method but
it is not the best by any means. In a
measure it has the same ecffect as a sim-
ilar variable resistance across the primary
of the transformer, which is also a popu-
lar method of controlling the volume. Now
a variable resistance across the primary
decreases the load impedance to the tube
preceding it and as soon as the impedance
of the load on the tube becomes low, qual-
ity suffers. Harmonics are introduced into
the signal. That is undesirable, of course.
But the method of controlling the volume
by a variable resistance across either the
primary or the secondary is fair.

Is there then no method of volume con-
trol in the audio frequency amplifier which
can be recommended under all conditions?
There is one good method and only one,
and that method is the use of a high re-
sistance potentiometer across the secondary
of the transformer. If the circuit is direct
coupled the potentiometer may take the
place of the grid leak resistance.

The Logical Place

A high resistance potentiometer does not
affect the primary of the circuit to any
appreciable extent, either directly or indi-
rectly, and its resistance always remains
constant no matter what the adjustment for
volume may be.

Where should the control potentiometer
be placed in the audio frequency amplifier?
It will have the same effect on reducing
volume in no matter what amplifier stage it
is placed, but from the point of view of
quality it will introduce least distortion if
it is placed in the input circuit of the first
audo frequency amplifier.

There is, therefore, only one logical
method of controlling volume in the audio
frequency amplifier, and that is by a high
resistance potentiometer, and there is only
one logical place to put it. in the grid
circuit of the first audio frequency tube,
after the detector.
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R1 and R2 are filament rheostats in the radio frequency end of the cir-
oss the secondary of the second audio transformer, AFT2.
dary of the first audio transformer AF1.

It might

The audio frequency output may be con-
trolled in the radio <{requency amplifier
while the signal is still of high frequency.
And here the volume may be controlled by
a number of methods which are inadmis-
sible in the audio frequency amplifier. There
is then no fear of introducing any appre-
ciable distortion to the audio signal. Therc
is only one thing that should be avoided,
and that is a decrease in the selectivity of
the set.

One of the best methods of controlling
volume in the radio amplifier is by means
of a filament rheostat. The signal may be
completely throttled out by this means with-
out distortion. At the same time this
method tends to increase the selectivity, if
the grid return is properly connected. The
use of a high variable “resistance in the
plate circuit is also an excellent method.
This controls the plate voltage in the prim-
aries of the RF transformers, or rather
it controls the plate current in the plate
circuit. Very good control may be ob-
tained in this manner without increasing
distortion or without damaging the selectiv-
ity.

Methods which are often used but which
are not so good as the foregoing are shunt
impedances across any of the windings in
the radio frequency amplifier. It does not
matter very much whether the impedance
15 a resistance, condenser or inductance coil.

Drags Down Selectivity

_ Selectivity suffers as soon as any shunt
is connegted across the windings. A vari-
able resistance is very often connected
across the primary winding for controlling
volu.me, but this is not a good method be.
cause of the bad effect on the selectivity.
The use of a high resistance potentiometer
across the tuned secondary circuit is not
desirable for the same reason. While this is
the only method recommended in the audio
frequency circuit it is to be avoided in the
radlo.' Of course, if the resistance of the
potentiometer is half megohm or more the
effect on the selectivity is not great, but it
1S noticeable.

A possibly worse effect than the resis-
tance across the tuned circuit is the neces-
sity 9f using rather long leads in the grid
circuit to and from the potentiometer.

The use of a tickler for varying the
volu_me is desirable so long as some regen-
eration is used. It 'is very convenient. When
the tickler is used to introduce damping
in the circuit selectivity suffers and from
this point of view the tickler as a volume
control is not desirable.

The use of all three favorable methods

of volume control in the radio frequency

amplifier is often desirable, though not
necessary.
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DX Much Better Now
Savants Baffled, While Fans

By Capt. Peter V. O'Rourke

X hunting now is better than it has
D been for some time. Those who have
circuits which are at all capable of .reag:h-
ing out for the elusive wave originating
somewhere between here and the Antlpodes
will find that, after all, the wave 1s not so
elusive as it was last year. There must be
a reason for this condition.

Not Well Understood

Just what causes the variation in the
propagation of a radio wave from year to
year is not well understood. Some blame
it on sun spots, others on the \\Ieathe.r.
others on the earth’s magnetism, while still
others would put the blame elsewhere,
There is no doubt that the sun has some-
thing to do with it, and long range varia-
tion in the weather as well as the earth’s
magnetism are closely related. But )just
how they are related is not well known.
That is a subject of study at present by
those who are in the vanguard of radjo
progress, in the hope of finding a definite

By Edgar Ryan

Recently I read of a “new” system of
neutralization of a radio frequency ampli-
fier. Somehow or other this system had
cluded the attention of experimenters and
novelty hounds, until the other day the
lucky finder triumphantly annouljced his
find. And what did this new thing con-
sist of ? Just a new way of connecting the
neutralizing condenser! One side of the
neutralizing condenser must by force of
precedent be connected to the mid tap of
the primary of the RFE transformer. The
other side is left open that the experimenter
may try his luck at finding a new pomt to
which he may connect it. ]

Now there are a few dozen points in
the average radio set to which this open
terminal may be connected, and the bird
that can find a point which some one else
has not already used for purposes of neu-
tralization is indeed lucky. According to
the recent announcement of the new method
the point discovered was the filament. The
loose side of the condenser was thercfore
connected to that point. It was found by
experiment that the condenser used had to
be rather large, or the order of .01 mfd.

Did it neutralize? Yes, quite effectively.
Also it reduced volume greatly and wholly

relationship that may be of some practical
use in radio work.

The Earth's Effect

Oi course, some of the variation in the
propagation of the radio wave is caused by
terrestrial, or even mundane, phenomena.

The refinements in the radio receivers
must be reckoned with. Much of the noise
in radio receivers which formerly inter-
fered with distant reception las been done
away with, or at least has been greatly
reduced. The signals that used to have a
difficult time competing with the noise now
come through without much trouble at all.
Hence a signal of given intensity now seems
much louder than it used to, simply because
there is not so much heterogeneous com-
petition.

The general increase in power of the
broadcast stations also tends to improve the
reception of DX. At a given distance from
a station there is now a much greater signal
strength than formerly, while the natural
noises have decreased. Man-made noises
have heen greatly reduced by systematic

R.FA Tube

oO'

A- A+ B+

A POOR method of neutralization, in that
it is a “short-circuiter.”

spoilt selectivity. But a still better way of
short-circuiting the secondary tuned circuit

What Do You Like

In RADIO WORLD—And What Don’t You Like?

The Editorial Department of Rabpio WorLp has been pretty successful in selecting

text matter and illustrations that appeal to radioists.

This fact is proven by our news-

stand and subscription sales, and by the thousands of letters received regarding features

in our various numbers.

But we want to get closer to the desires of our readers.

Therefore, we ask you as

a Rapto WorLp fan to drop us a line, and let us know what you particularly like in our
columns. We ask also to let us know if there is anything in our pages that you do not like.

Eternal vigilance is the price of a periodical’s success. While we still reserve the right
to edit Rapio WorLp in a manner that seems most beneficial to all concerned, we should
be only too glad to have criticisms from our friends, and to give these criticisms con-

scientious attention.

Write us your likes and dislikes, and thus help you and ourselves.

—Tne Ebitor:
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Reap Benefit

and persistent elimination of various

sources.

One reason for better DX that must not
be forgotten is the fact that fewer fans
have squealing receivers. The heterodyne
squeal that used to hover around every
weak carrier wave due to radiating re-
ceivers, can now be heard very rarely. This
source of trouble, it will be remembered,
was one of the main reasons why the in-
ternational broadcast tests were a failure.
It would seem that a similar attempt to
pick up signals from Europe at this time
would have a better chance of success, even
with the same equipment which failed teo
“deliver the goods” a year ago.

Competition Hurts

Even where there is no heterodyne squeal-
ing around a carrier it is harder for any
one to pick up the signals where a very
large number of fans are trying at the
same time to pick it up. There is only a
certain amount of energy per unit volume
of space and if that amount, which is very
small at best, were divided up ‘inté a mil-
lion parts, there would not be much hope
for anvbedy.

— ]F@dllish Tfhgngs That ][_Halwe Read

is to put a screw driver in between the tun-
ing condenser. It has a most complete way
of neutralizing a set. It makes absolutely
no difference what the wavelength is!

Not so long ago there came out a device
using crystal detectors for amplifiers. This
idea bobbed up again just the other day.
Well, why cannot crystals be used for am-
plifiers when amplifier tubes can be used
quite effectively as detectors? The de-
sirability of the thing is very intriguing.
It would make possible the smallest kind
of receiver without tubes and batteries?
There have been countless perpetual mo-
tion schemes suggested, and many of them
much more plausible than this radio scheme.
The idea of conservation of energy, funda-
mental though it is, does not seem to reg-
ister at all. =

I have also read descriptions of multi-
tube radio receivers, which have been called
greyhounds, DX-getters and Go-geters.
Distance is the idea that they are supposed
to call to mind. Many of these receivers
have been composed of two main parts,
gainers and lossers. First a tube has been
put in to amplify the signal, then a losser
has been put in to limit the amplification.
This has been followed by another amplifier
and another losser. This series has becen
extended to several stages.

Name Spelling Change
Gives Him Big Relief

Cincinnati.

What's in a name, anyway?

Plenty of grief, if it's spelled so the
public pronounce it half a dozen different
ways.

William C. Stoess, musical director and
orchestra leader of WLW, the Crosley sta-
tion at Cincinnati, found that his name was
called Stace, Stoce, Stess and even Stooce.
This got tiresome, so he has changed the
spelling of it to Stace, as far as radio pur-
poses are concerned. That is the correct
pronunciation and from now on it will be
spelled that way.
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The Variable Condenser
Discussed With View Toward Right Choice

B_y James H. Carroll

Associate, Institute of Radio Engineers

HILE the tube has often aptly been

called the heart of the radio set, nev-
trtheless, the varigble condenser fills a high-
ly important function also and, to carry
out the simile, might well bhe termed the
pulse of the circuit. It therefore behooves
the set-builder ta use great care in select-
ing the proper model for the circuit he is
building and it must be absolutely the
proper capacity to match the coil with
which it is to work. Not only its physical
shape and mechanical construction but also
its electrical efliciency must be considered.
Fortunately, there are many models on the
market to choose from and our American-
made condensers are marvels of mechanical
construction—even cheap condensers often
being a first-class job mechanically.

The first and most important thing to
be determined after the size, which depends
on the space allowed for in the layout, is
the exact capacity. This capacity should
be determined in microfarads and should
exactly match the inductance of the coil
to be used in the circuit.

Avoids Mistake

In this way one avoids the possibility of
using a .00035 condenser where a .0005
should be used. Capacities usually range
from .001 down to .00025, tuned radio fre-
quency circuits generally calling for con-
densers of .00035 mfd., this value assuring
the coverage of the entire wave band in con-
junction with the proper coil in this type of
circuit.

In building popular circuits the capacity of
the condenser should be the one specified
by the author and this should not be dev-
iated from, as trouble may follow. The
builder, however, may use any particular
make he favors, provided it is of the speci-
fied capacity. The next important points
to look for are mechanical construction,
rigidity, trueness and proper alignment. The
condenser selected should be able to stand
pressure far beyond its apparent strength
and should not bhe susceptible to mis-
alignment by pressure at the corners.
A poorly-made condenser of cheap mater-
ials may easily be warped by slight pres-
sure and the plates bent sufhiciently enough
to make it the prime cause of trouble, which
will later be hard to trace, by being shorterl
when the screws are being tightened in
fastening the condenser to the panel.

An easily warped condenser will also
prove a prolific cause of hand capacity and
will throw out tuning with pressure on the
dial, and will cause erratic changes in wave-
length if the panel warps. The fit of the
shaft is also highly important. The well-
designed condenser should show no wabble
or weave from side to side when pushed
back and forth on the shaft. Sce, also
that a secure form of adjustment is pro-
vided for taking up the wear on the shaft
and that a good spring contact exists be-
tween the rotating part and the frame to
insure efficient electrical contact at all dial
settings.

Electrical Aspect Secondary

It is axiomatic that the electrical char-
acteristics of the condenser are really sec-
ondary to the mechancial design. Although
a poorly designed condenser has greater
losses than one that is perfectly designed,
and the results will not be as good, the resis-
tance of even the poor one is a very small
percentage of the total loss in the circuit.
This does not mean that it is not necessary
to use the best designed condenser obtain-
able, but that if one is limited to a hard
and fast choice between one that is zood
mechanically but not as good electrically
as another which is good mechanically, the
one which is mechanically efhicient will the
better serve the purpose.

Losses in a condenser can be traced to
many causes. For instance, the problem
of dielectric loss, which is due to the di-
electric in the field, will arise. Dielectric
is the material used between the plates.
In most variable condensers this is air, which
has practically no losses. Nevertheless,
a part of the condenser should be made
with an insulating material, such as Bake-
lite or hard rubber, to support the stator
plates, to insure against dielectric losses.
If this insulation is not in the right pro-
portion and is placed in a strong part of
the field appreciable losses result. Insula-
tion of thig kind belongs at the ends fur-
therest from the center and not near the
shaft. As a usual result, using end plates
made of some insulating material does not
make for as high efficiency as the putting
the insulation as far as possible from the
shaft.

Leakage Losses

Aside from introduced losses caused by
the material itself there may also be losses
caused by direct leakage across the insula-
tor or through it. This is called surface
leakage and is, in most instances, caused
by dust. This is eliminated bv keeping
the apparatus ~nclosed or by regular clean-

ing of the plates and surfaces of the con-
denser with a piece of silk and an ordinar:
pipe cleaner which can be used for clean-
ing between the plates. See, also that the
condenser chosen is a welded job, which
is best both mechanically and ‘electrically
and not subject to any losses caused by di-
rect current resistance in the plate and
entire assembly.

Tuning Characteristics

The facts here set forth for our guid-
ance in the choice of a condenser that
will do the work best have no bearing on
the type of condenser, whether it be
straight line wavelength, straight line fre-
quency, straight line capacity, or straight
line tuning (midline). The only thought
to consider in connection with the circuit
being constructed is that the straight line
frequcnpy type will give better separation
of stations on low waves at the expense
of the higher waves.

These, therefore, are your main require-
ments in the condenser to be used in your
new circuit, and any condenser you select
from among the standard brands, if it is of
the capacity specified by the designer, is
bound to give good service in wearing
ability and long-lived efficiency. And, as
I said before, stick to the advertised brands,
and don’t use an old condenser that has
been sticking around for ages and has been
used time and again for other circuits. Get
a new one. The results are worth it.

There is a wide variety of standard makes
to choose from, among others, Amsco,
graceful, beautifully made and long lasting ;
Karas, orthometric in name and perform-
ance; Hammarlund, rugged as the Rock of
Gibraltar: Precise, which is all the name
implies; Bruno, worthy of the name that
dignifies a sterling line; Acme, strong and
well protected; Cardwell, one of the pio-
neers in fine construction; Remler, smooth
tuning, excellent anti-hody capacity. All
are names to conjure with in radio.

Gang Condensers

In gang or tandem condensers the same
specially sought. Amsco makes a hne line
of double and triple condensers, truely
mounted, and Perlesz of Chicago special-
izes on this type, mounting as many as
four and five condensers on one shaft, the
jobs heing geared as precisely as human
ingenuity can make them. Another good
job is the Victoreen Universal control re-
cently put out by this well-known com-
pany. Bear in mind, that care and con-
sideration of all parts before construction
will always pay big dividends in good re-
sults and satisfaction.

Ancient Worlds In Making Affect Reception

The behavior of radio waves is puzzling
the scientist as well as to the lJayman. The
sun is usually suspected of affecting the
propagation of the waves from radio sta-
tions. But the sun is not the only celestial
body which may exert an influence. There
are countless stars in the heavens which
send their energy to us, and every one pf
them is capable of affecting the transmis-
sion of radio waves to some extent. Re-
cently cosmic rays were discovered. These
rays have immense powers of penetration,
very much greater than the powers of
the hardest X-rays. It is well known that
X-rays affect adversely the propagation of
radio waves. It is then reasonable to sup-
pose that the cosmic rays have an even
greater effect in making the radio waves
misbehave. Cosmic rays pervade every-
thing on and near the surface of the earth.

No radio waves can escape their influence.
What are these cosmic waves? They are
waves of radiant energy of extremely
short wavelength (of very great frequency).
Where do they come from? Perhaps from
a point beyond the Milky Way. Perhaps
somewhere in space, a qumtillign miles
away, a universe was in the making some
billion years ago, and the cosmic rays are
nothing but the smoke of the catacylsmic
conflagration that is just reaching us now.

Then again the cosmic rays may be com-
ing from some stellar body not so far away
but which is so hot that we cannot see it.
One usually speaks of hot bodies as being
red hot, white hot, or blue hot. But why
should we stop with the wvisible golors?
If the sun were twice as hot as it is now
it would no longer bhe white hot, unless we
redefined “whiteness.” Perhaps it would be
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violet hot, or ultra-violet hot. If it
were ultra-violet hot, it would be too
hot for us to see it Then its
effect on radio waves would be very
much greater than its present effect. If
the sun were a million times as hot as it
i1s now, we surely could not see it, yet 1t
would emit rayvs similar to the cosmic rays.

Millions of stars have been discovered in
the heavens by means of powerful tele-
scopes. But only those stars which are
not too hot to be seen, or those which are
not too hot to affect the photographic plate,
can be thus discovered. There may be mil-
lions of other stars which are either too
cold or too hot to be discovered by the
means at present available.

Perhaps the too-hot-to-be-seen stars may
be discovered by their effect on the radio
waves.
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A Vacuum Tube Voltmeter
That Easily Measures Both AC and DC
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Fig.d

Diagram of a simple vacuum tube voltmeter based on the operation of the

Fleming two-electrode valve.

Fig. 1b.

Characteristic curve of two-electrode tube, showing grid current against the

grid voltage.

Fig. 2a.

Standard three-element vacuum tube voltmeter in which the plate current is

used to give an indication.

Fig. 2b.

Characteristic curve of three-element vacuum tube showing plate current

against the grid voltage. |
Fig. 3. Diagram illustrating the use of the vacuum tube voltmeter for measuring the
radio frequency input voltage to a tube.
Fig. 4. Circuit illustrating the use of the voltmeter for measuring the audio frequency
input voltage to an amplifier tube.

By J. E. Anderson

Consulting Engineer

HERE are innumerable measurements
T in a radio receiver which cannot be
made with ordinary meters, such as volt-
meters, ammeters, milliameters and milli-
voltmeters. Nearly all meters which are at
hand in the laboratory of the average radio
experimenter are’ direct current de-
vices, but most measurements on a radio
set must be done on alternating currents
and voltages. Also there are some L
measurements which cannot be made with
the meters available because the meters
are not suitable for the purpose. For ex-
ample, the direct current voltmeters which
are suitable for measuring the voltages of
A, I3, and C batteries are not at all suit-
able for measuring the steady voitage
output of a B battery eliminator nor the
steady DC potential obtained by voltage
drop in high resistors used for grid bias.
If an attempt is made to measure these
voltages with the ordinary meters avzil-
able not even approximately correct in-
dications are obtained.

Advice on DC Tests

The reason for this is that the meters
used in most cases draw a much greater
current for their operation than does the
circuit that is to be measured. An ex-
ample of the utter failure of the direct
current instruments to give a correct in-
dication of voltage is when an attempt is
made to measure the actual grid bias of a
tube when that bias is obtained through
a high resistance. The actual grid bias
may be as high as 40 volts, yet when a
voltmeter is connected from filament to
grid no readable indication at all is ob-
tained. The meter short-circuits the cir-

cuit to be tested, because the meter’s re-
sistance is so low.

For DC measurements a high resist-
ance voltmeter may sometimes be used to
get a close approximation of the actual
voltages, but these meters are of no use
when alternating voltages are to be
measured. What is needed for these is a
vacuum tube voltmeter which measures
the peak voltage of the AC wave. A
vacuum tube voltmeter is really a poten-
tial meter, and it may be used equally
well for both AC and DC work.

A vacuum tube voltmeter is not a com-
plex affair which only can be used in the
better equipped laboratories. It is quite a
simple contrivance which anyone inte-
rested can make or procure. Of course,
the cost and complexity of the meter de-

o
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pends on the degree of sensitivity and
precision that is necessary. And.for many
practical purposes an extremely simple
device will suffice. It is the purpose of this
article to describe such a simple vacuum
tube potential meter, which most fans can
afford to procure and is easy for anybody
to use.

A vacuum tube voltmeter or potential
meter employs an ordinary voltmeter of
suitable range for measuring the actual
voltage and some sensitive current indi-
cating device for indicating a very small
current. The more sensitive this indicat-
ing device is to direct current the more
sensitive will be the vacuum tube poten-
tial. What is ordinarily used in this
connection is a microammeter with a
range of from 0 to 100 microamperes, but
a galvanometer would be more sensitive.

May Use 0-1 Milliammeter

If neither of these devices is available a
milliammeter of 0-1 sensitivity will give
good results. The voltmeter used in this
connection should have a range which is
slightly greater than the range of peak
AC or steady voltages that are to be
measured. An instrument having a double
or triple range would be desirable, as
then more accurate values may be ob-
tained for both high and low values of
the unknown voltages.

At this point it is well to explain briefly
the principle of the vacuum tube volt-
meter. Several types have been developed,
two of which will be described. The first
of these the writer believes to be an in-
novation. This instrument is of extreme
simplicity and its operation depends on
the properties of the two electrode tube,
or the Fleming valve. However, it is
neither necessary nor desirable to use a
two electrode valve for the purpose. Use
a high mu tube, e. g, the new CX-340,
which has a mu of 30.

The essential circuit of this simplified
voltmeter is shown in Fig. la.

Identification of Constants

The circle is the tube, G is a sensitive
current indicating device such as a gal-
vanometer or milliammeter, and V is an
ordinary voltmeter of suitable range. Bl
is a three volt battery connected across a
400-ohm potentiometer P, and B2 is an-
other battery which may be varied in
steps of less than 3 volts. Bl and, B2 con-
constitute the grid bias of the tube. The
voltmeter V is connected across the entire
grid biasing battery. B3 is the filament
heating battery and R is a suitable rheo-
stat or Amperite. Observe particularly
that the positive leg of the filament has
been connected to the plate binding post

N\
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Fig. 5. Illustrating the use of the vacuum tube voltmeter for measuring the voltage
input to a tube in a resistance coupled amplifier,
Fig. 6. Showing how meter is used to measure the input voltage to a tube in an im-
pedance coupled amplifier.
Fig. 7. In a double impedance coupled circuit the input voltage may be measured in
this manner.
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of the tube by means of a strap x y. The
unknown voltage to be measured is con-
nected to the two binding posts marked
1 and 2.

The operation of this device -depends
on the stoppage of the flow of grid cur-
rent. A high mu tube is desirable because
for a given positive grid bias the grid
current i1s greater the higher the mu is.
Hence the device is more sensitive for
higher values of mu. The grid current in
the tube may be represented by a curve
such as the dotted line in Fig. 1b.

A Simplified Connection

It will be noted that the grid current
does not become zero as soon as the grid
voltage becomes zero, but that a small
negative value is necessary to stop it.
This is unfortunate, since it would re-
quire a reversing switch in the leads to
the voltmeter V if there were no other
method of stopping the grid current when
the grid voltage is zero. By connecting
the plate of the tube to the positive end
of the filament the grid current curve
takes the shape of the full line in Fig.
Ib, which passes through the zero point
when the grid voltage is zero. This gives
a definite starting point and it obviates
introducing a reversing switch in the
voltmeter leads.

The method of operation of the vacuum
tube potential meter is as follows: First
short circuit the binding posts 1 and 2
and adjust the voltage of the battery
B1B2 until the current in the grid circuit
just stops, as shown by the meter G. Note
the reading on V. Then replace the short
circuit strap by the voltage to be meas-
ured. If the unknown is DC the positive
should be connected to point 1, or to the
grid. Then increase the negative bias on
the grid as given by the battery B!B2
until the current in G again just disap-
pears.

Unknown Voltage Found

Note the new reading on the voltmeter
V. The difference between the two read-
ings on the voltmeter is the value of the
unknown voltage. If this voltage is AC
the reading is the peak value, and to get
the effective value of the AC, the peak
value should be multiplied by .707.

When radio frequency voltages are to
be measured the by-pass condenser shown
in dotted lines should be connected as
shown. Its capacity should be about 1.0
mfd. Even for audio frequency measure-
ments this condenser is desirable, though
not necessary. For DC voltage measure-
ments it is not at all necessary.

If it is desired to use the standard
vacuum tube voltmeter the same device
may be used by connecting it as shown in
Fig. 2a. The three element tube is now
used in the regular way. The indicating
meter G is placed in the plate circuit of the
tube to show the DC plate current and a
plate battery B is added to the equip-
ment. For high frequency necasurements
two by-pass condensers should now be
used as shown by the dotted lines.

Reduces Plate Current to Zero

The three-element vacuum tube volt-
meter works on the principle of reducing
the plate current to zero. In IFig. 2b is
shown a characteristic curve of a three-
element tube, plate current against grid
voltage. By increasing the negative bias
to a suitable value the plate current can
be reduced to zero. In Fig. 2b this volt-
age is OE. When operating the tube
as a voltmeter, first adjust the bias so
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that the plate current just stops flowing.
The reading on the meter V should then
be noted. This reading is EO. The ter-
minals 1 and 2 should of course be closed
when taking this preliminary observation.
Then the unknown voltage should be con-
nected across the two input terminals and
the grid bias should again be adjusted
until the plate current just stops flowing.
The reading on the voltmeter V should
again be taken. The difference between
the second and the first readings is the
value of the unknown voltage across the
terminals 1 and 2 if a steady voltage is
measured, and it is the peak voltage of
the unknown, if an alternating voltage is
measured. The effective AC voltage is
obtained by multiplying the peak voltage
by .707.

The device described here may be used
both as shown in Fig. la and Fig. 2a by
making a few changes in the connection.
The simple connection shown in Fig. la
requires less equipment.

Increased Impedance

There 1s a slight advantage in using the
second hook-up in that the input imped-
ance to the device is slightly greater,
that is, it is more nearly a potential me-
ter. When grid current is used to give an
indication as in Fig. la the input resist-
ance has a finite value but it is extremely
large so that for all practical purposes
it may be regarded as infinite. The more
sensitive is the indicating meter G, the
greater is the impedance when the reading
is taken. In the case of the second cir-
cuit no grid current at all flows since the
plate current is used to give the indica-
tion on meter G. Hence the resistance is
practically infinite.

When using the device as a three-
electrode circuit it is also desirable to
use a high mu tube because such a tube
requires a lower grid bias to reduce the
initial plate turrent to zero, and there is
no great difference between the sensitiv-
ity of high and low mu tubes.

In Figs. 3 to 16 a few of the possible
aprlications of the vacuum potential meter
are suggested. Fig. 3 shows how the
radio frequency input voltage to a tube

Gime——
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may be measured. The numbers enclosed
in the small circles correspond with the
terminals of the same numbers on the
meter. Figs. 14 and 15 show how to
measure the radio frequency voltage
across the tuned circuit in the detector
stage with and without regeneration. Fig.
4 shows how the meter may be used to
measure the audio frequency input volt-
age to an amplifier tube, or the voltage
across the secondary of a transformer.

Separation of Components.

Figs. 5, 6, and 7 show how to measure
the input voltage to an amplifier in the
three different types of direct coupled am-
plifiers. Fig. 8 shows how to apply the
voltmeter to the measurement of the out-
put voltage of a radio receiver, that is,
the voltage across the loud speaker. In
this case it is necessary to separate the
AC component from the DC component
of the plate current, since only the AC
is of immediate interest. Fig. 9 shows how
to measure the voltage across the loud-
speaker when an output transformer is
used for separating the DC from the AC.

In many cases 1t is desirable to meas-
ure the steady potential in radio recejvers
where an ordinary voltmeter completely
fails to give the true indication of the
voltage. One such case is shown in Fig.
10. The true voltage of the output of an
eliminator and filter cannot be obtained
with any ordinary voltmeter due to the
high resistance in the eliminator. The
vacuum tube voltmeter should be connect-
ed as shown and the voltage measured
when the set is in operation. The set is
represented by a load resistance. It will
be noticed that the grid of the voltmeter
is connected to the positive terminals of
the eliminator. This will make a large

(Concluded on page 10)

(Hayden)
A HIGH MU tube is used in Anderson’s
vacuum tube voltmeter.
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Fan Proud of

Set “Flops”

on Phoned Demonstration

Reception Put On the Wire In Good Style, But Noises
Originating In the Relaying System Cause
Listener to Complain of “Static”

(Hayden)

BY PLACING the earpiece in front of the telephone mouthpiece a friend at the

other end of the

receiver of her own telephone to her ear.

wire can listen in to your radio receiver by merely putting the

If she complains of noises the chances are

they originate in the telephone line.

Sometimes a radio fan is very proud of
the quality of his or her receiver and is
anxious to have friends hear the per-
formance. One way that the friend is
made to hear the set without leaving
home is for the proudful person to trans-
mit the output of the set by the telephone.
The earpiece of he receiver is placed in
front of the microphone of the ordinary
telephone and the iriend at the other end
of the wire listens in.

Now just imagine the friend complains
there is considerable noise that comes over
with the signal. Yet the proud owner of
the receiver cannot hear any static that par-

ticular evening. The noise is undoubtedly

picked up on the telephone line. Practical-
ly there are a million chances ot picking
up noise on the ordinary telephone. Such
noises are always present on the ordinary
telephone, but due to the fact that the
telephone is primarily a practical utility
they are not noticed unless they are so
severe as to interfere with a conversation.
But compared with radio reception they
are severe. Since radio is primarily an
entertainment very little noise is tolerated.

Giving a demonstration of the quality of
a radio receiver by ordinary telephone is
very unfair to radio. It is a poor substi-
tute for having the friend come over to
the house and listen in.

(Concluded from page 9)
grid current flow when the voltage is
applied. This current is stopped by the
negative grid bias and the reading of the
voltmeter V is taken.
A Precaution

Care should be exercised in measuring
high voltages of this nature. The grid
and the filament of a high mu tube are
close together and the insulation is likely
to break down if the high voltage is ap-
plied directly. Also the high current that
flows in the grid circuit is likely to ruin
the indicating meter G. The approximate
voltage of the unknown should be antici-
pated and the grid bias voltage should be
adjusted approximately to the same value
and the two applied together. Then only
the difference between the two will be
effective in the grid circuit. This precau-

tion should be observed when either type
la or 2a is used.

Another case of DC voltage measure-
ment is shown in Fig. 11. Here the ef-
fective grid bias on an amplifier is
measured. Similar measurements are
shown in Fig. 12, where the effective grid
voltages in a resistance coupled amplifier
are measured. In these measurements the
set should be turned on but the input to
the detector tube should be short-cir-
cuited so that there will be no AC com-
ponents present, as these would give false
indications.

Another application of the voltmeter is
shown in Fig. 13, which shows how to
measure the direct current drop in the
load impedance of the tubes in the set.
In the same manner the effective plate
voltages may be measured by connecting
terminal 2 to the negative end of the fila
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A HELPFUL TRAY

)

(Hayden)
A STORAGE BATTERY and

charger in a proper tray.

trickle

It is a good plan to put a trickle charger,
of the electrolvtic type, or a storage bat-
tery. in a photographer’s tray, as this is
specially made to withstant acid effects.
The commoner run of trays is not imper-
vious to acid.

While the storage battery and the trickle
charges give hardly any trouble on the
score of acid, nevertheless carelessness on
the part of the user, or unfamiliarity per-
haps. sometimes causes a wee drop of the
electrolyte to get on the carpet. And it’s
always a newly bought carpet or rug and
some feminine voice in the house has a
great deal to say on the subject in uneulo-
eizing terms. Well deserved. too, but bet-
ter avoided. so the tray idea is presented in
all its pristine glory.

By the way, when charging the storage
battery, do not forget to remove the ven-
tilator caps over the plates. When the
charging is completed, restore the caps.

Do not rely on hydrometer measurements,
no matter when made. if distilled water
has been newly added. The addition changes
the specific gravity so that the reading is
lower than otherwise. Do your measur-
ing the next day.
ment. There must be no AC components
of currents present, as was suggested
above. Care must also be exercised here
not to overload the grid circuit of the volt-
meter tube, and the precautions suggest-
ed above should be carefully observed.

The drawing of the vacuum tube volt-
meter as it appears on the cover page will
}])g better understood by reference to Fig.

(Havden)
FIG. 16
How the filament heating battery and
main and auxiliary C batteries are con-
nected is shown above.
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U. S. Has More
Than Half of
World Stations

Washington.
There arc more than twice as many broad-
casting stations in the United States as in
all the rest of the world. This is revealed
by a report of the Department of Commerce
which shows 164 stations in Europe, 85 in
North America (except the United States),
38 in South America, 16 in Asia, 28 in
Qceania and 9 in Africa, a total of 340, At
the present time there are more than 700
stations in operation in the United States.
Here is a list of some of the high-power
foreign stations which might be received in
United States under favorable conditions :
OKP—Prague, Czecho Slovakia. 5085
meters, 5,000 watts.

AFT—Berlin, Germany. 4839 meters
4,000 watts.

IRO—Rome, Italy. 433.6 meters, 3,000
watts.

RYK—Kovno, Lithuania. 400 meters,
10,000 watts.

—Moscow Russia. 450 meters, 8,000 watts.
HHK-—Port au Prince, Haiti. 361.2
meters, 1,000 watts.
JOAK—Tokyo, Japan.
watts.
2BL—Syvdney,
2,000 watts.

Sargent Wins
Singing Fame

B. Felton Sargent is a young American
singer who has received his entire musical
education in this country. He has attracted
attention with his radio, church, concert,
and oratorio work both in the North and
the South.

Mr. Sargent, prior to going South, was
connected with Trinity Chapel, N. Y., Cal-
vary Baptist Church, N. Y., Hedding Meth-
odist Church, N. Y., and St. Johr's Episcopal
Church, Jersey City, N. J.

Mr. Sargent has been broadcasting over
WDBO, Rollings College, Winter Park,
Fla, for two seasons, and has been de-
lighting his radio audiences. He has a
lyric baritone voice.

375 meters, 2,000

Australia. 353 meters,

How Distortion
Greets the Eye

/
VARV v U

The alteration of the wave form, repre-
senting the commonest distortion, is visible
on an oscillograph. This is a tube device
that enables the wave form to be seen on
a fluorescent screen. If the frequency is
very high, as at radio frequencies, the wave
form still may be seen, because the repeti-
tion at almost incrediable and indivisible
rate reduces itself graphically to a certain
form, because of optical limitations. That
is, the eye can not see fast enough, but
can see group wave trains.

Thus by looking at the original wave
form, and even tracing it on paper or photo-
graphing it, and then doing the same things
with the wave form under different oper-
ating conditions, the changes, if any, may
be noted. The original wave, say, is whole,
as in B, but" distortion wll cut the peaks.
as in A.

~ VERSATILITY IN CHARGING

% A\

A C v
W WATTS- 198 VOLTS-50-60 CYQLES

A C ot
o MP. & VLIS

VU 13

(Hayden)

IF THE RATE of charging of a charger is too great the current may be decreased
by putting a rheostat of suitable value in series with the battery and the charger. The
rate of charge may then be adjusted to any desired value by, adjusting the resistance

in the rheostat.

A 10-obm rheostat is suggested. The charging of batteries of lower

voltage than otherwise called for is thus made probable, too.

Remove Detector Leak
To Test Grid Condenser

If the Insulation in the Capacity Unit Has DBroken
Down, Then You May Get Just the Same Results
With Leak In or Out—How to Restore
Efficiency

A small condenser is connected in the
grid circuit of a detector tube to make
the tube detect. To make the tube operative
when there is a condenser in the grid
circuit a leakage path must be provided
across the condenser to give the grid the
proper bias. Sometimes it will be found
that the tube works better as a detector when
the grid leak is removed, or at least it will
work just as well. In such cases there
is a leakage elsewhere, and it may be that
the condenser is not leak-proof. If the
condenser effectively stops all direct current
the leak across it should be necessary for
proper operation.

In some case the leakage takes place
through the insulation of the socket. When
the socket is made of poor insulating ma-
terial there may be more leakage in the
socket than in the grid leak, and when that
is the case it makes very little difference
whether a leak is connected across the
condenser or not.

Another case in which the stray leakage
is detrimental to the operation of a tube is
the stopping condenser in direct coupled
circuits. When this condenser leaks ever
so little, the grid of the amplifier tube
following it becomes positive and the am-
plifier will not function at all. It will be-
have in the most erratic manner. When
that is the case and when the leakage
through the condenser is not too great, the

www americanradiohistorv com

circuit may be restored to an operable con-
dition by using a low resistance leak. How-
ever, the only safe remedy is to replace
the condenser with one which is absolutely
leak-proof. A leaky condenser has been
the cause of the complete failure of many
resistance coupled amplifiers.

(Hayden)

IF YOUR SET works just as well with

the grid leak out of the detector circuit,

it is a sign that something’s wrong. Prob-
ably the grid condenser leaks.
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Four-Tube Designs Popular
Need of Greater Selectivity Expertly Met

By Herman Bernard

Associate, Institute of Radio Engineers

URING the last three years the four-
tube receiver has been very popular,
and fans hold it in increasing esteem as
time rolls on. The main reason 1s econ-
omy consistent with supreme results. While
the three-tube sct has passed out of the
popularity class, on account of the demand
for extra selectivity and the desire to be
decent and not emit annoying whistles when
tuning, the four-tube set has taken the
vacated place in the hearts of tl:lose who
demand something good, yet desire to be
quite conservative in financial outlay.
The interesting parade of hookups that
fascinates those technically inclined has
shown a general trend in the direction of
greater number of tubes. The reasons are
various, and include the necessity for ex-
tra amplification to maintain efﬁcu.:ncy at
the output while resorting to shiclding,
the adoption of direct coupled forms of
audio amplication, e. g., resistance and im-
pedance coupling, or combinations includ-
ing them, and the desire for loop recep-
tion.

Design ls lmportant

But on the radio frequency side no extra
tubes are needed for full enjoyment of
programs from near and far, if one uses
a properly designed combination of a stage
of tuned radio frequency amplification and
a regenerative detector. This will give you
all the selectivity and sensitivity than you
would normally desire. In fact, properly
designed and constructed, such a receiver
will enable you to pierce through. the local
stations and bring in distant ones with all
the volume you want. The secret lies in
the refinement of design.

The combination of tuned RF and regen-
erative detector has been very popular, cir-
cuits embodying this design having been
the favorites in the home-contruction field
for the two or three years previous to the
present one. Now the tendency is to omit
regeneration in favor of an extra stage of
tuned radio frequency amplification. While
there are arguments on both sides that jus-
tify respectful attention, no statement or
assertion can hbdnestly contradict the
greater sensitivity and selectivity of the
regenerative type at lesser cost.

Improvement Developed

Some improvements are necessary in the
previous standard designs of the two-tube
radio frequency portion of the receiver.
Many have found that circuits of this type
were not selective enough for their needs.
Such set owners probably live in air-con-
gested centers, like New York and Chi-
caygo, or have powerful though few locals
to contend with, and find themselves es-
topped from penetrating the local waves

to bring in the distant ones. Yet, a radio

circuit with just two tubes will do it,
(disregarding audio), and such a circuit is

the new Universal, which will be described
in Radio World, beginning next week,
issue of March 12.

On the score of selectivity, which has
been considerably increased over what was
obtainable from previous models, the mid-
tap method has been employed. This con-
sists of putting the tuning condenser across
the secondary in each instance, as is the
usual custom, but of connecting the grid
return to a midtap on the secondary, in-
stead of to the end of that coil. This
utilizes ‘more than the supposed half of the
radio frequency voltage originally across
the secondary.

The reason .is that the voltage across
the secondary, when the entire secondary
is in the grid to filament circuit, is onc
thing, but the voltage across the entire
secondary when the midtap method is used
is less, while that across the utilized half
of the coil relatively increases. Hence by
the midtap method the voltage in the grid-
to-filament circuit is more than half of
the total voltage across the coil terminals.

Exceptional Selectivity

With so many stations on the air, and
the necessity for selectivity being para-
mount, the incrcase in selectivity, obtained
in both the RF stage and the detector in-
put by the midtap method, is extremely
valuable and important. Then, of course,
the regeneration of the detector tube makes

the set about four times as selective in this.

stage as it would be without regeneration.
And, besides, the sensitivity goes up around
a thousand times, due to feedback.

Negative grid bias is used on the RF
tube to increase the grid-to-filament im-
pedance, which makes the receiver more
selective and reduces the plate current
drain.

The method of regeneration control is
particularly attractive. One of the an-
noying features of using regeneration is
that it often requires continuous adjust-
ment for different wavelengths, unless
proper design eliminates this. If one may
omit regeneration at will, as when tuning
in strong locals (an instance of when the
help of feedback is wholly unnecessary).
and can do this without employing a short-
circuting switch, he has a regeneration
control that approaches the ideal. Such is
the actual accomplishment of the Universal
in its new and improved design.

The Audio Hookup

The audio frequency channel of the re-
ceiver consists of two transformer coupled
stages. The transformers were chosen
with due regard to the nature of the radio
circuit, so that audio frequency oscillation
is wholly avoided, and excellent tone qual-
ity is obtained. The transformers are of
latest improved design, and are of the gen-
erous physical size so important in the
manufacture of tone quality transformers.
The first stage audio transformer is of
moderate turns ratio, and has a high im-

pedance primary, thus facilitating best de-
tector action, most especially when the
special detector type of tube is used, as
recommended. This tube increases the
sensitivity considerably, a fact that can not
be noticed much when local stations are
received, but which boldly asserts itself
when a distant station—otherwise faint—
is heard with all desired volume on the
spcaker. The second transformer is of
lower ratio.

The first tube, the radio frequency am-
plifier, is of the —O0lA type, the special
detector is an —00A, the first audio tube
is of the same kind as the RF tube, while
the final audio valve is a 112 power tube.
Thus a fine combination of tubes increases
the performance of the receiver both as
to tone quality and volume.

Easy to Build

The audio channel is adapted to phono-
graph pickup installations, so that phono-
graph music may be amplified and played
on your speaker, increasing volume and
quality.

Of particular interest to the many who
like to have a highly efficient yet inexpen-
sive receiver is the fact that the set is
very easy to construct. One need know
hardly anything about radio to make a suc-
cessful job of the building of the new
Universal. To simplify matters to the ex-
treme, blueprints will be available, and these
will show where each lead goes, in life-
size picture diagram, so that in actual con-
struction you may simply copy the wiring
as clearly revealed in the blueprint. The
censtrnciion need take only a few hours,
and yet a neat and substantial piece of
workmanship will have been accomplished.

Along the same simplicity lines is the
tuning itself. There are only two wave-
length controls, the variable condensers. A
rheostat in the negative leg of the radio
frequency amplifying tube is the volume
control, and thus is volume adjusted with-
out introducing any distortion. An op-
tional pilot light, of colored glass, and the
switch complete the family of parts on the
7x21 inch front panel.

Hard to Beat

You have your choice of a right-angle
arrangement for the front panel or any
degree of slope that may be required by
the most popular sloping type of cabinets,
due to the inclusion of adjustable brackets.

When you build this receiver you will
find that you have a set that can tune
through the locals to bring in distance, a
set that affords excellent tone quality, gives
you an option of using no regeneration or,
if you use it, of controlling regeneration
with amazing smoothness, and a set that
will not radiate offending squeals, a virtue
resulting from the stabilization of the radio
frequency tube. All in all, tube for tube,
the receiver represents the most obtainable
from the parts used, and also something
quite near the maximum thaf a quality
four-tube model affords.

British Plan Weekly Rebroadcast of WGY

If broadcasting conditions prove favor-
able, the British Broadcasting Company
plans to relay a WGY program at 6:30
p. m. Tuesdays as a weekly broadcasting
feature, according to a radiogram received
by Martin P. Rice, manager of broad-
casting for the General Electric Company.
The music of the Ten Eyck orchestra is

broadcast weekly by WGY, Tuesday night
from 6:30 to 7 and on that evening
2XAF, the 32.79 meter wavelength trans-
mitter also sends out the program. It is
the signals of the latter station that the
British Broadcasting Company proposes
to pick up and relay through all the sta-
tions making up the great B. B. C. chain.

www americanradiohistorv.com

The radiogram, received from Captain
A. G. D. West, assistant chief broadcast-
ing engineer of the B. B. C. states:

Relayed Ten Eyck Tuesday evening,
Feb. 8, very successfully. Intend to make
weekly feature 6:30 to 7 eastern if con-
ditions remain good.

“WEST.”
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New Tube Has Mu of 30
The CX-340 Improves Resistance AF

EVELOPMENT work has been com-

pleted on a new special purpose high
mu amplifier tube for resistance and im-
pedance coupled audio frequency amplifi-
cation circuits, according to an announce-
ment made at the offices of E. T. Cun-
ningham, Inc, manufacturers of Cunning-
ham radio tubes, at 370 Seventh avenue,
N. Y. City. This new tube, on the market
March 1, is known as the CX-340 and is
the sixteenth type bearing the Cunning-
ham name.

General operating specifications of the
CX-340 are as follows: filament voltage,
5.0 volts; filament current, 25 ampere;
recommended B voltage 135 to 180 volts;
amplification factor (mu), 30.

Audio frequency amplification today is
accomplished by three general methods:
transformer coupling, impedance coupling
and resistance coupling. The requirement
of the amplifier tube for resistance and
impedance coupling is identical, but en-
tirely different than the tube requirement
for transformer coupling.

Up to the present time few satisfactory
tubes have been on the market for resist-
ance and impedance coupled circuits.
‘Therefore many radio owners who have
been using these forms of audio fre-
quency circuit have not been obtaining
maximum results due to lack of the prop-
er special purpose type of tube.

Requirements Severe

In a preliminary audio resistance or im-
pedance coupled circuit the voltage ampli-
fication is obtained primarily through the
tube, and the requirement is an extremely
high voltage amplification factor in the
tube itself. The new Cunningham radio
tube, CX-340, has a voltage amplification
factor (mu), of 30 and the theoretical
possible voltage gain per stage is 30.

There seems to be a genera! impression
in the radio world that a resistance cou-
pled audio frequency circuit is extremely
simple to build. It is not true, however,
that good tone quality can Be had from
any resistance coupled amplifier that is
carelessly or hurriedly thrown together.
The requirements, while simple, are se-
vere and must be rigidly adhered to if the
tube is to do its best job.

With a properly designed circuit, the
CX-340, with cither resistance or imped-
ance coupling, offers very remarkable
audio amplification possibilities.

The fact that the new Cunningham
CX-340 is efficient as a special audio am-
plifier and as a detector tube will cause
radioists to be greatly interested in the
constants with which the tube is to be op-
erated. The following recommendations
are set forth by E. T. Cunningham, Inc.:

TABLE 1
CX-340 as an Amplifier
Filament, 5.0 volts............. 0.25 ampere
Amplification constant (mu)........... 30

Plate resistance (at 135 or 180 volts, under
operating conditions; not at zero grid
bias) 150,000 ohms.

Plate coupling resistor, .25 meg. (250,000
ohms).

Blocking condenser...... . 005 to .05 mfid.

Amplifier grid leaks........ 1 to 2 meg.

[See Table III for plate and grid voltage

recommendations.]
TABLE 11
CX-340 as a Detector
1. For detection with grid condenser and

eak:
Grid condenser............ 00025 mfd.
Grid leak.............. 2 to 5 meg.

2. For detection by grid bias method, see
table III.
[Suggested for use where sensitivity is of
less interest than tone quality; not rec-
ommended for code reception only.]

The new high-

mu tube, CX-
340, which has
a mu of 30.
TABLE II11
Plate and Grid Voltage Values
AMPLIFIER
B Voltage Grid Bias Plate Resistor
Volts Volts ohms
135 10to 1.5 25 meg.
180 30 .25 meg.
Above 180 30to4.5 .5t0 1.0 meg.
DETECTOR
Condenser and Leak, Grid Bias
B Volt- Grid Plate Grid Bias Plate
age Volts Leak Resistor  Volts Resistor
135 2toSmeg. .25meg. 3.0 .25meg.
180 2to5meg. 25meg. 4.5 .25meg.

Voltage Computation

When used as an amplifier, with more
than 180 volts at the source, the CX-340
should have a plate resistor high enough
so that effsctive voltage across plate and
filament of the tube does not exceed 180
volts (the voltage drop in the plate re-
sistor must be subtracted from the B
voltage to obtain this.) A grid bias of
3.0 volts in the CX-340 is sufficient to al-
low operation of the CX-371 or CX-310
in the last audio stage at full volume, but
4.5 volts may be preferred in order to re-
duce plate current, thus avoiding over-
heating of plate resistor. The voltage
across plate and filament may be estimat-
ed by reading the plate current on a sen-
sitive milliammeter. Average values are,
with —3.0 volts grid bias, .75 milliampere
and with -—4.5 volts, .25 milliampere (dif-
ficult to read on milliammeter, having full
scale rcading ahove 5 m. a.)

The increasing use of B voltages higher
than 90 volts has made the use of resist-
ance coupling practical in recievers de-
signed for broadcast reception. The de-
sign of CX-340 results in recommended
circuit constants that differ in important
respects from the values commonly used.
These values have been chosen in order
to take fuil advantage of the high ampli-
fication constant of the CX-340 tube, and
to obtain desirable frequency character-
istics.

Why the .25 Meg. Resistor?

The use of a plate resistor of 250,000
ohms, instead of the more usual value
of 100,000 ohms, makes possible the use
of the proper grid biasing voltage for
distortionless amplification, without sac-
rificing voltage amplification. The maxi-
mum possible voltage amplification ob-
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tainable from the tube would be a value
equal to the amplification constant, or 30
per stage, and with the 250,000 ohm resis-
tor about 60 per cent. of this value is ob-
tained or about 20 per stage, thus com-
paring favorably with transformer cou-
pled audio amplifiers in this respect.

The real necessity for the use of a grid
biasing voltage to obtain distortionless
amplification from resistance coupled am-
plifiers has not been generally appreciated
although there is less power available in
the place circuit to drive the grid posi-
tive than is the case with transformer
coupling. The normal grid current of a
high-mu tube is about 0.5 milliampere at
zero grid, and as this current must flow
through the grid leak, it tends to produce
a drop proportional to the grid leak re-
sistance. The use of low resistance grid
leaks is not a satisfactory remedy, as this
has the effect of cutting off low frequen-
cies unless an oversize blocking con-
denser is used, a grid biasing voltage be-
ing the only method not open to criticism.

Insight Into Bias

The biasing or C voltage cannot be
large, in fact, should be no higher than
necessary. The most severe conditions
under which a resistance coupled ampli-
fier operates is found when a CX-371 tube
1s used in the last audio stage .

If the plate voltage is 135 volts the CX-
371 is capable of taking a signal voltage
having a peak swing of 27 volts (the rec-
ommended bias for that tube). With a
voltage amplification of 20 per stage, the
CX-340 just preceding the CX-371 must
carry a peak swing of 1/20 of 27 volts, or
slightly over 1.3 volts. A grid biasing
voltage of 1.5 volts, obtained from a single
small dry cell, will just suffice. With a
tube having a higher amplification con-
stant than the CX-371, such as the CX-112
or CX-_310, a much smaller input voltage
ts required, and a bias of one volt, which
may be obtained from the drop across a
four ohm resistor placed in the negative
filament lead, will be all-sufficient. This
method may also be used to obtain the
bias of 1.5 volts mentioned above, if a
fixed resistor of higher value is used, as
the tube will operate at 4.5 volts filament
without any appreciable difference as com-
pared with operation at 50 volts. In this

tast(:i a six ohm fixed resistor should be
used.

New Circuit on Way

By-pass condensers are quite ineffective
at very low frequencies; for instance, at
30 cycles per second a condenser as large
as 10 mid. offers an impedance of more
than 5,000 ehms and therefore is ineffi
tive. This means that amplifiers which are
efﬁc:ent at low frequencies may have con-
siderable common coupling when several
stages are operated in the usual manner
from common B batteries, and this ef-
fect is still more pronounced in the case
of B eliminators.

To avoid the trouble which has been
termed “motor-boating” it has been com-
mon practice to decrease the resistance
of the grid resistors and to use small size
blocking condensers, the effect being to
cut off the troublesome low frequencies.
Other means are being developed of pre-
venting this action and of maintaining
the efficiency of the amplifier when the
aim is utmost fidelity of reproduction, in
which resistance coupling is said to excel.

The CX-340 is also adapted to imped-
ance coupled amplification, but this
method is said to offer little advantage
over transformer coupled circuits, due to
the necessity of using a very large reactor
in the plate circuit.
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FI1G. 521
A one-tube reflex, using a fixed radio frequency transformer to couple the tube output
to the crystal detector.

CAN THE following parts be success-
fully used in a one-tube receiver: a fixed
radio frequency transformer of a standard
make; a double circuit jack; a two to one
ratio audio frequency transformer and
two .0005 mfd. variable condenser? If so,
please give the circuit diagram of such a
set. Plcase state any other material that
may be necessary.—William Bumler, Kan-
sas City, Kans. )

The circuit diagram of a receiver using
these and a few extra parts is shown in
Fig. 521. It is a standard reflex type, with
a few modifications. The first tube acts
as a radio frequency and audio frequency
amplifier. A crystal is used, a detecior of
the synthetic type being preferred.. One
.0005 mid. variable condenser is used to
tune the antenna, while the other is used
to tune the secondary of a tuned radio fre-
quency transformer, containing fifty turns
of No. 22 double cotton covered wire,
wound on a two and thrce-quarter inch
diameter form. This is labelled 12 in
the diagram. The primary L1, which is
wound on this same tubing. consists of
twenty turns of the same sized wire as
used for the secondary, tapped at ecvery
second turn. Across the secondary wind-
ing of the tuned RFT, the double circuit
jack, called LJ, because a loop can be
inserted here to cut out the antenna, is
placed also. The fixed radio frequency
transformer s identified by Fixed RFT
in the diagram. The filament of the tube
is controlled by a twenty. ohm rheostat.
C2 is a 0! mid. fixed condenser. The
audio frequency transformer is labelled
AFT in the diagram, and as you will note,
is used to feed back the energy to the tube.
A single circuit jack is used at the output.
The—01A type tube should be used. At
least pinety volts should be applied to the
plate of ttis tube. The filament should,
of course, be heated with a six volt A
battery. Across the secondary winding of
the audio transformer, a .001 mid. fixed
condenser may be shunted. This is indicated
by dotted lines. The arrow and base indi-
cates the crystal detector. The loop used,
may be a two foot square affair, wound
with about fourteen turns of No. 18 double
cotton covered wire, each spaced one-
quarter inch. The antenna should be no
longer than one hundred feet. If you do
not wish to use the taps, you can follow
the solid connections. However, when
doing this, the antenna should be con-
nected to the tenth turn from the begin-
ning of the transformer. Any type of

audio frequency amplification can be used
witn this set. Use a separate B battery
supply for the plates of the audio ampli-
fving tubes,

& * *

ENCLOSED PLEASE find the circuit
diagram of a five-tube receiver, which
am using at the present time. The prim-
aries, L1 and L3, of the radio irequency
transformers consist of fifteen turns, while
the secondaries, L2 and L4, consist of sixty-
two turns. Each primary and secondary
is wound on a tubing which is two and
three-quarters inches in diameter, using No.
24 sipgle silk covered wire. a space of one-
eighth inch existing between the two wind-
ings. These sccondaries are shunted by
.0005 mid. variable condensers, C! and C2.
Now I am troubled with interference from
some of our local stations which are about
a half mile away from me. Could I do
away with this nuisance, if I reduced the
number of turns on the primaries? If so,
how many? (2)—You will note, that I am
using resistance coupled audio frequency
amplification, with the following value re-
sistors and condensers:—R4, R6 and RS
are one-tenth megohm; R5 a one megohm;
R7 a one-half megohm; R9 a one-quarter
meghom, while C5, C6 and C7 are all .25
mfd. fixed. Now the volume using —0lA
tubes is fair. I would like to use a power
tube in the last stage to get louder signals.
Rl is a twenty ohm rheostat. R2 is a
four ohm rheostat. [ would like to do
away with both these, using a ten ohm
rheostat to control the filament of the first
three tubes, a ballast for the fourth tube
and another ballast for the last tube, to
take care of the power tube. Please show
a diagram illustrating these filament cor-
rl\gctions.—James C. Friedland, Lexington,

(1)—The reduction of the number of
turns on the primaries will help greatly.
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FIG. 523

The revised filament wiring diagram for
the circuit sent in by Mr. Friedland.

You may also try inserting a .0005 mid.
variable condenser, shunted by a forty-five
turn coil wound on a three-inch diameter
tubing with No. 22 DCC wire, in series
with the antenna. (2)—The circuit dia-
gram of the receiver you sent in is shown
in Fig. 522, while in Fig. 523, you have
diagrammed the changes necessary to make
for the installation of the power tube. You
will note that the tubes are numbered in
accordance with those of the circuit, you
sent in. The filaments of tubes, one, two
and three are controlled by the ten-ohm
rheostat. The filament of the second audio
tube is controlled by a one-quarter ampere
ballast resistor as per your request. The
lament of the last tube is controlled by
a one-half ampere ballast resistor. Note
the installation of the filament switch, in
the plus A lead. It is also suggested that
you apply a separate B voltage on the
plate of the last tube.

» = %

COULD TWO, three-to-one ratio audio
frequency transformers be used, instead
of those specified in the six-tube portable
receiver shown in the Radio University
columns of the June 26 issue of Rapio
\Wori.p?—Dave Harber, Waco, Tex.

Yes.

* * *

I AM going to build the two-tube set
described in the Oct. 30 issue of Rabpio
\WorLp, Radio University columns. I
would like, however, to add on another
tube in the form of a stage of trans-
former coupled audio amplification. Is
this O. K.? I am going to use a. two
and one-half to one ratio transformer.—
Garland Jenks, Pittsfield, Mass.

Yes.

* ] *

PLEASE GIVE me the circuit layout
of a simple crystal detector circuit, using
a variocoupler, which has a twenty-turn
primary, tapped every fifth turn, wound
on a three and one-quarter inch diameter
form and a fifty turn secondary (inserted
inside of the primary), wound on a two
and three-quarter inch diameter form,
tapped at every tenth turn, No. 24 double
silk covered wire being used in all cases.
State the size of panel to be used.—Leroy
Maxers, Clinton, N. Y.

Such a circuit is shown in Fig. 524, L1
and L2 are the primary and the secondary
windings of the variocoupler. Cl is a .0005
mfd. variable condenser. CD is the crystal
detector. C2 is a 0005 mfd. fixed con-
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FIG.

522

The circuit diagram of the five-tube set sent in by James C. Friedland.
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denser, which may or may not be used.
To reduce the number of controls, you can
discard the use of the taps on the rotar,
as well as the variable feature. The vari-
able system can be avoided by placing the
shait directly opposite to the panel. Should
you find it necessary to vary this coil in
this way, it can be done without interfer-
ing with any of the other instruments n
the receiver. The taps from the primary
should be brought to both sides of the
variable condenser, which should be mounted
in the center of a panel, seven inches high,
and fourteen inches long. 1f the crystal
is of the adjustable type, such as g.alcn.a,
then place it in such a position, that it will
not be difficult to approach, eg., in the
front of the panel, over the van?ble con-
denser dial. 1f it is of the synthetic type, 1t
can be placed inside of the cabinet.
* x *

1S THE four and one-half battery com-
monly used as a C battery known as a
primary battery?—Charles Lesward, Port-
land, Ore.
Yes.
* % %

ARE ALUMINUM cell rectifiers used
most commonly in B eliminators? (2)—
How are they made fundamentally?—John
Malone, Boston, Mass.

(1)—Yes. (2)—Aluminum and !ead are
used as the electrodes, they being im-
mersed in a solution of aluminum phos-
phate, sodium bicarbonate, or borax.

* * =

WHAT 1S Argon gas?—Jessie Samson,
Atlantic City, N. J. .

It is an inert or inactive gas and a por-
tion of the atmosphere. It was found in
1895 by Raleigh and Ramsay. No other
conibinations with elements can be made
with it.

* x =

WHAT IS a fluorescent screen?—
Francis McCloud, Jersey City, N J.

It is a very fine screen, which is coated
on one side of its surfaces with a fluro-
esecent substance, whicl may.be potas-
sium platino-cyanide, or calcium tung-
state. When this surface is exposed to
ultra-violet rays, cathode rays, etc., the
light is seen.

* &k

REGARDING THE phone talk article,
published in the Feb. 12 issue of Radio
World. Can any type of audio frequency
amplification be used? My set has three
stages of resistance coupling. (2)—There
is no provision at the detector output‘for
tistening in. Could I, therefore, run wires
from each terminal of ‘the input resistor
to a single circuit jack. placed outside
of the set ?—Max Davis, Jamestown, N. Y.

Yes. (2)—Yes.

* x *

REFERRING TO the circuit diagram
of the one-tube receiver shown on page
13 of the July 3 issue of Rapio WorLp,
which uses a plate coil shunted by a
00035 mfd. variable condenser, to con-
trol the regenerative action of the detec-
tor tube. (1)—How many turns should be
wound on a three-inch diameter tubing.
to constitute 1.1 and L? (2)—What wire
should be used? (3)—What is the capac-
ity of C5 and C1? (4)—Can the audio
frequency coupling used in the receiver
described by J. E. Anderson in the Jan.
16 issue of Rapio WorLp, the diagram
also being shown on this page, be used
in conjunction with this set?—Willard
Harris, Altoona. Pa.

(1)—L1 consists of fifteen turns, while
I. consists of fifty turns, each separated

one-quarter inch. Cl1 and C5 are .0005
mfd. variable condensers. (2)—No. 22
double cotton covered wire. (3)—Yes.

B I

MUST A rheostat be used to control
the filament of the audio frequency am-
plifier tube used in the two-tube receiver
described in the Radio University columns
of the Oct. 30 issue of Rapto WorLp? I

RADIO WORLDL
C.D.
L, L ™~
Ci
“C2
v
© ©
'=s=_‘
FIG. 524

The circuit diagram of the crystal set,
which Leroy Maxers requested

have a 1-A Amperite, which I would like
to use here. Can this be employed?—
Jackson Palmer, Palm Beach, Fla.

(1)—No. (2)—Yes, this can be used.
Connect it in the same way as the rheo-
stat, that is, in the negative leg of the
filament., The O0OlA type of tube must
be used with this style ballast resistor.

* x

1 HAVE built the combination trans-
mitter and receiver described on page
10 of the June 5 issue of Rapio WorLD, n
response to a query sent in by John C.
Buttry. The results are excellent on both
sets.  On the transmitter I have been heard,
according to reports, using two —O0lA
type tubes, at places more than one
thousand miles distant. The receiver gets
consistent reception from stations two
thousand miles away. Now, 1 would like
to build this set in my car, which is of
the sedan type. (1)—Could the antenna
be placed on top of the, car, a five-wire
T type being used? The entire length
of the car is fifteen feet. (2)—Could the
frame of the car be used as a ground?
(3)—Is it O. K. to use the battery from
the car as an A bhattery? (4)—Is it ad
visable to keep the receiver away from
the dashboard of the car. (5)—At the
present time, I only have a single stage
of transformer audio frequency coupling,
just as per original diagram. Would it he
a good idea to add on another stage which
could be switched in or out at will, so
that the volume of stations, near or dis
tant could be controlled? Of course,
phones are now used. However, [ intend,
later on, to place a speaker in the car,
and listen to the more powerful stations
from this, when possible—Harold James,
Kansas City, Mo.

(1)—Yes. (2)—Yes. (3)—Although
this may be done, it is suggested that
voun usc a separate battery if possible.
(4)—Yes, this is a good suggestion.
In this way, you will prevent the recep
tion of strays, emitted by the spark plugs,
etec.  (5)—Yes.

* x =

T AN thinking of building the three-tube
regenerative receiver described in the
Radio University columns of the Oct. 2
issue of Radio World. (1)—I would like

to use the three-stage Twinchoke audio
frequency amplifying system, described,
hy Kenneth Harkness in the Jan. 1 and
8 issues of Radio World. Could this be
done?  (2)—Do the output posts of the
input coil of the audio coupler go to the
variometer and B plus posts respectively?
(3)—In the article, it is stated that only
about 45 volts should be applied to the
plate of the detector tube. Will it be
necessary to increase this voltage with
this new system of coupling? (4)—Could
I use a variable grid leak? (5)—This
leak has the adjuster connected to one
post, and the resistance portion to an-
other post. Should the adjuster post go
to the end of L2, the secondary winding
of the radio frequency transformer, while
the other post is brought to the G post
on the socket, both posts, of course, go-

ing to the grid condenser?—Leonard
Markis, San Francisco, Cal.
(1)—Yes. (2)—Yes. 1t is advisable to

insert a radio frequency choke coil in
series with the variometer connection to
the P post on the audio coupler. The
fixed condenser C3, which is of the .0005
mfd. fixed type, should be brought direct-
ly from plate post of the detector socket
to the minus A post. (3)—Suggest you
try 67% volts, as a starter. (3)—VYes.
(4) —Yes. (5)—Yes, this is the correct
method. Reversing these connections will
cause hody capacity, when vou touch this
leak

* x %

PLEASE TELL me if both dials on the
KH-27 receiver should read alike. Also
how the volume is controlled., as well as
how to receive the lower wavelength sta-
tions with the maximum efficiency. Any
other general suggestions as to the best way
to run the recciber will be appreciated. I
am going to use a six volt, eighty ampere
hour storage A battery, three forty-five
volt, acid cell storage B batteries, and a spe-
cial forty and one-half volt storage acid
cell C battery for power supply.—Anna
Kupperberg, Bx., N. Y. City.

To tune in stations, just turn the twe
vernier dials. They should read approx-

imately alike for any given _station.
Volume is controlled by turning the
center knobh or filament rheostat. This

may be turned on full without harming
the tubes, a fixed resistance bheing at
all times in series with the filaments
of the two tubes it controls. The volume
should be carefully adjusted to give the
best quality.

Ordinarily, keep the antenna switch
turned to the left. In this position low-
wave stations are reccived best and the
set is more sclective. Turn to the right
if your antenna is very short or if you
want to receive distant long-wave sta-
tions. Of course the regular addition of
water to batterics, should he made.
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HOW TO GROUND TO RADIATOR

.J- -

(Hayden)

WHEN MAKING the ground connection to the radiator valve, don’t bring the clamp to
that portion which is attached to the adjustor, as is shown above, since every time you
wish to control the amount of steam you have also to turn the clamp and the wire,
loosening or probably breaking the connection and of course, spoiling or even killing

¢ L)

Instead bring the clamp to the thicker portion of the pipe, which
Be sure to sandpaper and then thoroughly clean off the paint
Do not fasten to the setscrew on the valve head.

reception of signals.
needs no adjustment.
on the pipes.
The best ground that can be obtained is
a direct connection to a cold water pipe.
The connection should be soldered, clamped
with a copper ground connector, or con-
nected in a similar positive way.
A fair ground may be obtained by con-
necting the ground lead to the hot water
pipes or to the radiator valve. It should

Higher Waves Favored
By Dellinger and Taylor

1,000 to 1,600 Meter Band Their Choice for Test, As
Fading Would Be Less, They Believe—Present Re-
ceivers Would Require Radical Changing

be connected in the same manner that the
ground wire is connected to the cold water
pipe. The ground lead should never be
connected to the gas pipes. These pipes are
insulated at every joint. It would be just
as effective to tie the ground lead to a
nail in wall or to the coffee percolator on
the able.

Washington.

Government scientists and technicians are
having a dispute over the best band of
waves for broadcasting. A number of them
say a higher grade of broadcasting could be
obtained on the band between 1,000 and 1,600
meters. Others say the best band for broad-
casting is between 100 and 200 meters, while
still others believe the band now in use is
the best and most practical.

Dr. J. H. Taylor, chief of the Naval Re-
search Laboratory, at Bellevue thinks there
would be less fading between 1,000 and 1,600
meters. He wonders why the broadcasters
have never attempted to use this band. The
same view is shared by Dr. J. H. Dellinger,
Dr. L. W. Austin and others of the Bureau
of Standards. Signal Corps experts are
strong for the band between 100 and 200
meters.

Chief Radio Supervisor W. D. Terrell
thinks the present band is adequate to serve
the entire United States and sees no reason
for either enlarging or changing it.

“Broadcasting was put on its present band
originally because that was the most con-

venient place for it,” said Mr. Terrell. “As
broadcasting enlarged, the band was ex-
panded to its present proportions. There
has been nothing yet to make me believe
we made a mistake in assigning this band
to broadcasting.

“It is claimed that the reason European
stations use the band between 1,000 and 1,600
meters for broadcasting because it is pos-
sible to get better reception there. But I
have also heard that the reason is to com-
pel European listeners to buy European re-
ceivers. American receivers are made to
operate between 200 and 600 meters and are
of no use in Europe.

“Regardless of the merits of the various
bands, it certainly would not be practical to
attempt to change the broadcasting band
now. If we did, every listener would have
to get new equipment or make radical
changes in his present set. Moreover, the
band between 1,000 and 1,600 meters 1s in
use by other kinds of service, and it would
take years to clear them out so that inter-
ference would not be encountered in that
band.”

THE FIDDLE, THE FID:

GODFREY LUDLOW, well-known Austr
the famous “Paganini Strad” which was m
of Walter Ford (right) who loaned it to I=

This $35,000 Stradavarius is playec

MEN WHO CONF

(Underwood & Underwood)

DR. G. BREIT (left. aad Dr. M. A. Ta
of terrestrial magnetism, Carnegzie Institut=
ments verified the existence ol a layer i
waves back agzin to earth. The “Ceiling”,
although at tires durng the tests it was =

Lnown as the Ken=
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JLER AND THE DONOR

tlian violinist moadcaster, (left), examining
ade in 1727 and which passed into the hands
~dr. Ludlow fer concert work in New York.
s} by Ludlow frequently from WJZ.

IRMED “CEILING”

we, research mw=stigators in the department
ion, Washingtom D. C, as a result of experi-
- the upper atrsosphere, which bends rzdio’
they say, is a>cut 100 miles above the earth,
cund to vary between 50 and 130 miles. It is
nelly-Heavisice layer.

RECTIFICATION BY METALS

(Hayden)

A TRICKLE CHARGER that operates on the principle of dissimilar metal plates in

contact under pressure.

Metals often used are copper and lead. The principle of the
dissimilar metal rectifier may be illustrated by a stack of coins.

Nickel and copper

coins are placed alternately and held together by the pressure of thumb and finger.

Best Minds Ponder on
Weighty Program Problems

Advisory Council of N. B. A, Including Root, Hughes,
Morrow and Damrosch, Called From Country
Over, Meets in N. Y. for Listeners’ Benefit

The Advisory Council of the National
Broadcasting Company, consisting of a num-
ber of the most distinguished Americans in
educational, public and social life, recently
held its first meeting at the National Broad-
casting Company’s offices, New York City,
to study the further extension of broadcast-
ing service to millions of American homes.

Broadcasting was discussed by Owen D.
Young, acting as temporary chairman. The
progress of the National Bradcasting Com-
pany was presented by Merlin Hall Ayles-
worth, president of the company.

Among other members of the advisory
council present were Elihu Root, Charles
Evans Hughes, Dr. E. A. Alderman, Presi-
dent of the University of Virginia; Wil-
liam Green, president of the American Fed-
eration of Labor; Henry M. Robinson,
president of the First National Bank of
Los Angeles; Mrs. John D. Sherman, presi-
dent of the General Federation of Women’s
Clubs; Dwight W. Morrow, of J. P. Mor-
gan & Company; Dr. Charles F. MacFar-
land, general secretary, Federal Council of
Churches of Christ in America; Francis D.
Farrell, president of the Kansas State Agri-

cultural College, and Walter Damrosch,
conductor of the New York Symphony
Orchestra.

United States Leads

In his report presented to the Advisory
Council Mr. Aylesworth shawed that in the
number of listeners served, in character and
quality of programs presented and in the
educational and social services already or-
ganized, the United States had taken a po-
sition of leadership in broadcasting. The
time was now ripe, he pointed out, with the
cooperation of the leading factors in Amer-
ican educational, social and political life, to
develop the broadcasting service of the coun-
try to a point where it will bring to the
home not only music and entertainment
but the best educational and cultural
thought of the entire nation.

How best to develop national broadcasting
from the cultural and educational standpoint
was considered by the advisory council.
Among the subjects discussed were: church
activities, education, labor, political econo-
my, music, drama, women’s activities and
agriculture. For the development of these

subjects assignments were made to the fol-
lowing members of the Council: education,
Mr. Alderman; church activities, Dr. Mac-
Farland and Julius Rosenwald; music, Mr.
Damrosch; agriculture, Mr. Farrell; Labor,
Mr. Green; women’s activities, Mrs. Sher-
man.

Nothing could so impair the object sought
by the founders of the National Broadcast-
ing Company so quickly and effectively as
the misuse of the broadcasting facilities al-
ready created, Mr. Young declared,

Experiments Necessary

“In this country we must learn by experi-
ment the best way of handling this impor-
tant agency,” he continued. ‘“The National
Breadcasting Company is making that ex-
periment. It seeks to demonstrate to the
American people that this agency can be
handled by a private organization effectively,
economically and progressively. It would
like to demonstrate that it can respond
quickly to the public taste and the public
needs. It would like to show that it can
administer these facilities without unfair
discrimination and with maximum service
both in quality and quantity.

“It is quite apparent that to a large de-
gree broadcasting must be national in scope
in order to give listeners the kind of service
they should have. If the National Broad-
casting Company can provide the highest
quality of programs which exists in the
United States, no mafter where the point
of origin may be, and can disseminate it
completely throughout the country so that
everyone can hear it, no matter where he
may be, and if it can do this without charge
upon the listener and without unfair dis-
crimination between those fairly entitled to
use the facilities, it will, in my judgment,
have rendered a great service to the Amer-
ican people.

Need of Outside Help

“No one organization can hope to do that
without the wise advice of disinterested and
competent people widely distributed.”

The most important function which the
Advisory Council could serve, Mr. Young
pointed out, was to make constructive rec-
ommendations as to how the broadcasting
service of the country might be continually
improved.
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Weekday Afternoon
Programs by WJR

Detroit.

A new daytime schedule has been in-
augurated by WJR, Detroit, called the
Musical Matinee Program, and lasts from
12:45 to 2 o'clock every day, except Sun-
day. Before this, WJR has been broad-
casting only in thc evenmgs except on
Sunday, when the station is on the air al-
most continuously with programs.

There will be plenty of variety on the
new program, with dance music alternat-
mg with concert music. From time to
time, well known soloists will appear on
the program, although the hour is intend-
ed primarily to he one of orchestral enter-
tainment. Charles Fitz-Gerald and his
Rhythm Kings will play groups of dance
numbers throughout the program. Con-
cert music, consisting of musical comedy
selections, overtures, lighter operatic se-
lections and other numbers for string
sextet will be interspersed by Jean Gold-
kette’s Petite Symphony Grchestra. The
dance music will come from the Oriental
Cafe and the concert music from the
Venetian room of the Book-Cadillac Hotel.

If the fans take well to the idea it may
be extended.

Davis Dons the Toga
of Broadcasting Prophet

Hoover’s Assistant, Legal Expert, Calls the Turns Like
a Fortune Teller, and Shapes Many of the Radio
Policies of Commerce Department

By Thomas Stevenson

W ashington.

Enactment of the Dill-White Radio Law
of 1927 has brought Assistant Secretary of
Commerce Stephen Davis prominently into
the radio limelight.

For four years former Judge Davis has
had much to do in shaping the policies of
the Department of Commerce on radio. Iie
has been responsible for lmportant decisions
Hoover has made about radio since Janu-

ary, 1923.
Secretary Hoover has other problems
cqually important as radio. It would be

impossible for him to handle all of them
himself. So on Mr. Davis devolved many
of the actual radio duties, Mr, Hoover has
generally accepted Mr. Davis’ advice.

The Turning Point

So long as the industry was 100 per cent
with him, Mr. Davis made out nicely, and
it is considered rather remarkable that it
lasted as long as it did. The break in line
did not come until last June, when the
Zenith Radio Corporation, of Chicago,
uestioned the right of the Department to
allocate wavelengths.

The Chicago Court took Judge Davis’
sling-shot away from him. He saw the
futility of involving the Government in
innumerable court suits and asked the De-
partinent of Justice for its interpretation of
the law. When that department agreed with
the Chicago Court, Mr. Davis withdrew
attempts to regulate radio.

’\lr Davis has a pleasing personality. He
is 51, five feet ten, has dark hanr, brown
eycs "and a strong nose. He is fond of
bridge and likes to argue. It has been said

of him that he can almost prove black is
white. Formerly he was a Justice of the
Supreme Court of New Mexico.

Prophesies "Come True

He has displayed an almost uncanny per-
cept in dealing with broadcasting. Two
years ago he wrote a book on its legal as-
pects. It was not accepted by the publish-
ing house to which he sent it because of the
limited appeal of its legal arguments,

DBut those who saw the book have been
surprised at the accuracy of some of his
predictions as borne out by recent evaats.

He is an enthusiastic radio fan. te has
an gight-tube set and a nice log of distant
stations.

In his consideration of broadcasting, his
Bible has been ‘public interest.” He is
not terrified by visions of monopoly and
considers that thi.e will always be too
many stations for any such charge to he
taken seriously. He is keenly interested in
the social aspects of broadcasting and its
possibilities for spreading culture. He be-
lieves a certain amount of commercialism
in broadcasting will result in better pro-
grams. but is opposed to direct advertising
by radio.

Self- Annihilation

He is not alarmed, however, by the ten-
dency in that direction, for he thinks stations
which indulge in it will kill themselves off
by alienating their listeners.

More than a year ago he was asked if
he would accept the post of “Czar” of ra-
dio. Very emphatically he replied:

“No, indeed. There’s too much grief in
it for me.”

(Copyright. 1927, by Stevenson Radio
Syndicate)

Ford ’Plane Flight
Guided by Beacons

Dayton, O.

Guided by the newly perfected radio
beacon, the Stout-Ford three-motored air-
plane, owned by the Ford Airplane Com-
nany, recently, successfuily made a tl‘lp
from Detroit to this city, and back again.

With this beacon, the pilot is not de-
pendent upon landmarks When the trans-
mitting stations is notified of the direction
of the coming flight of a plane, a dial is
set toward that point of the compass, the
instruments being started, and the signals
sent in the desired direction. When the
aviator is in the correct direction, he hears
a dash, which in telegraph represents T.
Should he turn to the right, the signal
dit dah or A is received. Should he turn
to the left, dah dit or No is received.

The engincers of this company are now
working on a new scheme, using lights, so
that the pilot need not have a“knowledge
of code, to be able to use the beacon.

“PAGLIACCI” AT KGO

A new organization, the KGO Grand
Opera Co., directed by Albert Gillette, is
to present ‘“Pagliacci.” Friday, March 11,
at 8:00 pm. Mr. Gillette will be. heard
in the role of Tonio, Dorothy Buechner as
Nedda, James Gerard as Canio. Gwynfi
Jones as Harliquin, and Willard Schindler
as Silvio.
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Bristol Is Elected

L] L]
Engineers’ President
Atlanta.

T. R. Bristol, well-known radio engineer
with the Georgia Railway and Power com-
pany, and prominent in experimental and-
scientific circles of the radio world, was
honored with the post of president of the
Atlanta Institute of Radio Engineers at a
recent meeting.

Mr. Bristol, who has occupied the office
of vice president of the organization since
its annual election, succeeds Henry L. Reid, *
who resigned the presidency because of pres-
sure of work in conducting the affairs cf
Henry L. Reid and company, prominent
radio retail store, and in his important ac-
tivities with the American Radio Relay
feague. Mr. Reid is a pioneer in radio devel-
opment in the Southeast.

George L. Llewellyn, secretary and
treasurer, retains his position. The vacancy
in the vice presidency will be filled at a
subsequent meeting. The association is a
chapter of the national body.

BRAHMS FEATURED
Oakland, Calif.

The San Francisco Symphony Orchestra,
under the baton of Alfred Hertz, will fea-
ture Brahms’ Symphony No. 1 in the Sun-
day afternoon broadcast over KGO, March
6, at 2:40 p.m. Rudolph Reuter, pianist,
will be the guest artist.
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N.B.C. Executives
Include Woman

as Boss of WJZ

M. H. Aylesworth, president of the Na
tional Broadcasting Company, announced
that the company’s executive staff is at pres-
ent constituted as follows M. H. Ayles-
worth, president; George F. McClelland,
vice-president and general manager; H. W.
Angus, assistant vice-president and general
manager; Charles B. Popenoe, treasurer
Mark J. Woods, assistant treasurer,
MacConnach, secretary ; Donald Withycomb,
assistant secretary; IHarry F. McKeon,
auditor.

Frank A. Arnold, director of develop-
ment; George J. Podeyn, Pacific Coast man-
ager; Gerard Chatfield, supervisor of pro-
grams; Nicholas de Vore, manager of mu-
sical and literary research; O. B. Hanson,
manager of operations and engineering; G.
W. Johnstone, publicity manager; Samuel
L. Ross, manager of Artists’ Bureau; H.
A. Woodman, traffic manager

Miss Bertha Brainard, manager of WJZ;
Phillips Carlin, manager of \WWEAT; Ralph
Edmunds, manager of WRC; Frank E.
Mullen, manager of KFKX; Carl Dreher
staff engineer; E. F. Grossman, supervising
engineer; W. H. Ensign and D. S. Tuthill,
assistant sales managers; Herbert B Glo-
ver, WJZ publicity representative; R.- W.
McAdam, WEAF publicity representative.

Let There Be Light
But No Noise, Please!

Some noise heard in the radio receiver
originate in the lighting system. Whenever
a light is turned on or off a click is heard
in the loud speaker. This click is louder
the closer the light socket is, or rather the
closer the leads to the light are to the radio
set. This effect may easily be observed by
turning on and off a light near the radio
set. It is particularly noticeable when the
contact in the light socket is not clean, when
considerable arcing occurs at the break of
the light circuit.

(Hayden)
THE ELECTRIC LIGHT circuit con-
tributes many of the noises heard in a
radio receiver. At make and break of
a- light circuit a click is heard. This is
particularly severe on break, and when
the contact at the light bulb is not clean.

Pointed Circuit Tester
Serves Double Object

o A SIMPLE CIRCUIT TESTE
Locates Break In Coil and Also Enables One to

Determine How Many Turns are Necessary for a
Given Capacity Condenser

When there is an open in an inductance
coil the break may quickly be located by
means of the simple tester shown herewith.
A sharp pointed tool is used as an exploring
point. This must be sharp enough to pierce
the insulation and fine enough so that it will
not damage the insulation. A mechanic’s
scriber or a large needle is suggested.

To operate this tester an indicating de-
vice is necessary and this may either be an
ordinary voltmeter or a headset. Connect
this indicator in series with a low voltage
battery. One lead from the battery should
be connected permanently to one end of the
coil to be tested, and the free end of the
indicating instrument should be connected
by means of a clip to the scriber. When
the insulation is pierced, establishing a con-
tact with the wire of the coil, there will be
an indication of current flow as long as the
winding of the coil is continuous. If there
is a break in the coil no indication is ob-
tained. By trying the coil in various places
it is possible to locate the break in the coil
within one turn of wire. Usually some
point is suspected of being defective. The
test can then be applied to both sides of this
point to determine whether the wire is open
at the point suspected

——

Another use of this circuit tester is to
determine the right number of turns to use
on a coil to bring the stations in on the
desired dial settings. Suppose that the coil
in the circuit is too large, that is, it has
too many turns. One side of the coil is
connected permanent as before and the
other end of the coil is disconnected from
the condenser. The needle is then con-
nected to the condenser, the dial set at the
desired point and then the station is tuned in
by varying the number of turns in the coil,
which may be done by simply piercing the
insulation with the needle. When the right
number of turns has been found, all ex-
cess turns can be removed and the coil
connected up permanently.

SOCKET CONTACT VITAL

Defective contacts at the springs of the
tube sockets are among the most prolific
sources of noise in a radio receiver. The
contacts corrode, accumulate dirt and grad-
ually become weak, so that the contacts
made with the tube prongs are very un-
certain. Very often the noise takes the
form of a disagreeable hissing. Clean the
contacts occasinally and bend them with
a pair of pliers in case the prongs have

Seattle Inaugurates

Big Listeners’ Club

Seattle. Wash.

With 300 persons present. preliminary
steps in the formation of a citywide radio
listeners’ club were taken at a mass meet
ing in Eagles’ Hall recently. Joha B.
Powers, automobile dealer, was elected
president.  Assistant Fire Chief W. H.
Clark was named first vice-president: Car!
Croson, attorney, second vice-president,
and E. W. Brownell, a vice-president of
the National Bank of Commerce, secre-
tary and treasurer.

A board of directors was chosen, con-
sisting of H. R. Cunliff, A. S. Kincaid
George Shrive, D. W. Henderson and R.
W. Frame.

Mayor Bertha K. Landes acted as tem-
porary chairman at this meeting. Speak-
ers in the open forum indicated a keen in-
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terest in the subject of interference and
a silent period for local broadcasting sta-
tions.

Croson urged the expression of public
thought on radio through the medium of
a club.

“We don’t want the atmosphere made
an aerial billboard,” said Andrews.

“At the same time, we know we are
going to have some advertising because
somebody has to sponsor the programs. It
is for us to express the consensus as to
just what we want.”

Matt H. Gormley expressed belief that
soon the influence of the local club will
become statewide, and that it will be fol-
lowed by similar organizations in Tacoma
and Spokane. A. S. Kincaid pledged the
support of the radio and music trades.
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® Station Location Owner Meters | Station Location Owner Meters
COn] lete I Ilst Of KFWU—Pineville, La, Louisiana College...... 238 | KRE—Berkeley, Cal., Berkeley Daily Gazette.... 256
. KFWV—Portland, Ore., KFWV Bdest. Studios.212.6 | KSAC—Manhattan, Kans.,, Kansas State Agri-
® KFXB—E% Bea‘rJ ;;;k $e l}‘ag lé;ller %g cultural College ......ceeeveervveenneennns 340.7
an, Ut rvlce io Company.. 205. L ... 200,
Statlons KFXF—Denver. (,ol.. Pikes Peak Broadcasting KKSS?:JA S.hrev:;‘u ¢ ILa., SW‘ G.cl-’atterson..l.. m7
Com%a ............................. veee 430.1 —Sioux City, Ia., Swoux City Journal.....
Corrected up to February 23, 1927 KFXH—EI| Paso, Tex.. Bledsoc Radio Co......... 242 |KSD—St. louis, Mo., Pulitzer Publishing Co... 5451
KFXJ—Near Edgewater, Col, R. G. Howell.... 215.7 | KSEI—Pocateilo, Idaho.. KSEI Bdsctg., Lo......
b Localidn Owner Meters Km_}-‘omahmaccc“y' Okla., Classen Film P KSL—Salt Lake City, Utah Radio Service Corp. B‘)s
IIShing s (COn | o: o TIlsieTs o e o3 oinioioe o oie e .. —Sag[a Mart aria Valle
KBMH—Detrcit, Mich, Braun’s Music House..3527 | wpxy._ Flag Saff, Ariz, 8. N Costigan. .. 2054 | co R ol ol v 7 w2
KDGR—San Antonio, Tex., Radic Engineers.....240 KFYF—Oxnard, Cal, Car’s Radio Den........ 2142 KSO—Uarmua i Berry deed Co. . 405.2
KDKA—East _Pittsburgh, Pa., Westinghouse. 3091 KFYJ—Portable, Tex., Houston Chronicie Pub- KSOO—Sioux Falts, S. D., Sioux Falls Bdcst. A8s.so0
house E. & M. Co.covvaannnnennns ol m HShING  COMPANY «..evuvenssesreesrnssnsens KTAB—Oakland, Cal.,, Ass. Broadcasters 302.8
KDLR—Devils Lake, N. D[’) Radig Elec. i KFYR—Bismark, N, D., Hoskins-Meyer, Inc... 248 | KTAP—San Antonio, Tex., B. Briage a2
KDYL—Salt Lake "City, Utah, Inter. Bdscig. 246.8 | KGAR—Tucson, Anz, Tucson Citizen.......... 2438 | KTBI—Los Angeles. Cal Bible lnsutute 33,9
Corp.  c.eeeunn. l:: C,Wht ........... 535. KGBS—Tucson, C. DEY oo tye o loteieio v KTBR—Portland Ore.; M. E. Bro
KF_LW-—Burbank Calif., ‘e-'-c-a"" 307 KGBU—Ketchxkan. Alaska Ahak4 Radio and KTHS—Hot Sprmgs, Ark., New Arhngton Hotel 3748
KFAB—Lincoln. Neb., Neb. Buick Auto < 340, Service Company ............o.coocieeiens 228.9 | KTNT—Muscatine, la., Norman Baker........... 333.1
KFAD—Phoenix, Anz Elec. Equip. KGBX—S! oseph, Mo, Forster Hall Co........ 347.8 | KTUE—Houston T“ Uhalt Electric.......... 263
KFAF—San Jose, Cal. inA- E. Fowler. KGBY—Shelby, Neb, Dunning & Taddikon.... 202.6 | K TW—Seattle, Wash "Rirst Presbyterian Church 454.3
KFAU—Boise, Idaho, Indep. l§¢h- D“Ez (‘.‘i KGBZ—York, Neb Federal Live Stock hemedy KUJ—Seattle, Wash., Puget Sound Bdsct. Co...352.5
ICFBB—HavrBl Monté vutlt(reyA R ITIDE Y 5. (0 s o 5l 1o BNALeTe Yo rh otoferste o o 1bree B8 gl KUOA—l'ayettevdle Ark University of Ark... 2995
KFBC—San Diego, Calif., V zbl KGCA——Decorah Ia, C. W. Greenle............ .2 | KUOM—Mssoula, Mont.. University of Mont... 243.8
KFBK—Sacramento, Cahf Kinball UDSO“ KGCB—\ayne, Neb.,, Wayne Hospital........... -5 | KUSD—Vermillion, S. D., Univeraity of S. D...
KFBL—Everett. Wash,, Leese Bros.. KGCG—Newark, Ark., Moore Motor Co....... 2342 | KUT—Austin, Tex., University of Tex.......... 21
KFBS—Trinidad, Cal. $chool District KGCH—Wayne, Neb.,, Wayne Hospital........... .5 KVI—Tacoma, Wash Puget Sound Bdest. Co...342.5
KFBU—Laramie, Wyo., St. Matthews Cathedral 3748 KGCI—San Antonio, Tex., Liberto Radio Sales...239.9 | KVOO—Bristow, Okla.,, SW Sales COTPerevannenn 374
KFCB—Phoenix, Ariz., Nielson Radig Supply Co. 238 oea KGCL—Seattle, Wash., 1is- Wasmer............ 238 KVOS—bcattIC,.Wash' L. L. Jackson.. T 333

KFDD—Boise, Idaho, St. Michael Cathedral..

KFDM—Beaumont, Tex., Magnolia Petroleum .’
(R T or 0 e e S W SO 0 0 S0 00 .
X—Shreve 9 First Baptist Church 236.1
mKFDY-—Brooku;”;s. S. ]5., S. D. ptate College.299.8
KFDZ—Minneapolis, Minn.,, H. O. Iverson..... 231
KFEC—Portland, Ore., Meier & Franx......... 252
KFEL—Denver, Colo,, E. P. O’Fallon, Inc..... 254.1
KFEQ—St. Joseph, Mo., Scroggin & Co......... 268

KFEY—Kellog, Idaho, Bunker Hill & Suilivan 233
KFFP—Moberly, Mo., First Baptist Church..... 242
KFH—Witchita, Kans.. Hotel Lassen............ 267.7

KFHA—Gunnison, Colo., Western State College.252
KFHL—Oskaloosa, Ia., Penn College............. 240
KFI—Los Angeles, Cal, Earl C. Anthony, Inc. 467

KFlF—Portland re., Benson Poly. Inst.. 247.8

KFI0—Spokane, Wash,, North Central Hmh

SEBE o fefoieioi015% o ¢ L ae T ST ToISHe L M fols o 108 STSIOTEIELS 272,
KFI Yakmn, Wash., First Methodist Church 256
KFI

unmu, Cﬁl“ka' Alaska Elec. Light &
KFIZ—Fond Du Lao, Wisc., Fond Du fac Com.
monwealith Re
KFJB—Marshalltown, Ia.,, Marshall Electric Co. 248

KFJF—Oklahoma City, Okla., Nat’l. Radio Mfg .
(O™ et S Lol 1o oe ST, LI EIeT s P Lo oo eLeisre ™ o o $Te,s e o & oro .
KFJI—A:torm Ore., E. E. ). 1 1 A 245.8
KFJM—Grand Forks, N. Univ. of N. D... ZZ8
KFJR—Portland, Ore., A. C Dixon & Son.... 263
KFJY—Fort Dodge, Ia. Tunwall Radio Cc-. ...... 2

KFJZ—Fort Worth, E.

KGCM—San Antonio. Tex., R. B, Bridge........ %}
KGCN—Concordia, Kans., Concordia Bdcstg Co..
KGCR—Brookings, S. D., Cutlers Broadcastmg

PV e . s et s - - S
KGCU—Mandan, N D., Mandan Radio Assn..
KGCX—Vida, Mont., First State Bank.......... . 240
KGDA—Dell Rapids, S. D.,, Home Auto Co...... 254.1
KGDE—Barrette, Minn., Jaren Drug Co......... 232.4
KGDJ—Cresco, Ia., K. Rothert............c...... 405.2
KGDl-—Seattlc, Wash., N. W. Radio Service Co..416.4
KGDJ—Cresco, Ia., R. Rathert........ 202.
KGDM~—Stockton, Calif., V. G. Koping & C. F.

L R R LA R , 217.2
KGDO—Dallas Tex., C. H. & Henry Garrett.. 1285
KGDP—Boy Scouts ' Pueblo, Colo., Boy Scouts 260
KGDW—Humboldt, Neb., F. J. Rist.

KGDY—0Oidham, S. D, L. A. Loesch........ 210
KGDZ—Decorah, Ia.,, New Norwegian Luther
DL, | o o o g S s g g g 431
KGEF—Los Angeles, Cal.,, Trinity Meth. Ch....516.9
KGEH—Eugene, Ore., Eugene Bdcst. Station...236.1

KGEK—Yuma, Colo.. Beehler Elec. Equip. Co...252
KGEL—)amestown, N. D, E. W. Ellison... 225
KGEN El Centro, Cal,, E. R. Irey & F. M.

KGER—Long Beach, Cal., C. M. Doby 11808 s 325.9
KGFS—Ccntxal Clty. Neb Central Radlo Elecm

6| KWUC—Lemars, 1.-.

1.8 | KZKZ—Manila,

KWBS-—Portland, Ore Schaeffer Mfg Co
KWCR—Cedar .Rapnds, la.,, H.
KWG—StocL(ton. Cal.,, Portable Wu'elcas Tele
SV € . i i - R e
KWKC—Kansas
SUAIOSE liGhbfider e FL i e L AT VL At s
Iron Worka and Supply ............. 3123
KWSC——Pullmaxk Wash State College of Wash. 348.6
KWTC—Santa J. W. Hancock..263
Westem Union College.. 252
KW WG—Brownsville, Tex., Chambers of Com.. 2/8
KYA—San Francisco, Cal.,, Pacific Bdcst. Corp .399.8
KYW—Chicago, IIL, Wcstmghouse E. & M. Co. 535.4
KXL—Portland, Ore, KXL Bdcstg....coocvvnnsn.
P. I, Electric Supply. d
Cal Freston D. Allen 240
L I., Far Eastemn Radlo, Inc... 222
Va, T S8 Mawy....... dse: ooy 435

KZM-—Qakland,
KZRG——Manila,
NAA—Arlington,

WAAD—Cincinnati, O., Ohioc Mechanical Inst... 258
WAAF—Chicago, ill "Daily Drovers Journal... Z7.6
WAAM—Newark, L Isalah R. Nelson....... 263
WAAT—Jersey éll)’ B. Bremcr ........ 235
WAAW~Omaha, Neb., Omaha Grain Exchange 3844
WABB—Harnsburx. Pa, Harruburg Radi~
WABC—Richmond " Hill, Y., Atlantic Bdcst
............................................ 315.6

WABF—Pnngleboro. Pa., Markle Bdest. Corp..410.7

WABI—Bangor, Me., First U salist Church 240
WABG-Rothester, ‘X, ¥ Hoiversalist € C? 278

B
KFKA—Greeley, Colo., Colo. Sute Teachers Col. 273’ KGEU—Lo«wer Lake, Cal.,, L. .W. Clement. .. .... 222 | WABQ—Philadelphia, Pa., Keyston Bdcst. Co.....260.7
KFKB_M.m,,j Kans, Dr. J. R. Brinkley..... 434.5 | KGEW—Fort Morgan, Colo.. City of Morgan...256 | WABR—Toledo, O., Scott High School.......... 263
KFKU—anrence. Kans. Univ. of Kans.eo..oo... 275 | KGEY—Denver, lo.,, J. W. Deitz......... ...204 WABW—Woostcr, 0., The College of Wooster 6.8
KFKX—Hastmgs. Neb., Westinghouse, E. KGFK—Hallbock, Minn., Kittson Co. County WABX—Mount Clemens, Mich., B. Joy.... 246
(S el S i = e i 3 EREETN. Nooos ooz s tom it Sl Fidle o o3 Sl 25 | WABY—Philadelphia, Pa., J. Masaldl. Jro........ 242
KFKZ—-Klrkml}e Mo., Cham. Com........ 4 GFL——Tnmdad Colo., Trinidad B'rdcasth Co. 222 |WABZ—New Orleans, La., s Place Baptist
KFLR—Albuguerque. N M Umv of N. M.... 254 |KGFG—Oklahoma City, Okla Full Gospel Ch... 384 Church T o AR A
KFLU—San Benito, Tex., San Benito Radio Club 236 |KGFH—La Crescenta, Ca i"redenck obinson 218.8 | WADC—Akron, o
KFLV—Rockiord, il.., Swedish Evan. Church...229 |KGFIl—Fort Stockton, Tcx, L. Eaves..: 220.4 | WAFD—Detroit, l\ilch A. B.
KFLX-Galvenon, Tex, Geo. Roy Clough....... 240 | KGFJ—Los Angeles, Cal., Bon S. McGlas . 340.7 | WAGM—Royal Oak, Mlch R,
KFMR~—Sioux City, Ia., Morningside Collece 261 | KGFM—Yuba City., Calit., G. W. Johnson . 450 | WAGS—Somerville, Mass, 'Willow Garages. Inc, 250
KFMX—Northﬁeld an. Carlton College.... 336.9 | KGFK—Hallock, Minn., thtson Co. Enter......225 | WAIT—Tauton, Mass., A. H. Waite & Co ...... 22
KFNF—Shenandoah, Ia ﬂenry Field Seed Co. 461.3 | KGO—Oakland, Cal, General Electric . 361.2 | WAIU—Columbus, O., American Ins. Uni 293.9
KFOA—Seattle, w“h " Rhodes Dept. Store..... 454.3 | KGRC—San Antonio, Tex., Gene Roth & Co....315 | WALK—Bethayres, Pa., (portable) A, A, Walker 285
KFOB—Burlingame . 0. B., Inc..... 2254 | KGRS—Amarillo, Tex., Gish Radio Service...... 234 | WAMD—M inneapolis, an, Radisson Radio
KFON—Lomg eacfx Cafif Nichols & Warimer, KGTT—San Francisco, Cal,, Glad Tidings Temple Corp.,, & S. E. Hubbard k=
............................................. 2324 KGU—1} Blﬂ:ile -}‘nltl.i...l.‘........&..ﬁ..l s, e o %.8 ngg(—AOzbone Park, N. Y., Andreason. 2478
KFOR—Davld City, Neb. & Electric Co... 2% —Honolulu, T. H., Marion ulrony.. —Auburn, Ala., Alabama Polytechnic Inst, 461.3
KFOT—Wichita, Kans. éollege Hill Radio Club 231 [|KGW=—Portland, Ore., Oregonian Pub. Co...... 491.5 wARC—Medford M'ass. American Radio &
KFOX—Omaha, Neb., Technical H. Su.v.....q... 248 |KGY—Lacey, Wash., St. Martins College....... 27.6 RETChL (. S g e
KFOY-—St. Paul Mlnn. Beacon Radio Service. 252 |KHJ—Los Angeles, Cal., Times Mirror Co. . 405.2 WARS—Brooklyn. NYLT dio Spec-
KFPL—Dublin, Baxter.............. 252 [ KH kane, Wash.,, Louis Wasmer... ~BMST Mty OB it e el
KFPM—Greenville, 'fex_, New Furniture Co..... 242 | KICK—Anita, la., Atlantic Auto Co.............. 272.6 ASH G’rand Rzplds, Mich., Baxt
KFPR—Los Anxele. Cal., L. A County Forestry KJBS—San Francisco, Cal, J. Brunton & Sons ers SECoonr T . "
......................... el el IWhNhRadJSCo.g: WATTilPoﬂable First District, Edison Electric,
KFPW. rtervdle Mo, St oha’s Methodist —Seatt e, Wasl orthwest 0 'SEY. Co. 8884 || st I Tl Sok el oraTe ¥ srsioiatogs cinfote sttt Vemforsioreyobistelo ere Sraere 243.9
iscopal J .................. KKP—Seattle, Wash., City of Seattle............. WBAA—W. Lafayette, Ind.,, Purdue Univ....... 273
KFPY—Spokane, Wash mons Investment Co. 272.6 KLDS—Indepcndencex Ma. Reorganized Church WBAK—Harrisburg, Pa., Pa. State Police........ Z75
KFQA—St. Louis, Mo., T'Ke Principa....oooev.... of Jesus CHrist......ccs.ee sovssesssonsesoe 440.9 | WBAL—Baltimore, Md., Consol. Gas & Power Co 245.8
KFQB—Fort Worth, Ta. Searchlight Publishing KLIT—Portland, Ore. L. L Thompson A WBAO—Decatur, Ill., James Miliken Univ....... 270.1
......................................... 2 | KLS—Oakland Cal., Warner Brothers........... 20 | WBAP—Fort Worth, Tex., Carter Pub., Inc... 4759
KFQD—Andlmxe. Alaska, Anchorage Radio KLX—Oakla nd’ Cal., Tribune Pubhshmx Co... 58.2 | WBAW—Nashville, Tenn., Waldrun Drug Co.. 236
................................... veeo 300 | KLZ—Denver, Col., Reynolds Radio Co.... ..3844 | WBAX—Wilkes Barre, Pa., J. H. Stenger, Jr..
P—Iawn City, Ia., G rson, Jr........ KMA—Shenandmah, l'a, May Seed & Nurscry 461.3 | WBBC—Brooklyn, N. V., Bklyn. B'dsctg. Co. 2677
KFQU—Holy Cigﬁc: w. E. Riker........... 230.6 | KMED—Medford, w. irgin 250 | WBBL—Richmond. Va., Grace enant Pres-
KFQW—N Wash., F. Knierim.. 2157 | KMIC—Inglewood, Cahf J.” R. Fouch byterian CHUrch ......ce..vveeesseneesones
KFQX—Seattle. Wash,, A. M ‘Hubbard........ 0 KMJ—Fresno, Cal., The Fresno Bee .2 | WBBM—Chicago, m Atlass Investment.......
KFQZ~Hollyw Cal, Taft Products Co... KMMJS—Clay Center, Neb., M. M Johnson Co. m9 WBBP—Petosky, Petosky High School 238
KFRB—Beeville, Tex., Hall Brothers............ %] KMO—Kokomo, Wash.,, KMO, Inc................ WBBR-—Rossvi Ie. Beopies Pulpit Asan 416.4
KFRC—San Francisco, Cglif., Don Lee, Inc...... 267.7 | KMOX—St. Louis, Mo.. Voice of St. Louis....... 2 WBBW-—Norfolk, Va. Ruﬂ'ner Junior H. S..... >
KFRU—Columbia, Ma. ephens College........ 9.7 | KMTR—Hollywood, Calif., KMTR Radio Corp. 3702 WBBY—Charlestown. S. C., Washington Light
KF an Diego, Cal,, Airfan Radio Corp..... 245.8 | KNRC—Santa Monica, Calif., C. Juneau...... 238 fan!rg ..................................
KFSG—Los Angeles, Calif., Echo Park Evan KNX—Los Angeles, Cal., Los Anzeleu Express. 336.9 WBBZ—POft le, 1., L. Carrell........ 3
IAEROR IS Nt o s Y. cfc o 1% o BRA@ELFo) s + stererargielnss o = 275.1 | KOA—Denver, Col., General Eectnc COiurrnnnnn 3224 CN—Chicago, INI., Folter & McDoanell
KFUL—Galveston, Tex.. T. Goggan & Bros.... 258 |KOAC—Corvallis, ére. Oregon iculture Col. 280.2 WBF.S—Takoma Park, Md., Bliss Electricai
KFUM~—Colorado S nn. Colo., W. D. Corley 239.9 | KOB—State Colle » New Mexico College SONOGN (e ifelomrs srow s B Ty dsie '~ Sl o w
KFUO—St. Louis Concordia Seminary... 545.1 of Ag-ricuﬁeure ............................ 348.6 | WBET—Boston, Mass., BOSfOn Transcript Co...384.4
KFUP—Denver, Col, F'tzslmmona Gen, Hosp... 24 |KOCH—Omaha, Neb, Omaha Central H. S.... 258 | WBKN—Brooklyn, N. Y., Fa«ke .............. .1

KFUR—Salt Lake City, Utah, L. L. Sherman..zzgg.z

tah... 263
Colburn Radio Lab..... 220.4
KFVD—San Pedro, Calif,, C. & W. J. McWhinnie.208
KFVE—St. Louis, Mo., Benson Bdcstg. Corp...239.9
KFVG—Independence, Kans., First M. E. Church 236.1
xm—gclmmu. Tex., Hea&quartera Troop, S6th
VALY  ceccccenrsasssrcccssssnnssnressannass
KFVN—Fairmont, Minn., C. E. Bagley.........
Km—Dmver Col., Moonlight Ranch.......,..
KFVS—Ca Girardenu, Mo., Cape G:rardeau
Banery SERLIOR_fo/c ot ATt ot e o R olalls
KFVY—Albuquemue. N. Radio Supply Ca 250
KFWB—Hollywood, Cal., Warner Pic... 252
KFWC—San ~Bernardino, Calif,, L. E ‘wall... . 2919
KFWF—St. Louis, Mo., St Loms Truth_ Center 2142
KFWH—Eureka, Calif., W. Morse, Jr........
KFWI-S. South Franmst:o, Cal.,, Oakland En

KFUU—Oakland, Calif.,

KOCW—Chickashia, Okla.,

omen
KOIL—Council Bluffs,
KOIN—Portland, Ore.,

KOLO—Durango, Colo.,
KOMO—Sea
KOWW—Walla Walla, Wash Moore ....
KPCB—Seattle, Wash., Pacific Coast Biscuit Co.. 521

Oklahoma College for

G. ' Hunter. . :
ttle, Wash., Fisher Blend Station..

KPO—San Franusoo Cal Hale Bros., Inc.... 4283
KPJM—Prescott, Ariz., Wilburn Radio Service 215
KPPC—Pasadhena. Cal., Pasadena Presbyterhnm
MR “vu vl e b dresd s e
KPRC—Houston, Tex., Houston Priting Co...... 296.9
KPSN—Pasadena Star- News, Pasadena, Ca... 3156
KQW—San Jose, Cal., First Baptist Church.... 333.1

KQV—Pittsburgh, Pa., Doub eday Hill Electric
COTER iy M el eros i paiaitla T ey s alsiom o3 5ot 278
KRAC—Shrevevort Caddo Radio Club..... 20
KRLD—Dallas, Tex., Dallas Radio Labs,, Inc.. 357!
KROW-—Portland, Ore, Oregon Bdcst. Co

KROX—Seattle, Wash,, N. D. Brown......
KRSC—Seattle, Wash., Radio Sales Corp.

www americanradiohistorv com

WBMS—Union City,
WBNY—New York,
WBOQ—Richmond Hd
prany, Imc. ..
WBRC—Bnrmmgham, Ala

N % J. Schowerer..
Baruchrome Corp 32,4
A. H. Grebe &

change ......
WBRL—Tilton, N. H.,
WBSO—Wellesley Hills.
WBRS—Bklyn, Y., Univ. Radio Mfg.
é. Cham. of Com.

WBT—Charlotte, N. a
WBZ—, mgﬁeld Mass., Westinghouse E. & M.
.................................. 338.1

WBZA—Boston, Mass,, Wcs«mthousc E & M.
COMPANY  treiieeirennennoneeennneonnonnsanes 33.1
WCAC—Mansﬁeld Conn., Conn. Agri. College.. ZS
WCA aton, N. $t. Lawrence Umvcrmty 263
WCAE~—Pittsburgh, Pa. Kaufman & Baer Co... 4613
WCAH—Columbus, Ohio, Entrekin Elec. Co... 265.2
WCAJ—Umversny Place, Neb., Neb. Wesleyan
niv.

Mass.,, B s
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Station Location Oumner Meters | Station Location Owner Meters | Station Location Owmer Maoters
WCAL—Northfield, Minn., St. Olaf Co"ege ----- 336.% 1 WHA —Madison, Wisc.,, University of Wisc..... 535.4 | WKJC—Lancaster, Pa., Kirk Johnson & Co..... 258.%
WCAM—Camden, N. J., City of Camden...... 3369 | wHAD—Milwaukee. Marquette Univ.... Z5 | WKRC—Cincinnati, O., Kodel Radio Corp....... 423

“/ICAO—Bal(imOre, Md.
S T A S g T ¥ T T o
WCAR—San Antomo, Tex., S. Radio Corp.. 208
WCAT—Rapid City, D., School of Mines......
WCAU—Ph:lade]phla, Pa, Universal Bdcotz Co ﬂs
WCAX—Burlington, Vt., Univ. of
WCAZ-Carthage, Ili.,, Carthage Colle i % P
WCBA—Allentown, . Heimbach a2
WCBD—Zion, Ill., Wllf)er Glenn Voliva.....
WCBE—New Orleans La., Uhalt Radio Co
WCBH-—Oxford, Miss,, University of Miss
WCBM—-Baltunore, Md Hotel Chateau..
WCBR—Portabie, R. I, C. H. Messter......

Monumental Radio Co.,

WCBS—Providence, R. 1., (portable), H. .
Dewing & C. H. Messter..............c..o0uee »
WCCO—Anoka. Minn.. Washburn Crosby Co... 416.4
WCFL—Chicago, 1ll., Chicago Fed. of Labor.... 491.5
WCFT—Tullahoma, .Tenn, l\mghts Pyth. Home.252
WCGU—Lakewood. N. J., C. G. Ungar.......... 350.6
WCLO—Camp Lake, Wis. C. E. Whitmore.... 21

WCLSJoliet, Iil.. WCLS,
WCMA—Culver, Ind., Culver Mlhtary Academy 25%5

WCOA—Pensacola, Fla, City of Pensacola......

WCOC—Columbus, Miss.,, Crystal Qil Co....... 265.3
WCOM—Manchester, N. H., 172nd Field Artil..252
WCOT—OIneyville, R. I, Jacob. Conn..... e 265.3
WCRW—Chicago, Ill., C. R. White.. ..410.7
WCSH—Portland, Me., H. R. Rines......... . 499.7
WCSO—S ringfield. O., Wittonberg College..... 248
ort Wayne, Ind., w. ] . 2342
WCWS—Portable C. .4

WDAD & WLAC—NashvﬂIe, Tenn.,, Dad’s Auto
Access., Inc., & Life & Casualty Ins. Co...... 226

WDAE—Tampa, Fla., Tampa Daily Times.... 23

WDAF—Kansas City. Mo., Kansas Clty Star... 365.6
WDAG—Amarillo, Tex., L. Artitig. « s s ofaain . 263

WDAH-EI Paso Tex., Methodist Ch... 267.7
WDAY—Fargo, N. D., Radlo équnpment Corp... 260.7
WDBE—Atlanta, Ga., Gilham Electric Co........ 20

WDBJ—Roanoke. V'a, Rxchardson, Wayland

WDBO—Wmter Park, Fla Rollins College..... 40
WDBZ—Kingston, N ingston Radio Club.233
WDEL—Welmington Del. Wilmington Elec.
Spec. 3 . 266
WDGY—aneapohs Young... 23
WDOD—Chattancoga, Tean, Chattanooga Radio

Co. e 1. N
WDRC—New

256
Radio
b . .12 1268

Doohttle

Wisc..
WHAM—Rochester, N. Y
Tel. Mig. Co.
WHAP—New York, N
Corporation  ..........
WHAR—Atlantic City, N.
WHAS—Louisville, Ky.,
isville ,runes 399.8
WHAZ—Troy, N. Y., Rensselaer Polytechnic Inst. 379.5
WHB——Kanns Clti, :{ School Co... 365.6
WHBA—OQil City. Pa.. C C. Sha er
WHBC—Canton, O., Rev. E P. Grl.ham RONPE—. . ! |
WHBD-—Bellefontaine, 0., Chamber of Com. ZR 1
WHBF—Rock Island, T, Bcardsleé Sﬁc, .
WHBL~Portable, Ninth Dlstrlct. Carrel] 2]5/
WHBM—Portable, Ninth District. C. L. Carrell 215.7
WHBNEStChPeterlburg, Fla.. First Avenue M
rch

WHBP~Johnston, Pa., Johnston Auto Co........

Stromberg-Carl son

WHBQ—Memphis. Tenn., St. Johns M. E. Ch. 233
WHBS—Rock Island, Ill., Beardsley Spec. Co...221.1
WHBU—Anderson, lnd Riviera Theatre........ 218.8
WHBW-—Philadelphia. Pn., D. R. Kienzle........ 2057
WHBY-—~West De Pere, Wisc, St. Norberts
L e e 249.9

WHDITaneapohs, W. H. Dunwoody
AT 0 Lt it 4400 L e bbb o s
WHE C——Rc;chester, N. Y., Hickson Electric Co., r

WHFC—Chlcago, 1.,

Minn.,

Triangle Bdestrs............ 258.5

WHK—Cleveland, O.. Radio Air_ Service Corp.. 272.6
WHN—New York, N. Y., Geo. Schubel.......... 1.2
WHO—Des Moines, Ia., Bankers Life Co...... 526
WHOG—Huntington, Ind.,, Huntington Bdcstrs.
ASROCRAIONN 2 1010:es oroTe 7 sxeroif 2,398 SB[ HasB1oTle

WHT—Deerfield, I, Radiophone Bdcstg. Corp. 238.8
WlAD--Phlladelphla, B, Howard R. Miller.... 250
WIAS—Burlington, Ia., Home Elec........
WIB A—Madison, \’Vuc Strand Theatre.
WIBG—Elkins Park Pa., St. Paul's Prot
ﬁscopal Church ... . eueeeieeinnannnnns
WIBH—New Bedford, Mass., Elite Radio Stores 209.7
WIBI—Flushing, L. i., N. Y., F. B. Zittel, Jr. 2188
215.7
aine........

WIBJ—Portable, Il
WIBM—Portable, ni . 2157

WIBO Bd&‘,strs, 226
Va., Thurman A. Owings 246

WIBO—Chicago, .,
WIBR—Weirton, W

WIBS—Elizabeth, J.. Thos. F. Hunter...... 202.6
WlBU—Poynette, WISC-. The Electric Farm.... 222
WIBW-—Logansport Dill......

Ind., Dr. L
WIBX—Utica, N. Y., WIBX, In

WIBZ—Montgomery Ala, A

WDWF—Cranston, R. w. F_lint. &VIICC—-Bndge(l):rtMS?mSIL Bﬂ(fj‘g:psttaEdchg'Stam
WDg)”:/clt—Naark Radio 2 w}gb;;ﬂlm(;nll, thIa, CarIGG FlshBer Co.. oo
.................... —Philadelphbia, Pa., Gimbel Bros..........
WDXL—Detroit, Mi DXL Radio Corp WJAD—Waco, Tex., Jackson’s Radio Engineer-
WDZ—Tuscola, I, James L. Bush.............. Z8 LaDOratories  wo...coeneerseenanensnens 2.7
WEAF—N. Y. City, National Bd'g Co, of Am.. 4915 ’

WEAI—Ithaca, N. Cornell Unxverslty........
WEAM-—North Phinfield, N. J., Borou of
North Plainfield ....ccceoeveeieninnens veeee 261
WEAN—Providence, R. L, The Shepard Co..
WEAO—Columbus, O., Ohio State Umversny
WEAR—Cleveland, O., Willard Storage Battery
Company 4

. 367
293.9

WEAU—Sioux City, Ia., Davidson Bros. Co..
WEBC—Superior, Wisc.,, W. Bridges....
WEBG—Harnsburgh Ifl Tate Radio
WEBH—Chi water Beach Hotel. 3702
WEBJ—New York, Ot e, et s
WEBL—Portable, R. Co A..cvoeivinrennieniocn ..

WEBR—Buffalo, N, 'v., H,
WEBW—Beloit, Wisc., Beloit College . 258
WEBZ—Savannah, Ga.. Savannah Radio Corp.. 263.

WEDC—Chicago, Ill., Emil Denemark Bdcstg
ISERTION) | [eroreilolte-ToTTste siesoioks « orotalele Toslole) SorsteloPideol) .. 249.9
WEEI—Boston, Mass Edison Electric Il Co.. 348.6
WEHS—Evanston, 3 Becker............ 241.8

WEMC—Berrien épnngl, Mich., Emanuel Miss.
Colleg= ..... N B N e T e 315.6

WENR—Chicago. Ill., All- ‘American Radio Corp. 266

WEPS—Gloucester, Mass., Matheson Radio Co. 295

WEW—St. Louis, Mo.. St. is University.... 360
WFAA—Dallas, Tex., Dallas News & Dalias

Journul "..erdsccicssdioeee e A el 475.
WFAM—St. Cloud, Minn., Times Pubhshmg Co. Z73
WFAV—Lincoln, Neb., ﬁmverutg of Neb...... 5
WFBC—Knoxville, Tenn., First Baptist Church 50
WFBE—Cinc., O., Garfield Place Hotel..........
WFBG—Altoona, Pa., W, F. Gable Ca.......... ﬂ8—

WFBJ—Collegev:.lle an.. St. John's Umversxty 236
WFBL—Syracuse, N. Y., Onondaga, Coan........ 252
WFBM-—Indianapolis, Ind.,, Merchant H. L Co. 2688
WFBR—Baltlmore, Md., Fifth Infantry, National

(G - G0l e 2 BEa0n Hhoa LT nooool proror s ..
WFBZ-GaIesburg, l'll. Knox College............ 254
WFCl—-Pawtucket, R. L, Frank Crook, Inc..... 229
WFDF—Flint, Mich., Frank D. sllain............. 234

WFHH—Clearwater, Fla., Ft. Harrison Hotel.. 355.4
WFI1—Phila.,, Pa., Strawbridge & Clothier...... 394.5
WFlW—Hopkmsvnllc Ky., The Acme Mills, Inc. 356.9
WFKB—Cblcago{ F. K. Bridgman. 217.3
WFKD—Philad phxa. Pa., Foulkord Radio En-
gineering Co.
WFRL—Brooklyn, N. Y.. Flatbush Radio Labs..329.5
WC.AL—Lnncnter. Pa., Lancaster Electric Sup-
and Construction Co.......ec.ceessesnss
WGBB— reeport, N. Y., H. ‘Carman......... 243.8
WGBC—Memphls. Tenn., First Baptist Church.Z8
WGBI—Scranton, Pa., Scranton Bdcstg. Imc.....252
WGBS—Astoria, L. L, N. Y.. Gimbel Bros......
WGBU—Fulford-by-the-Sea, Fla., Florida Cities
Finance Company
WGBX—Oreno, Maine, Univ. of Maine.......... 2342
WGCP—Newark, N. J., May Radio Bdct!
w icago. I, Oak Leaves Broa c.utmg
ation . cowase 3156
WGH earwater, t.
WGL—New York City, Internat’l Bdest. Corp. 4424
WGM—Jeanette, Pa.,, Verne & ElRton Spencer...269
WGN—Chicago, Il., Chicago Tribune......... 302.8
WGMU_Portable, N. Y., A. B. Grebe & Co.... 2%
WGR—Buffalo, N. Y., Federal Tel. & TeL Co... 319
WGST—Atlanta, Ga.. School of Tech. 0
WGY—Schenectady, N. Y., G. E Covevennyennns 398

4| WKBM—Newburgh,

3
WJAF—Clgemdale, Mich,, J. S. Fernberg Radio .

WJAG—Norfolk, Neb.,, Norfolk Daily News..... 270

WJAK—Kokomo, Ind.,, Kokomo Tribune........ 254.1
WJIAM—Cedar Raplds Ia., D. M. Perham...... 268
WJAR—Providence, I, The Outlet Co....... 483.6

7 WJAS—Pittsburg. Pa. Pittsburgh Radio Supply s

acksonvnlle 336.9
Bdcst

WJAX—Jacksonvdle. Fla., Cxty of
WJAY—Cleveland, O., Cleveland dio

WJBA—Johet ni., O. H Lcntz Jr. 206.
WJBB—St. Pe(crebnr(. Fla., Financial Journal. 2541
WJIBC~La Salle, III., Hummer Furniture Co..
WJBl—Red Bank, N, J., R.
WJBK—Ypsllantl, Mlch E.
BL—CDecatur. Im.,

F. (,oodwm.......'.. 233
Wm. Gushard Dry Goods

WJBO—New Orleans, La., V. Jenson 267.7
WJBR—Omro, Wisc.. Omro Drug Store A
WJIBT—Chicago, Ill., John S. Boyd....... . 468.5
WJBU—Lewisburg, Fa., Buckneil Universi a 3

WJIBW--New Or eans. La., C. Carlson, Jr.
WJIBY-.Gadsen, Ala., Elec. Construction Co....
WJ.?Z—CMhma? HelgbtsLol'll.l. g Palmer.....
D—Moosehart, III, yal Order of Moose..
WJR-WCX—Ponuac. Mich., Station WJR, 1
& Detroit Fress Press..
WJIUG—New York City, U. B. Ross.
WJY—_New York, N. V., Nat.
Amer. o8

orto Rico
WKAR—East Lansi
College ...............
WKAV—Laconia,
Club) w........t

Michigan State
New Haven‘.‘ LaoomaRadlo
................................ 224
WKBA—Chicago, Ill Arrow Battery Co
WKBB—Joliet, 1ll, Sanders Brothers..
WKBC— |rmmglum, Ala.,, H. L. Ansley
WKBE—Webster, Mass., K & B. Electric Co.. 270.1

WKBF—Indianapoks, Ind.,, N. D. Watson...... 244

WKBH—La Crosse, WI.SC Callaway ah;?xzic ...... 249.9
WKBG—Portable, Ill, C. L. Carrell......... we 2187
WKBI—Chicago, Ill., F. Schoenwolf......... 220.4

WKBJ—S(. Petersburg, Fla., Gospel Tabernacle,
....................................... 280
WKBL—Monroe. Mlch Monrona Radm Mfg. Co. 252
N. Y W. Jones........ 285.
WKBN—Youngstown. 0., Radm Elec. Serv. Co...360
WKBO—Jersey City, N J.. Jersey Observer...472.2
WKBP—Battle Creek, chh Enquirer & News 265
WKRBS—Galesburg, Ill. 'N. Nelson.......... 361.2
WKBT—New Orleans, ia o First Baptist Church..252
WKBU—New Castle, Pa., H. K. Armstrong..... 238
WKBV—Brogknlle, Ind., Knox Battery & Elec-
............................... . 236.
WKBY—Danville, Pa., (Portable Qulck 220
WKBW_Buffalo, N. V. Chucehill Ev Evan. Assn... 362
WKBZ—Ludington, Mich.,, K. L. Ashbacker.. 25
WKDR—Kenosha, Wisc., E. A. Dato.....

www americanradiohistorv com

WKY—Oklahoma City, Okla., R. C. Hull & N.

S8 RICHATARL -ioieusis =517 o 70 o SNRADGHINoN e e o¥o1 z5
WLAL—Tulsa, Okla., First Christian Church.. 250
WLAP—Loulswlle, Ky., W. V. Jordan.......... 5
WLB—Minneapolis, Minn., University of Min-

DEBOtA coscccconssnssnscososesssescsssescscosss
WLBC—Muncie, Ind.. D. A, Burton.....
WLBE—Bklyn, N. Y.. J. H. Fruitmaa.,.
WLBF—Kansas City, Mo, E. L.
WLBH—Farmingdale, N. Y.. J.
WLBI—East Weonona, Ill., A, 3
WLBJ—Cleveland, O., H. Grossman..
WLBL —Stevens Point, Wisc.,, Wisc.

ment of Markets '
WLBM-—Boston, Mass., Browning-
WLBN~—Portable, W. E. Hiler...

WLBO—Galesburg, Ill.,, F. A. Treb
WLBP—Ashland, O, R Fox
WLBQ—Atwood, Ill, E. D. Trout..........

WLBR—Belvidere, Ill, Alford Radio Co... b
WLBT—=Crown Point, Ind.,- H. Wendell.......... 230
WLSBVc—J-(Mansﬁeld 0., J. F. Weimer & D. A.

WLBW-—0il City, Pa,, Petroleum Tel.
WLBX—Long Island City Brahy .. 230.
WLBY—Iron Mountain, Mu;h Aimone Elec....249.9
WLBZ~-Dover-Foxeroft, Me., T. L. Guernsey .29
WLCI—Ithaca. N. Y., Lutheran Assn. of Ithaca.266

WLIB—Elgin, I, leerty Weekly, Inc........ 302.8
WLlT—Phlladelrhx Pa., Lit Brothers........ 394.5
WLS—Crete, Ill, Sears Roebuck Co............ 344.5
WLSL—-Crnnston, R L, 'l'he Lincoln Studios, o

00] S
WLW—Harrlson. 0., The Crosley Radio COrp 4&3
WLWL—N baullst Fathers..............
WMAC— Cazcnovna Y., C. B. Meredith.. ﬂS
WMAFé—Dartmoutin Mass. Round Hills Radlo A
WMAK—Lockport NY Norton Laboratories 266
WMA.L——Was«hmgton D. €., . Leese Optical

WMAN—-Columbus. 0., Haskett Radio Station 278
WMA hu:ago. I.IL. icago Daily News.... 447.5
Louis, Mo., Kings Highway P
WMAZ—Macon, cer Univers
WMBA—R. Is. (portablc). L. J. Beebe
WMBB—Chicago, Ill., Amencau Bond & Mort-
250

BARR 2C0: oof i ros to8 Rt A
WMBC—Detroit,

0., Inmc.

WMBD—Peoria Helghts, I.IL Peoria Heights
Radio] JEaba icuieiiierns o sietsforeiotos o/ofsss. ok o e sroels ST 279

WMBE~St. Paul Minn.,, Dr. C. S. Stevem ..... 220

WMBF—Miami Beach Fla., Fleetwood Hotel

WMBG—R?chmond Va., ‘Havens & Mart

WMBH—Chicago, Ill, (portable) E. Aber...280
WMBI—Chicago, Ill., Moody Bible Inst .......... 288.3
WMBJ—Monessen, Pa., W. Roy McShaﬁrey .. 2Z7.6
WMBK—Hamilton, A, J. C. Slade.. . cicinions o 360
WMBQ—Bid;n, N. Y, P. J Caooters 210
WMBR—Tampa, Fla., Premier Elec, Co....... 250

WMBS—Harn'sburf Pa., Macks Battery Serv:ce360
WMBU—Pittsburgh, Pa, Miller.........
WMBW. Youngstown, 0., Youngstown Bd&‘,stg
.............................. 2
R. A. Isaacs........ 291.1
WMC—Memphns Tenn. ‘Commercial Pub, Co..
WMCA—Hoboken,h J., Greely Square Hotel 340.7
PC—La pecr. hch Ist Meth, Prot. Ch 202
WMRJ—Jamaica, N. Y. P. J
WMSG—N. Y.
WMVM—Newark, N. J., E. J. Malone, Jr.....
WNAB—Boston, Mass.,, Shepard Stores......
WNAC-—Boston, Mass, Shepard Stores......... . 430.1
WNAD—Norman, Okla. University of Okla.... 254
WNAL—Omaha, Neb., Omaha Central H. S...... 28
WNAT—Philadelphia, 'Pa., Lennig Brothers Co.
WNAX—Yankton, o Dak Radio App. Co.. 244
WNBA—Forest lf‘ark lll M. T. Rafferty...... 238
WNBF~—Union Statloin, %:’dlcott, N. Y., Howitt-
Radio

247.
WNBJ—Knoxville, Tenn, Lonsdale Bapt. Ch... 35§
WNBK—LeRoy, N. Y., H. C. Barton Electric Co.354

WNBI—Peru, IIl, w. M. Romanouski.......... 357
WNBL—Bloomington, Iil., H. R. Storm......... 495
WNJ—Newark, N. J., H. Lubinsky......coo0eenne 50

WNOXC—Knoxville: Tenn., Peoples Tel. & Tel.

WNRC—Greenboro, N, C,, W, M, .
WNYC—New York, Yo Departlunt o(
Plants & Structures .. g
WOAI—San Antonio. Tex.,, Sou. Equ ces. BMS
WOAN—Iawrenceburg, Tenn., Vaugbm Con. of
MUBLS . aen o messios 586 + oo mmseisislsianin STorfETe T L €]
WOAW-—Omaha, Neb Woodmen of !he World 526
WOAX—Trenton, N. 3
WOBB—Longacre, Il
0.

practic ..
WOCB—Orlando Bdcst(
WOCL—Jamestown, N. Y
WODA-—Patterson, N.

Music ..........
WOIl—Ames, Is., Iowa Sta
WOK—Homewood, 5

Mig. Co.
OKO—Peekaknll
WOO Philadelphia, P,
00D—Grand Rapxds

cg Grand Radio Co..
g -Kansas ty, o, U’mty School..... ... 28
—Newark, N. J., L. Bamberger & Co..... 405.2
WORD Batavia, I] Peoples Pulpit Assa..... 275
WOS—JeffeI;son Cuy, Mo., State Marketing
"€AU  L....secsssccscaccssssssssssas e
WCWB—Milwaukee, b
Sy N NN Jb00 0 00000 4 0 - - 5 384.4

(Concluded on page 27)
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THE RAD

10 TRADE |

Court Reduces Tariff on |
Parts to 30 Per Cent. |

The tariff rate on loudspeakers, units, |
parts of radio apparatus or attachments,
was lowered by a decision of Judge
Fischer, of the United States Customs
Court, sustaining protests of Abraham &
Straus, A. J. Bracher & Company, J. H.
Faunce, Inc.,, and P. Luckenbach. These
parts, etc.,, were taxed on entry at the rate
of 40 per cent. ad valorem, under para-
graph 399, act of 1922. Judge Fischer
fixed duty at 30 per cent ad valorem under
the provision in paragraph 372 for
“*Machines or parts. thereot.”

NEW BOSTON STORE
Boston.

An entire store devoted to the best na-

tionally-known radios has been opened by

the Prime Furniture Company, next door

to Prime's furniture store, at 16 Stuart st.

The entire first floor, with a large show
window, is devoted to radio,

Bernard H. Lippin is to be manager of the

new radio store.

J. E. Anderson’s
Vacuum Tube Voltmeter
Price (empletely $5.00

Assembled

M. LERNER

145 West 45th Street, N. Y. City

SOMETHING YOU HAVE
BEEN WAITING FOR!

Powertone

Wave Trap

(STATION
SEPARATOR)

Price $2.00

at all

T
PowgRTONY
WAVETRAY
s

good dealers

Powertone

Elec. Co.

221 Fulton St.
New York City

COMPLETE DATA

ON THE KH-27 RECEIVER
AN EXCELLENT 6-TUBE SET

Kenneth Harkness, prominent consulting
radio engineer, known the world over for
his ingenious yadio receiver circust con-
tributions, designer of the famous Harkness
Reflex and the Harkness Counterflex cir-
cuits, is the designer of a new receiver,
known as the KH-27, which surpasses all of
his other types, and which was described in
the January 29th, February 5th and 12th
issues of Rablo WorLp.

The outstanding teatures of this remark-
able set are:

(1)—8impleity in tuning. I

(2)—Tremendous volume on locals and distant [
stations with tonal quality that enchants.

{3)—No disagreeable squeals, or howls.

(4)~—Inexpensive to buiid.

(5)—Works from either batteries or eliminators.

In the January 29 issue, a general dis-
cussion of the receiver, together with won-
derful photos and circuit diagram were
given.

In the February 5 issue, detailed assembly
and wiring directions were given, accom-
panied with specially drawn diagrams, sim-
plifying the wiring.

In the February 12 issue, directions on
installing and operating this set were given;
also Lucid diagrams accompanied this
article.

Send 15¢ for any one copy, or 30¢ for all
three. Send $6 for one year's subscription
(52 _numbers) and get the three numbers
FREE.,

RADIO WORLD
145 West 45th St., New York City

. Anderson Enters

Radio In Sales Post

Roy T

ROY T. ANDERSON

Roy T. Anderson, formerly of the Lin-
I coln-Lily Advertising Agency of Chicago,

has become vice-president and sales mana-
ger of the Buckingham Radio Corporation,
25 2. Austin, Chicago.

Mr. Anderson has been successfully
associated in the advertising business for
over cight years and his recent decision
to enter the radio industry should prove
even more beneficial to him and also to his
business associates.

The Buckingham Radio Corporation,
according to Mr. Anderson, is now mak-
ing active plans for a larger national dis-
tribution on their extensive line of chassis
cabinets and one and two-dial receivers.

SECOND IRISH STATION

The International Telephone and Tele-
graph Corporation announces that its
subsidiary, the International Standard
Electric Corporation, through its asso-
ciated company in London, is in receipt
of an order from Cork, Irish Free State
for a 1 kw. broadcasting station, includ-
ing a duplicate power plant. This station
is the second to be erected in the Free
State and is scheduled to be completed
about April 1.

AMAZING
INVENTION

FOR ANY RADIO

Why confine your radio pro-
grams to a few jocal statlons
when the expensive coneerts,
dance music and lectures of
hundreds of big cities ary
ready for you? Connect this
DISTANCE GETTER to your
radio. tune according to in-
structions and  presto—note
the distant programs roll n!

Satisfaction  Guaranteed

Your money instantly re-
funded 1if you are not satis-
fi The article on proper
FREE
with each Distanet Getter,

tuning, furnished

Galloway of

alone s worth the nprice.
Chicago writes: “"Results beyond 1] eX-
* Dectations. Cuts thru locals like a knife.”

HAZLETON LABORATORIES |
4554 Maiden St., Dept. RW, Chlcago. 1.
Send me Distance Getter, postpaid. BEnclosed
find £1.00 (M. O. stamps or check)

Send C. 0. D. plus small postage added.
Name
Address Y IO T S PR e
Y = . mgapreasasmge sBtate; = Fobig o=

lLiterature

Wanted

Tnl: names of readers of RADIO WORLD

who desire literature on parts and sets
from radio manufacturers, jobbers and
dealers are published in RADIO WORLD
on request of the reader. The blank below

may be used, or a post card or letter will
do instead.

RADIO WORLD,
145 West 45th St., N. Y. City.

I desire to receive radio Hterature

{ N.

NAINE e e Ths w4 s b T
Address ...
City ar town ...
SIGTE T mpie it T A s
C. B. Vermilyea, Box 272, Fairmont
C. Bland, 2829 North Madison St., Lwi'svlm', Ky.
G. H. Paris, 217 Torrey Building, Duluth, Minn.
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World“A” Power Unit..§12.75

Automatically provides e

your light il DTS 5

Absolutely nofseless, AT o

Assures

D.
sets ©f 4 tubes or less £12.75. ¢

3 W75, 0 Amp,
;): 5nttubq:bor more. £15.75. 5o dlscounr if cash in ful
“’ls; w.th order. Send order today. World Battery C
1219 So. Wabash Ave.. Dept. 82, Ghicago. 13y, 221eTY Co.r

g Diais
UX POWER TUBES installed in any set
without rewiring by Na-Ald Adapters and
Connectoralds. For full information write
Alden Manufacturing  Co., Dept. S-28,
Springfield, Mass.
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Sangamo Condenser
“Parvolt” Hereafter

Thomas B. Rhodes announced that the
wound condenser formerly trade marked
“Sangamo” will now be known as “Par-
volt”. |

The Acme Wire Company of New
Haven, Conn., who furnished the conden- |
ser cartridge to the Sangamo Company,
will now manufacture the condenser in its
entirety. Distribution plans on the con-
denser will not be altered. ) )

This change also brings the vice-presi-
dency of Rossiter and Company, New
York, to Thomas B. Rhodes, who has
been associated with Sangamo for thir-
teen years.

This contact with the Sangamo Elec-
tric Company will not be completely
broken as he will continue relations with
both Sangamo and Acme Wire Company
in reference to their radio advertising and
publicity. ) )

Mr. Rhodes takes with him to Kossiter |
the exclusive sales representation from
Cleveland east for all Sangamo radio
products and the Parvolt condenser. )

This move is of particular interest as it |
marks the entrance of Mr. Rhodes, an |
exccutive with more than 24 years of ex-
perience in the electrical industry, into
the radio business. ‘

His new work will not be vnfamiliar as
he has been in charge of radio and radio
development for the Sangamo Electric
Company since they entered the ficld three
Vears ago.

Van Horne Company
Increases Capital Stock

An increase in the capital stock of The
Van Horne Company, Frankiin, Ohio, was
announced, following the return of J. S
Van Horne, president of the company, to
the factory after an extensive Eastern
trip.

It is understood that contracts with two
or three leading set manufacturers call
for the delivery of production quantities
of a new Van Horne tube which is to be |
used in a new circuit as yet unannounced.
The demand for this tube and another
special Van Horne tube will make all-
Summer production necessary.

WHOLESALE HOUSE MOVES
Omaha, Neb.

The Radio Apparatus Company, Inc, for
the past four years located at 1808 Far- |
nam street, wholesaling and retailing radio
parts, supplies and equipment, has moved
to its new location at 1109 Farnam street. |

It has discontinued its retail store and is
devoting all its time and attention to the
wholesale business, particularly catering to
dealers, professional set builders and ama-
teurs. !
A. Greenspan is manager and H. Herron
assistant manager. |

HARKNESS |
KH-27 Receiver

Write for FREE BOOKLET, ‘How to Bulld the |
|

Harkness KH-27."" Complete data, photographs.
list of parts, Wig plcture wiring diagrams. No
obllgations. FREE! Write NOW!

K. H. RADIO LABORATORIES, Inc.
124.R Cypress Avenue Bronx, N. Y.

Hot_off the press—latest Radlo Catalog and Guide for
1927, brimful of new ideas, 164 pages of special hook-ups
with information—all free. Shows savinks as high as
B80% on sets and supplies. Write [etter or postal now.
Also please Include name of radio friend.

BARAWIK CO.,

560 Monroe Street, Chieage, U. S. A.

NEW CORPORATIONS

Sixth Avenue Radio Shop, N. Y. City, $15,000;
A, an wis, Leonard, (Atty.,, L. E.
Ginsburg, 1440 Broadway, N. Y. City, N. Y.).

Viphonic Corp., radios, N. Y. City, $2,000; F. L.
Wilson, W. Leplattner, 'V, Sherlock. (Atty. Brill,
Eex-g{enmd & Brill, % Broadway, N. Y. City,
N. Y).

Highway Automotive Co., radio accessories, N. Y.
City, $10,000; L, Wiltchick, S. Schwastz. (A,
L. Mayers, 51 Chambers St.,, N. Y. City, N. Y.

Radio, Mart, retail radio, Passaic, N. J., Clar-
ence Kip. (Incorporated under the laws of New
Jersey.) . ) .

Johnson-Kennedy Radio Corporation, deal in ra-
dios and conduct a_radio broadcasting station,
Gary, Inc., $30,000; Thomas J. Johnsonm, Francis
{(.d.foh)xxson. (Incorporated under the laws of
ndiana).

Walter E. Bathgate Co., radio products, N. Y.
City, $10,000; W. E. Bathgate, S. and G. Ang-
streich. _ Atty., Y\V. B. Sandler, 160 Broadway,

City, N. Y)). .
Radio Post_No. 300, Oklahoma City,

Oklahoma

Okla., No capital; E. Ramsey, Joe P. Crawford,
Walter W. Long, all of Oklahoma City.

porated under the laws of Oklahoma}. .

Radio Caster, broadcasting, N. Y. City, 1,000
shares, Class A, 1000 Class B, both common, no
ar; L. Bannister, W. O. Hu bard, E. K. Stitt,
?r. (Attys., Walton, Bannister, Iubbard & Stitt,
20 West 40th St, N. Y. City, N. Y.).

Virginia Paint and Radio Corporation, Newport
News, Va., deal in radio and paint Iin€s; $50,000;
T. A. Fowler, A. Rosenbaum, W. T. Bull, Allan D.
Jones, all of Newport News, Va. (Incorporated
under the laws of Virginia.) ; .

Mitchell Electric Company, Sebring, Fla., deal in
electric lamps, radios; $10,000, divided into 100
shares, par value, at $100 each; Thomas M.
Mitchell, C. H. Mitchell, Sophy Mae Mitchell.
(Incorporated under the laws of Florida.) )

Everite Radio and Phonograph Co., N. Y. City.,
$50,000; J. Frey, J. Tannenbaum, F. Ii. Mahoney.
(Atty., J. Gurger, 1440 Broadway, N. Y. Citv.)

CAPITAL INCREASES

Heina Radio Corp., N. Y. City, $25,000 to $200,000.

TRADE NOTES

Glendale, Calif.

J. A. Newton, president of the J. A. New-
ton Electric Co. 154 South Brand boule-
vard, has announced that his firm will dis-
continue the sale of lighting fixtures after
the present stock is closed out.

“The space now occupied by lighting
fixtures will be turned into a radio display
room.” he said. This concern sells and serv-
ices a complete line of Radiolas.

* * *
Minneapolis, Minn

I. E. Date has been appointed north-
west factory representative of the Mag-
navox Company, manufacturers of radio
and electrical equipment. Mr. Date for
the last six vears has been in charge of
the radio department of the Minneapolis
Drug Company, which has just discon-

BUY
2 r
NATIONAL
RADIO I’:RODUC'I'Sk
ofr
' Satisfactory and Lasting Results
d NATIONAL COMPANY, INC,

Engineers and Manufacturers
#. A, READY. Pres., Cambridge,

(Incor-

Mass.

HOW TO BUILD
THAT CIRCUIT

The following circuits have been explained
and illustrated in back issues of Radio
World:

The National Power Amplifier, Dec. 25,
Jan. 8, 15, 22, 1927. 4 copies 60c.

. The Bernard, Oct. 16, 23, 1926. 2 copies
0c.

The Antennaless Receiver, Nov. 27, Dec.
4, 1926. 2 copies, 30c

The Regenerative Equamatic, Dec. 4,
1926. 15¢ per copy.

The Equamatic, Oct. 2, 9, 16, 23, 1926
4 copies, 60c.

The Lincoln Super-Heterodyne, Dec. 4,
1926. 15¢ per copy.

The 3-Tube Karas, Dec. 11 and 18, 1926.
2 copies, 30c.

The Lynch Amplifier, Jan. 1, 8, 15 and
22, 1926. 4 copies, 60c.

Or send $6.00 for yearly subscription and
get as a premium any one set of circuit
copies noted above. No other premium
with this offer.

RADIO WORLD

145 WEST 4sth STREET, N. Y. C
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tinued its radio business, Mr. Date tak-
ing over the line. Mr. Date was one of the
first distributors of radio equipment in
Minneapolis and has had a long association
in the radio and music field. He has been
active in the work of the Northwest Ra-

| dio Trades Association, of which he is a

director.
* ¥ *
St. Louis.

H. T. Whitten, president of the Valley
Electric Company, and Thomas Barnes have
opened an imposing radio store at the cor-
ner of Delmar avenue and Kingshighway
Boulevard, under the firm name of Whit-~
ten & Barnes Radio Company.

A JOURNEY IN SLEEP
C. R. Smith of Leicester, England, in-
forms WGY that he fell asleep while listen-
ing to a jazz program from WGY Sun~
day morning, January 23, and was awak-
ened by a German announcing divine serv-
icg from station OKP, Stuttgart, Germany.

NEW ALL METAL SELF-COOLING

“Midget”’
Rheostat
Nothing rives more trouble
} than a pocr rheostat and no.
/f trouble 1is harder to locate
/ Use a Carter ‘"MIDGET'™
rheostat and end your trou=
5 50 bles.
C

Any dealer can supply.
All Resistances In Canada:

ARTERRADIO Co.
tse

CHICAGO

g

meWorld of kadio

isYours!

CeCo tubes will add quality, volume
and distance to your reception.

You'll never know how good your
receiver is until you operate it with
| a CeCo Tube in every socket.

There's a type for every radio need
and your dealer will help you select |
the right ones for your set.

C. E. Mfg. Co.,

Providence, R. 1.

COMPLETE DATA on “How to Build a DC
A and B Eliminator,” were given in the Dec. &
issue of RADIO WORLD, by Lewis Winner.
Lucid photos and diagrams accompanied this
excellent article. Either send 15¢ for this copy,
or begin your subscaripti with this issue.
RAI\)’IO WORLD, 145 West 45th St., N. Y. City,.
N.
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Armstrong Co. Makes
Full Line of Tubes |

The Armstrong Electric & M{g. Co. an-
nounces the perfection, after four years of
experimentation and research, of their new
Armor C F-500 tube. This is an oxide
coated, platinum filament tube, embodying
new principles which the manufacturers
claims give much higher emission than any
other type of tube, being practically nen-
michrophonic. The Armor tube is made in
every type, including power tubes. The five-
volt tube has a most unique characteristic,
in that it will work on a very low voltage,
several that the writer has had under se-
vere test in his laboratory having worked
along delivering perfect tone at high volume
on only two volts. The three volt tube
under laboratory test nearly equalled a
five-volt tube. It is exceptionally long-
lived for this type of tube due to the oxide
coated platinum filament. This tube will
make possible the general use of electri-
fied sets using the 99 type tubes in series.
An interesting experiments in electrification
are being carried on at the Armstrong fac-
tory under the able direction of Mr. R. A.
Clarke, well-known expert in this line of
work.

The manufacturer claims for the Armor
tube, practically double filament emission at

Fixed Condensers
t! Rov N\ and Resistances
*“Built Better”

than 200

AEROVOX Products sre usnd he
manufacrurens of Radin Reoe
and =1 Eliminator..

AEROVOX WIRELESS CORP
60-72 Washington St., Brooklyn. N.Y.

hookup. Includes Power Tubes and alf
“C" voltages. Blan®s Battery Markers,
send now for <et of |5, with free lop

INSURE YOUR SET
i e S 10¢

losses,  No ‘more short clreults. Qulck
POWERTONE WAVE TRAP

The newest scientific appliance
for trapplng out interference. $2.00
Postpald

Blan, the RADIO MAN
145 East 42nd St., New York City

| twice the volume over any other type of

tube; rcally pure tone, due to the platinum I
filament; longer filament life and highest
vacuum ; elimination of tube noises; low in-
ternal capacity making tuning much sharper
and practically a power tube at low volt-
age, no extra “B” batteries required. The
filament, plate and grid of this tube are |
sealed with glass beads at five points mak- |
ing it impossible for the elements to work
out of position. This tube may also be had
m a really armored model being surrounded
with a copper shield with protective layers
of felt between tube and shield. Rossiter
& Co., 136 Liberty Street, New York City,
have taken the exclusive distribution for the |
New York metropolitan district, believing
that a quality tube of this type will be in
big demand. These tubes are manufactured
at the factory of the Armstrong Electric
& Mifg. Co., 351 Halsey Street, Newark,
N. J., under the personal supervision of
Mr. Armstrong. Literature will be sent to
those interested on application—J. H. C. |

Airtram Stranded Wire

Scientifically stranded pure copper wire
gives the greatest radio conductive service,
and the wire in a radio set is of bigger
importance as to conductivity and tone than
some people imagine. Although many alloys
have been experimented with, nothing has
been found to equal pure copper wire, hon-
estly made.

The Radio Electric Manufacturing Com-
pany, of 442 Clinton Avenue, Newark, N. J.,
is one of the early pioncers making a |
secialty of pure copper wire for radio, and |
other stranded “Airtram” wire, on which
they have now achieved admirable results
in their factory, which is completely equip- |
ped with the most modern machinery for |
this production.

It is suggested that all those interested
write to the Radio Electric Manufacturing
Company, get samples and quotations, and
learn of the real worthwhile improvements
this company has made in aerial and radio
wire—J. H. C.

A Novel, Efficient Loop |

High efficiency is attained through phys- |
ical height in the new model Volumax loop.
This loop is designed to intercept the most
energy from the broadcast wave on a new

perfect lines,
Bernard, the inventor,

radios and their installation.

The fact that Mr. Bernard has given his
name to this latest creation is sufficient guar-
antee of its success,

LAST PUBLIC OFFERING

of a Limited Number of Shares of the |

BERNARD RADIO CORPORATION |
ar $71()00 Per Share |

Concurring in the opinion of the largest manufacturers that
day need is for a dependable radio receiving set, constructed on
and to be sold at a price within reach of_all, Mr. Herman
has produced in the Bernard Electric Bronze Beauty,
a radio wonder possessing rare distinctive features heretofore unrealized.

Mass production will enable this company to put this six-tube wonder on
the mdrket at a price tc;_l the l}l]ltlm:te }::olr(lisumer defying competition, and

in handsome profit to the shareholders. .
ret‘i\l;[r:'t ge?nard needs rI:o introduction to the readers of the Radio World and
radio fans in general. For years he has occupied a foremost position as radio
expert, inventor, and broadcaster over the radio on all matters pertaining to

Sign and detach Coupon for further information

F:HAS. J. SWAN & CO.,

the present-
mechanically

51 East 42nd Street, New York City.

Kindly reserve for my account, subject to
cancellation if dissatisfied upon receipt of|

principle. The limit in height, keeping
within the limitations of the modern home,
has been kept in mind. The loop, while
69 inches in height, is so constructed that
it can be swung in a radius of only 71
inches. It has many other novel features,
among them portability and compactness
it 1s made of the best materials and guai
anteed against defects “in workmanship and
material. According to the specifications
this loop should be wonderfully efficient on
any loop adapted circuit. Type S s
equipped with center tap for Super-Het-
erodynes using .0005 condensers and type
R with no center tap working with .00075
condenser. The Volumax loop, aptly
termed “the original skyscraper loop,” is
manufactured exclusively by the Weber
Electric Works, Brooklyn Station, Cleve-
land, Ohio. Full descriptive literature will
be sent to those who write to the com-
pany for it.

New éity Radio Store

. The City Radio Co., well-known pioneer
in the radio chain store business, has opened
a new and handsomely appointed store at
f12 qutlandt Street, New York City. This
1s adjacent to the Hudson Terminal Build-
ing and will prove a boon to thousands of
hurrying commuters who can rush in to
buy without having to worry over the qual-
ity of the merchandise or value received,
A full stock is carried of all popular stand-
gxrd radio goods, eliminators, tubes, batter-
1es, speakers of all types, good makes of
sets and a most complete line of parts for
the set builder. g

Ample facilities are provided for testing
and complete demonstrations of sets and
speake_rs may be had in comfortable sur-
roundmgs_. Satisfaction is guaranteed and
courtesy is the watchword under the able
management of Dave Schloss. The many
readers of Rapto WorLD who have bought
from Henry Berman for the past three
years at other City Radio stores and who
have benefited by his courteous service and
expert advice will meet him here as assis-
tant manager.

AROUND THE TRADE

Boston.
The MacNeil Electric Service Company
recently opened a radio and electric
wholesa!e and retail store at 50 High St.,
under the management of P. H. MacNeil.
K * *

) Saginaw, Mich.
A new radio shop was recently opened
at 122 North Baum street. The shop is
under_ the management of Fred W.
Schmldgke and Grant Rowe, and will han-
dle radios and radio accessories.
* * *

- ) ) Portland, Ore.

Bob"” Smith, radio service man, hasream
nounced a change of headquarters from
1009 Belmont street to 1107 Sandy Blvd.

L

- HARD RUBBER

SHEET—ROD—TUBING =
Special Hard Rubber Parts Made to Order

RADION and HARD RUBBE
PANELS, ANY SIZE

Send for Price List
NEW YORK HARD RUBBERT
212 C S R TURNING C

L

New York

HOW THE TRANS-OCEAN
PHONE WORKS
. Described in detail by a famous engineer

in the issuc of Jan. 22, 1927 and in such a
way that even the novice gets an insight into

— el
The Bernard Radio Corporation is capitalized further information, .........eeeeeenns shares of| the fundamentals of this i
under the laws of Delaware for fifty “"?“S“‘dl Bernard Radio Corporation stock at $10.00 per mission.  Follow this up"vfiethdamddcl:c:i;at?sn
shares of no par value. The first offering of | 40 27" ol 4™ ;¢ once complete information on how to build a set to listen-in gn the
these shares will be at ten dollars per ?hlf°'| without obligating me in any way. overseas phone, by Capt. Peter V. O’Rourke,
Each subscription will be limited to a maximum [y arp in the issue of Jan. 29, 1927. Send 30c for
both of these, or better still send $6 for one

of fifty shares. You may subscribe to allyl

ADDRESS
amount up to that number. I

CITY and STATE

years subscription to Radio World and get
these copies as a premium. RADIO WORLD,
145 W. 45th St., N. Y. C.

www americanradiohistorv.com


www.americanradiohistory.com

March 5, 1927

RADIO WORLD

-

25

AT YOUR SERVICE

PLEASE tell me how to test trans-
formers for short circuits and slight de-
fects. (2)—What is the difference between
a long wave transformer and a filtering
transformer?—D. V. Clark, Miami, Fla.

(1)—You do not state in your letter
whether the transformers you wish to test
are RF, IF, or AF. 1 assume they are
AF, as these are the ones most frequently
under discussion. They can be tested by
means of a 40-watt light in series with the
regular light lines and transformer wind-
ings. The test is made for both the pri-
mary and secondary. The light shou‘la
light with somewhat less the normal bril-
liancy when in series with the primary and
should not light when in series with the
secondary, there being a slight sparking
at the terminals, when the connection 1s
made and broken. If you do not want to
try this, you can use a voltmeter or am-
meter in series with the battery and the
winding of the transformer. If a short
circuit exists, the reading will be practi-
cally the same as if the two ends of the
test leads were connected directly to-
gether, but if there is no short-circuit, the
reading should be considerably less when
the transformer is in the circuit. This test
cannot be made with a high grade volt-
meter. (2)—A long wave transformer is
designed to pass a fairly big band of
frequencies from the output of one tube
i0 the input of the next. Filter transform-
ers are somewhat more sharply tuned so
that only a comparatively narrow wave
band is passed. Both are used in Super-
Heterodynes.

* *

I HAVE a Victoreen radio and would
like to know if it will be a good thing to
shield it. (2)—Can I place the coils
straight, instead of on an angle as it would
make a better job. I am bothered with a
lot of interference and I think by shield-
ing [ will get away from some of it—E.
B. Churoveth, Cleveland.

(1 and 2)—If you shield your Victoreen
and have shielding between the stages,
so that the coils you refer to are in sepa-
rate compartments, the angular placement
can probably be done away with. Before
bothering to put in the shielding, remove
the loop (or antenna and ground) from
the set and see whether the noise de-
creases or is entirely eliminated. If all
the noise stops when the pickup systems
are removed, shielding will do you no
good, as your pickup of noises would be
entirely through t}:e ‘:mt‘enna.

WE HAVE an eight-tube super-hetero-
dyne built of Remler part on Best’s cir-
cuit, but do not get the volume we would
like. We get most anything in the U. S.
and can tune anything in or out, but we
think it is not loud enough. A boy came
in the other night with a three tube of
his own make with a four dollar speaker
that was louder than ours. Qurs has a
cabinet and built in speaker, and uses a
loop. Some fans suggest a new speaker,
some new transformers, some wet bat-

FIXEDRESISTOR

THE 5-TUBE DIAMOND
Fully described by Herman Bernard in
a booklet, with diagrams, including blue-
print; and sent on receipt of 50 cents.
The Diamond is automatically adaptable
to phonograph pickup. RADIO WORLD,
145 West 45th St, N. Y. City.

S ——

teries, (ours use 199 tubes with dry bat-
teries) some suggest power tubes, etc.—
John Shaffer, Gentry, Ark.

The fact that your sct gets everything
in the United States and is extremely se-
lective would indicate that the detectors,
oscillator and intermediaté frequencies are
all right. Lack of volume can probably
be attributed to some defect or mistake in
the audio end. I would recommend that
you examine these stages and also try out
your loud speaker on another set to see
that it is all right. You do not state
whether you are using transformer or re-
sistance coupling, but a transformer coup-
led amplifier will work best with a Super-
Heterodyne.

* & =

I HAVE a four-tube Diamond of the
Air. I am using —99 type tubes, one All-
American audio transformer and one
Gilifin 3%4—1 AFT. The reception from
the phone jack is O. K., but the results
irom the speaker jack are poor. That is,
there is a rushing sound heard all the
time—F. L. Bell, Oakland, Calif.

There are several things that may be
the matter with your set. First, I would |
say.that you had better examine the con-
tacts of your phone jack. It is more than
likely that the springs do not make the
necessary contact when the plug is re-
moved. If this is all right, examine your
wiring and socket prongs. Then test out
the transformer primaries and secondaries |
with a meter and battery to make sure
that there is no open circuit. If there are |
any condensers i1n this last stage, test
them out also. As a last resort, try an-
other tube, as the one in that stage may
be defective. x % x

I WOULD like to ask you a few ques-
tions in regards to my radio set. I have a
Harkness Counterflex, three tubes, em-
ploying three UX 199 tubes. I do not seem
to get the howl that is so frequent with a
reflex, only on the low wave lengths up
to about 400 meters. The volume is very
low for the speaker and too strong for
earphones. |

I wound the counterformers myself. The
secondaries are wound with No. 24 D. S, |

C. wire instead of No. 23 S. C. C. as
specified. I could not get 23 wire any-
where here in town. Would this have any
effect on the volume or oscilation of the
reflex tube?

I have tried bypassing the reflex audio
with different sized condensers, but find
I get better results by bypassing as speci-
fied with a .0001 mfd. I have used all
Frost parts with the exception of conden-
sers and audio transformers. I have used
Harkness subpanel AFT and Dubilier
micadon condensers. My batteries are in
Al condition. I am using 90 volts B bat-
tery, 4% volts C battery and 4% volt A
battery.

Can you help me with any suggestions
which will add volume to my set ?—Claude
L. Warner, Lansing, Mich.

You might try adding or removing a
few turns from the secondaries of your
Counterformers. If you do not want to
bother with this, you can probably find
complete satisfaction in building a sepa-
rate one stage amplifier in which you
can use a CX-220 tube.

* % %

I WISH to take advantage of your ser-
vice to readers of Rapio Wortp. I have a
5 tube T. R. F. set described on pp. 395-7
(Continued on page 26.)

VICTOREEN
Super Coils
Send for Folder

Geo. W. Walker Co.
6528 Carneglie Ave.
Dept. B Cleveland, O.

The “W E B” Wave Trap
Will Eliminate Your

INTERFERENCE ! !!

Positive Elimination of

Interference. Increasea

Distance and  Volume,
Reduces  Static.

Price $2.00

At all good dealers or
direct by mail on re-
celpt of price under
Money Back Guarantee.

Manufactured by

Walter E. Bathgate Co.
Ine.

i
635 west Broadway, N. Y,
Deailers and Jobbers
writ

WavE TRAP
® amana met *
FRICE B200

Satnguman &
s e 8

WORLD'S FINEST LOUD SPEAKER,

~~ GENUINE ~~

6 =
o

S,
¥ e
Q";“\,Q’ge, 00

(’30 )0

“ENSCO” 3~ CONE KIT

NO

s
THE SOLUTION OF THE PERFECT

DISTORTION LOUD-SPEAKERPROBLEM FIDELITY
e Choice of Lading Engineers

COM’PLE'I'B parts furnished in kit form.

We guarantee this speaker the equal of any
manufactured cone speaker al any price. With thls
THREE-FOOT CONE SPEAKER you hear all the
tones. It brings out the true depth ard beauty of
orchestral and Instrumental music. Cwn be oper.
ated softly for Uving room music or full volume
for dancing. and without trace of distortion. Kit
includes famous ‘“ENSCO’’ cons unit, the only direct-

Write your name plainly
forwarded to you.
Name
Address
City

SEND
NO
MONEY!

v

und State.....

When in New York City visit Studio and listen to Demonstration of the
WORLD’S FINEST LOUD SPEAKER
ENGINEERS' SERVICE CO., 25 Church Street, New York City

as iIndicated below,
Just pay postman $10.00 upon delivery.

ENGINEERS’ SERVICE CO., 25 Church Street (Desk W), New York City

drive, distortfonless unit for large cones; Alhambra
Fonotex for big cone, with brass apex., two sepia
prints showing cabinet or stand construction for cone
speaker, 8lso wall .and roll types. All necessary
instructions.

Buy this wonderful speaker under our absolute
guarantes. Your money back it you are not con-
vinced that i1 lIs the finest reproducing medium
obtalnable at any price. It works on any aet,
with ordinary Tubes or with Power Output.

then mall and complete kit will be

www americanradiohistorv com
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(Concluded from page 25)

of The Radio Amateur’s Handl;ook, 4t}1
edition, and desire to improve its sensi-
tivity and selectivity. Can I add another
tube, and how, in order to do the above?

Would there be sufficient improvement
to warrant the substitution of the Ben-
jamin R. F, Coils? The present coils are

and made, as directed, 10 to 5_0 turns.—
Rey. Paul M. Spangler, Cherryville, Flem-
ington, N. J ) !

I have no copy of this magazine. How-
ever, instead of adding another tube, I
would suggest that you either reduqe the
primaries of the radio frequency coils, or
add regeneration to the detector. This can
be done by winding a 3 inch coil with 20
turns of No. 22 D. C. C. wire and plac:qg
it at the grid end of the detector coil.
This coil should, of course, be wound in
the same direction as the detector coil. A
variable high resistance, say from 0 to 50,
000 ohms can be used, shunted across this
coil to control reg‘ene‘rat‘ion.

SOME TIME ago I purchased a Uni-
versal Victoreen Kit from a local dealer.

The set worke fine and is very selective.
I can pick up stations up to 1,500 miles
away with a ground wire without loop or
aerial on the loud speaker. Novy here is
my trouble. WOO and WIP in Phila-
delphia broadcast on 508.2 meters and
WFI and WLIT, Philadelphia, broadcast
on 394.5 meters. The 508.2 meter stations
cause much interference. Is there any
way to change the heterodyne? It is the
heterodyne on 394.2 stations, it being
same on a loop and outside aerial. I shall
be very grateful if you will advise me on
this trouble.—Walter H. Hodges.

It is possible to re-design your set, so
that the heterodyning of which you com-
plain will be eliminated, but it would call
for the purchase of several new parts and
much rewiring. If your set is otherwise
satisfactory I would say that you had best
leave it alone. Your trouble might also
be caused, not through any fault of the
set, but through stations having a har-
monic which is sent out with their wave,
causing the interference.

- x x x

CAN you give me the name and address

of Manufacturers of Edison Nickel Type

APOLLO $4.95

16-INCH CONE

Newest  artistically
designed adjustable
cone speaker at an
exceedingly low
price.

Mail  orders filled
upon receipt of $4.95

Rix Radio Supply
House, Inc.

5505 4th Avenue
rooklyn, New York

Storage Cells, or tell me where they can |

be purchased?—R. B. Caehamer.

The Todd Electric Company, 109 W.
23rd Street, New York, is a manufacturer
of Edison type batteries. There is also a

concern called Gray's Electrical and

Chemical Laboratories, Bayonne., New

Jersey, which makes batteries of this type.
* x =%

I HAVE been very much interested in
your articles which have been appearing in
Rapio Wortp. However, there are one
or two questions which I would like to

| ask

I have one stage of transformer and two
stages of resistance coupling in my audio.
I am using a .001 fixed condenser across
the primary of the transformer and two

| meg. resistors with a % meg. leak in
the first stage and a % meg. leak in the
last stage of the resistance coupling. The
by-pass condensers are .4 mfd.

The grid return of the first two tubes
of the audio circuit is to —3 volts C bat
tery, using 90 volts on the plates, and the
last tube, the grid return is to—7% volts
C with 135 volts on the plate.

After tuning in a station, I found that

to disconnect the grid return of the last
tube did not affect the signal. Neither did
changing the value of the negative bias
change the quality or volume.
. Also when the filament of the last tube
1s turned up, even slightly, the circuit
howls as though caused by a microphonic
tube, but changing tubes does not remedy
same.

Naturally there is distortion, although
at times the signal seems quite clear to
the ear. The distortion has the effect of
one talking with a hot potato in the
mouth, and, on strong stations, the signal
seems to be hushy or even at times seems
to be similar to a rattle in the horn. This
I also noticed with the head phones.

If there is anything which you might
suggest to remedy the conditions above,
it would be very greatly appreciated.—
Walter A. Sorg.

I beligve that if you will either increase
the resistance in the plate circuit, or de-
crease the resistance in the grid circuit
of one of the last two tubes (particularly
the last one) you will eliminate the trou-
ble of which you complain. Your B volt-
ages seem right, but [ woulq suggest that
you use 9 volts C on the last tube. Prob-
ably by using a Y meg. in the plate circuit
of the last tube, or a 1710 meg. in the grid
circuit would help.

* x x

YOUR QUESTION and answer depart-

Six tubes ~One Control

ERSTERPIE

AT AUTHORIZED
FRESHMAN DEALERS ONLY

FILL OUT AND MAIL NOW
SUBSCRIPTION BLANK

RADIO WORLD

RADIO WORLD

Please send me RADIO WORLD for.
please find enclosed.
SUBSCRIPTION RATES:

Single Copy ......cccouun..... $.15
».Three Months .50
“Bix Months.... . 3.00
One\Ye:r. 52 Issues.. 6.00
Add™8$1.00 a8 Year for Foreign
Po-hze;t.%e for Canadian Post- .
age.

1 D I I ¥ I I SO

145 West 45th Street, New Vork City
(Just East of Broadsmay)

-..months, for which

D I I N I P P

noooo.oo.oooo...oo..m-....o......-..........o..._.....-

WWW americanradiohistorv.com

ment in Rapio WorLp is a fine thing for
us newsstand buyers, as I have been hav-
ing quite a lot of questions to ask and
now find a chance to have them answered,

Well, the first thing will be my troubles.
I built a Victoreen Super last August, and
have had rotten selectivity, both on a loop
and outside aerial. Am using National
condensers and dials. How about cor-
recting this circuit either by adding a tube
or something to gain more selectivity?
Would building it like the Fenaway Super
make it selective? And, if so, what kind
of a coil, etc. I don’t want to put in loop
regencration unless it’s the only way out.
The Fenaway had an RF coil ahead of the
first detector or the first tube in the
Super and also used regeneration in this
coil too, which he claimed made it selec-
tive, and also got away from receiving
the same station on two different places
on the dials. Outside of this trouble, the
set is O. K., but would like to know what
difference, if any, it would make whether
I wired this receiver with bus wire or
flexible stranded spaghetti covered wire.
I used the last named on all wiring, now
I understand I should have used bare bus
wire in plate and grid leads.

One more question: For year in and
out service would the Air Gap socket
make any noticeable difference?

Would be much obliged if you would
give me complete answer to the above,
would prefer actual workings instead of
experimental circuits made on paper, but
never tried—W. DeLong.

Adding a stage of radio frequency to
your set undoubtedly would increase the
selectivity, but the set itself is selective
if properly made. Try using a .00025 or
0001 mfd fixed condenser in series with
the aerial. See the article or -.e Vic-
toreen in the February 12 ..y 19 issues,

If bare bus is used, *iiore 1s jocs hikeh .
hood of leads being run too ciose .
gether. Some people claim that spaghnetti
insulation absorbs enough of the radio
frequency energy to decrease the efli-
ciency of the set. If you did a good job
and kept your leads reasonably far apart,
I see no reason why your set should not
operate satisfactorily because the spa-
ghetti covered flexible wire was used.

x x =

[This department is conducted by Robert
Eichbery, director of the Lxtension Diision
Cass Avenue, Delroit, Michigan. All ques-
tions regarding the construction, repair, sell-
ng, merchandising and advertising of radso
equipment should be sent dirvect to My,
Eichberg at that address. The answers lo
questions of general interest will be printed
here. All others will be answered by a
personal letter from Mry. Eichberg.)

WRHM Moves

Minneapolis.

WRHM is being moved to a new loca-
tion 6% miles north of the city limits, ac-
cording to Dr. Troy S. Miller, owner of
the station. The 3,000-watt transmitter will
be located at the Backus-Brooks Lumber
Co. plant on the Central avenue road. Ap-
proval of the change was given by J. C.
Vincent. assistant city engineer, and Oscar
Eryckman, electrical inspector, technical ad-
visors to the council committee working on
the proposed ordinance to place all trans-
mitters outside the city limits.

Radio Mailing Lists

27428—Radle Dezlers, Retall. Per L

2660—Radlo Mfrs., Per Llst, . ...

2857—Radio Jobbers, Per List. ...

1847—Radle ub:n rated $5.000
L

up. Per List .......,.
10860-—Radie Mfrs.
List

[ ]
and any other Radlo List yeu want.
tailed prics llsts all suarantesd uﬁ' :*m:.

Trade Circular Co., Inc.
166 W, Adams Street Chicago
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WRR—Dalias.. Tex., City of Dallas,..... . 246
WRRS—Racine, Wisc., Racine Radio Co.

LLeak Manufacture Keeps

Apace of Public Demand

By H. G. Richter

Chief Engineer, Electrad, Inc.

We all know ‘that tremendous strides

have been taken in the development ot |

radio during the last five years, but few
of us realize what a prodigious task
has been for radio enginegrs to keep pace
with the demands for better and better
equipment. 3

Radio equipment, in general, has im-
proved, and it is quite interesting to take
the case of some particular unit, look
back to its status some five or six years
ago and consider the steps in its develop-
ment up to the present time.

For instance, let us consider the grid leak.

A few years ago we used to draw a 1ew |

pencil marks on a piece of paper and the
resistance embodied in these pencit marks
was made to function as a grid leak.

The importance of the grid leak soon |

became apparent, and manufacturers
started turning them out in large quan-
tities. At this time these units consisted
of a small tubular-shaped piece of glass
with the resistance element fastened with-
in. The resistance units consisted of a
piece of paper covered with India ink,
some instances, and in other cases a piecc
of paper which had been impregnated
with carbon. )

In the course of manufacture the resist-
ance element was inserted within the glass
tube, the ends flapped over the glass and
caps soldered on the ends of the tubing.
This type of grid leak was unsatisfactory
for several reasons. )

First, it was ineflicient in operation due
to the poor connection between the end
caps and the resistance unit; second, you
had absolutely no assurance that the leak
which was marked 2 megohms was any-
where near this value, due to the method
of manufacture and also due to the fact
that the particles of carbon were in light
suspension and were continually in motion.

The third major disadvantage to this
type of leak was due to the fact that it
had a tendency to absorb moisture, It
is quite natural that all of these disad
vantages tended toward inefficiency, which
was manifested sometimes by noisy opera-
tion and sometimes by producing distor
tion in the output signal.

The first fault was overcome by attach-
ing a phosphor bronze contact to cach
end of the resistance element in the pro-
cess of manufacture, and this contact
was in turn soldered to the metal end
cap. This was a help in eliminating the
noise due to poor contact, but it didn't
overcome the other disadvantages inher-
ent in this type of leak. )

The advent of the “metallic” type of
grid leak eliminated the second and third
major faults listed above and a lot of
minor ones as well. There is no question
that the metallic type of grid leak will
take the place of all the old paper types,
due to its inherent superiority.

Play Safe!

Wherever a variable
resistance is specified
use CLAROSTAT, the
greatest variable re-
sistor.

“The GATEWAY T0
BETTER RADIO,” 32
pages covering the lat-
est angles in radio.
Send 25¢ to Dept. R.W..
Amerlcan Mechanical
Labs., Inc.. 285 N, 6th
St., B'klyn.

it |

| Amer,
WRCO—Raleigh, N. C., Wayne Radio Co.....

| WRK—Hamilton,

Subscribers will not
your wrapper shows 2
in expiration dates on

RADIO WORLD.

wrappers appear two w
145 West 45th St.,

WATCH EXPIRATION OF YOUR SUBSCRIPTION!
e that the end of their subscriptions is indicated on the labels on wrappers,
date earlier than the current issue, please send payment for renewal. Changes
ecks after receipt of renewal.
New York City

The metallic leak consists of a glass
tube of the same shape as that used in the
old style leak. A metallic resistance cle-
ment is fused to the inside of the glass
tube by a secret process. This metallic
coating on the inside of the glass, then
is the resistance element, and it is also
a part of the inner surface of the glass
tube, due to the heat fusion process.

This metallic type of grid leak has
several outstanding features not embodied
in the old paper resistance element type.
The value of the resistance in the metallic
leak is not affected by moisture or by
heat after it has once been sealed. Being
a metallic resistance element, it has a
greater current carrying capacity than the
carbon type, and since it is fused to the
inside of the glass tube, using no paper.
carbon. fiber, or varnish, the resistance is
non-inductive and is noiseless in operation.

STATIONS
(Concluded from page 21)

WRSC—Chelsea, Mass., The Radio Shop. 270.1
WRST—Bay Shore, N. Y., Radiote] Manufa

g Beos, INCL iatipsdbios el Bal oLl 1 218.7
WRVA—Richmond, Va.,, Larus & Bro. Co., Inc. 25¢
WSAI—Cincinnati, O., United States

Playing
Galrd “Coty . s s e 6rE o1t A NENToieT5 9 sl s @eore & elEl3 3259
WSAJ—Grove City, Pa., Grove City College.... 22
WSAN—Allentown Pa., Allentown Call Publish-

Ing] Cop NC. 5faecri o Bloie cilopsioiske i ST ERE
WSAR—Fall River, Mass, Doughty & Welch
[ > P o TSP 322
| WSAV—Houston, Tex., Clifford W. Vick.. 247.3

WSAX—Chicago, Ill.,, Zenith Radio Corporation. 268
WSAZ—Pomeroy. O., Chas. Electric Shop
WSB—Atlanta, Ga,, Atlanta Journal XS
WSBC—Chicago, 11, World attery Co 288
WSBF--St. Louis, Mo., Stix Baer and Fuller.... 273
WSBT—South Bend, Ind., South Bend Tribune..315.6
WSDA—N. Y. C, Seventh Day Adventist Ch, .. 263
WSEA—Va, Beach, Va.,, Va. Beach Bdest. Co....516.9
WSIX—Springfield, Tenn., Tire and Vulc. Co...250
‘WSKC—Bay City, Mich., World’s Star Knitting

261

| dent Insurance Co. ....coevviivniaivnnnes

WSMB—New Orleans, La., Saenger Theatres,

| INCs | pobmn smbas Lab e, oiols o v vlina ARG Gl nlal, . ebiewa T 319

WSMH-Owosso, Mich.,, Shattuck Music House., 240

WSMK-—Dayton, O., S M. Radio Corp.... 275

| WSOE—Milwaukee, Wisc., School of Engineer-

! ing of Milwaukee ......ocviiiiiieieiiann 246

WSOM—Woodhaven, N. Y., Union Course Club..288.3

| WSRO—Hamilton, O., H. W. Fahlander

| WSSH-—Boston, Mass., Tremont Temple Bap-

| tist Church 260.7

| wSUI—Towa City, lowa, State University of Ia. 483.6

| WSVS—Buffalo, N. Y., Seneca Vocationa]l Sch. 218.

WSWS—Batavia, Ill.,, S. W. Straus & Co....... 275.1

WSYR—Syracuse, N. Y., Clive B. Meredith....

| WTAD—Quincy, Iil, Ill. Stock Medicine Brest.
236

| Corp.
WTAG—Worcester, Mass,,

WOWO—Fort Wayne, Ind, Main Automobile Worcester Telegram 545.1
Supply Co. e e ot e 27 | WIAL—Toledo, O., Toledo Radio & Electric Co. 252
WPAB—Norfolk, Va., Radio Corp. of Va........ 319 | WTAM—Cleveland, O., Willard Storage Battery
WPAK—Agricultural _ College, N. D. N. D. [ Co, Y 389.4
Agricultural College ........e.ooeenonaons 71 | WTAQ—Osseo, Wisc., C. S. Van Gordon........254.1
WPAP—E‘]iﬁ,ide. N. J.. (See WQAO) ...... 1813 | WTAR—Norfolk, Va., Reliance Electric Co. .... 261
WPCC—Chicago, 1., North Shore Congrega- WTAW—College Station, Tex., Agricultural &
tional Chuich ......... i N Mechanical College of Texas ............ 270
WPCH--N. Y. C., N. Y., Concourse Radio Corp 273 | WIAX-—Streator, 1ll, Williams Hardware Co. 231
WPDQ—Buffalo, N. Y., Hiram L. Turner...... 205.4 | WTAZ—Lambertville, N. J., Thomas J. Mc.
WPEP—Waugegan, Ill, M. Mayer............... Guire ....... o AT AL < STl o T cfeie o oot LI 261
WPG—Alantic City, N. J., Municipality of At- WTHO—Ferndale, Mic Fernberg Radio Co....407
Ianticl CIY" i s @b o -Rnmmms oo oolois, 299.8 | WTIC—Hartford, Con Travelers Insurance
WPRC—Harrisburg, Pa., Wilson Printing & Co. .evviins S e N e Y 475.9
Radio Co. ......... e o e e T .ol 3187 | m’;ﬁ:ﬁ%‘}“ﬁ“'ﬁ JY %ﬂtl;l Dist. ll;eg,ub.L C'lbub..239.2
WPSC—State College, Pa.. Pa. State College... 261 idland, N. J., Technical Radio Labs...280.
WPSW_ Fhiadeiphi, Pa, Phil. Sch. of twire WWAE—Chicago, IIl., L. J. Crowley.,...... oee2418
Tel. s i . 236 | WWJ—I:')etro(llt), M.lch.& Ev)enmg News Associa-
WQAA—Parkensburg, Pa., H. A. Beale, Je..... 220 tion etroit EWS) ticiiieriiiorisroonis 3
WQAE—~Springfield, Moore A WWNC—Asheville, N. C,, Asheville Bat. Co., Inc.254
Q Sta't)ion' elth.. ............ R‘ dwNe'l |WE§§De"8ti MiCht Del[:;it IPol[i]c:e Dept..... 300
WQAM—Miami, Fla, Electrical Equipment Co. 285.8 ew Orleans, La, Loyola University.. 275
WQAN—Scranton, Pa., Scranton %inl:es ........ 2! WWRL--Woodside, N. Y., W. H. Rouman..... 258.5
alvary Baptist Church | WWVA—Wheeling, W. Va,, J. C. Stroebel...... 348.0

WQAO-Cliffside, N. J., C
(WPAP, used when Palisade Amuse-

ment Park program is on).... 361.2
WQJ—Chicago, Ill., Calumet Co. ........c.c0vuee 447.5
WRAB—Yellow Springs, O., Antioch College....263
WRAF—Lapcrte, Ind.,, Radio Club, Inc.......... 224
WRAH—Providence, R. I., Stanley N. Read....235
WRAK—Escanoba, Mich.,, Economy Light Co.. 256
WRAM-—Galesburg, Ill.,, Lombard College 244

WRAWé-{lRudinz, Pa., Avenue Radio & Ele(:t';i.cn

252
WREC—Whitehaven, Radio &
Elec. Co. Addbh ki 1000254
WREO-—Lansing, Mich., Reo Motor Car Co.....285.5
WRES-—-Wollaston, Mass., L. Sawyer......
WRHF—Washington, D. C., Washington Radio
Hospital Fund .....ovovveinininnicnronons 256
WRHM-—Minneapolis, Minn.,, Rosedale Hospital 252
- O., Doron Brothers Electric
OF Erientel Poras s Badiof - b st biscost dbcosereror Mol s
WRM—Urbana, Ill.,, Univ. of IlL........... S — 273
WRMU-—-Motor Yacht "“MU-1", A, H. Grebe &
O vttt VoS m b @ ¥ il 4580 D4B MIOEEIN WY 236
WRNY—Coytesville, N. J., Experimenter Pub.
[(00; NEE 3 g A SN 373.8

Tenn., Wootens

Fevyv

" KROBLAK

! Wire Wound Resistances 10-20 Watt Capacity

E Endorsed by Leading “B’” Eliminator Mirs.

»

4

14

s

E

¢

' {
4 5

Accept No Substitutes

|

]

Prices—750 to 12.000 ohms, $1.00 Iist; 25,000
ohms, $1.25; 50,000 ohms, $1.50

M-210—Kit for Thordarson R-210..List $4.50
M-171—Kit for Thordarson R-171..List $2.0¢
Silver-Marshall Kit, List $3.00

All slzes at all qood dealers.
write for Ohmage List.

Exclusive Sales Distributors
TILSON & TILSON

154 Nassau Street, New York City
Beekman 1575

1
j
4
q
‘
1
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(Phones: Rryant 0558.0559.)
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Why is the Karas Equamatic the Most
Efficient Receiver Ever Designed?

Write us for Full Information

KARAS ELECTRIC CO.
1148 Association Bidg. Chicago, Il

New Vitalitone Cone
LOUD SPEAKER
A beautiful, real model of a ship,

executed in statuary relief, and
|1 colored; Antique Polichrome.
Powerful vitalitone adjustable

unit, will not rattle or buzz—un-
qualified guarantee.

Sent on receipt of price

Only $12.50 3%
Free Literature
MANUFACTURED BY

Vitalitone Radio Corporation
88-RW University Place, N. Y,
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Good Back Numbers of New WEAF Transmitter
RADIO WORLD Will Be on Long Island

The following illustrated articles have ap-

SRotl oo st Rt OF RADID RS Big Power to Be Used From Model Station, With All

1926:
June 19—Selectrity's Amazing Ootl by J. B Programs By Remote Control, As Studios Will Be
by Herman Bernard. 5
In New Offices on Fifth Avenue

July 3—Set with a 1.Turn Primary, ly Herman
Bernard. Part 2 of the Victoreen Portable, by
H Bernard. Trouble Shooting Artlele for The
Light 5-Tube Portable.

July 10—A Bub in Single Control, by Herman A new WEAF, planned to be the most | equipment will be incorporated in 2
3:52" ";’i v.AOPr&r\urklz.MMAe zlf:rf.eb:"f)t:' cot modern broadcastiné) station in the world, ti%n,psaid Mr. Ay]eswortI;n. E! S
Receiver, by Samuel Sc“m‘“;- lmet will soon rise tgd talke %e"plzcel of tl;le . Located on Long Island, and consequently

July_31—What's Best in an AF Amplifier, by present station, erlin Ha ylesworth, etween the two great steamship lane =
E&T%:g.ng;n p. “u..“&ﬁ&"&.“""’“" = president of the National Broadcasting Com- | ered by the greft Atlantic lirl:ers osn c?}‘:c

Aug. 14—The Improved Browning-Drake, by Her- pany, announced. | south and the Sound steamers on the north,
e e A (St | BRLrien, “The new station,” Mr. Aylesworth ex- | the new WEAF will have many advantages,

plained, “will carry more clearly and per- | according to Dr. Goldsmith. The troubles

A P e teart 1" The Brows fectly the programs of the National Broad- | heretofore experienced by radio listeners
ing-Drake by Herman Bernard (Part 3). casting Company. The present WEAF | from telegraphic code signals and from land

Aus. 26—Tne Constant Coupling. W I L transmitter, located atop the Bell Telephone | stations in the vicinity will be largely
e by Horoen Bermard (Part 3). Laboratories, is interfering with the im- | eliminated, he hoped.

“In relocating WEAF in the open spaces

Types! K. B. portant research work of the American

. 4—The Four Ractif by .
B omntrey. A" Stmple Battery Charger, by | Telephone and Telegraph Company, and it | Qf thf country,” Dr. Goldsmith continued,
iy LA N CEETO0 was a part of the agreement of the officials the ‘radio shadows’ which have caused a

8ept. |1—The Beacon (3-tubes), by Jemes E of the National Broadcasting Company and blight on radio reception for many listeners

C 1. The 1927 Model Victoreen, by Her 3 . 3 A L
TR BATREG. | the American Telephone and Telegraph | Situated in some city areas will be avoided
Sept. 18—The 1927 Vietoreen. by Arthur H. Company when WEAF was sold that the | 'O 2 large extent. These ‘shadows’ have been

due to the fact that the great masses of
steel in city buildings often absorb the
signals from stations located in their vicinity,
and, therefore, affect reception to thousands

]

Lynch. Eliminator tn s Cash Box. by Paul
R. Fernald. -

Sept. 25—The Lynch Lamp Socket Amplifier, by

Arthur H. Lynch. Wiring up the Vlietoreen, The most eminent radio engineers in the
b5 Hermsn Bernard.

Oct. 2—The Victoreon (Conttnued), by Herman country, included in the board of consulting . p :
Bornard _ New Fqusmatlc System, by Cipt. engineers of the National Broadcasting of“’llx‘;t:ners locatfd In certain areas.

- P;_V‘A 0::“:"'; o B e Company, have drawn the plans for the re- | 4. (0 ptoc:"egrivg a(tllclgu:tew Stat’t(?" will lbe
ok, S A iy, Ty ATthur birth of WEAF. The new station, which | i . B! e reception to the
Lynch . Bullding the Equamatic, by Capt. s 3 = ’ 5

K Lag . o g will be located on Long Island, is expected ]als:l?gferu;vllitt};lﬂ:’)ett}::o:]?r:{lat]'o;ervll(?}:) drce ‘;f
T : . 2 ation. e

Oct. 16—The Bernard, by Herman Bernard. How to be in operation by early Summer. provided from the new WEAF wil sgegn:nf

station should be relocated at the earliest
convenient date.”

B * = =FY AN . The board of consulting engineers in- | tirely aq
Ayaon f |8 . i mrely adequate also, to give 1i 9
Oct. 23—The 5-tube P. C. Samson. by Capt. cludes Dr. Alfred N. Goldsmith, chief broad- | tion practically at all t; n%es, n:)‘:\:';ill)}!:tarrfgie:g

P. V. O'Rourke. QGetting DX on the Ber-
nard, by Lewls Winner.

QOct. 30—The Bingletrol Raceiver, by Herbert E.
Hayden. How to Get Rid of Bquesls, by
Herman Bernard.

cast engineer of the Radio Corporation of | man-made o i i
America; Dr. E. F. W. Alexanderson, con- | which sometrin?:stug?l] tefl:ctg:al disturbances
sulting engineer of the General Electric Com- “The new station will repi:esent the
pany; and Frank Conrad, consulting engi- | plete application of the principle of reg?:t:

Nov, 6—Reductd f Interference, by A. N. i ’ i B )
e ey A e nN'I:er fof : the \é’estmghouse Electric and control of transmitting stations situated a
e anufacturing Company. considerable distance from broadcasting

Nov. 13—The 4-tube Hi-Power Set, by Herbert | The latest principles of construction and | statjons”
E. Hayden A Study of Eliminators, by 1 %

Herman Bernard. oy 2= -] It is hoped that the first program from
Nov. 20—Vital Pointers About Tubes by @apt, g:xe'ldNahonadl Broadcasting Company’s new
P. X J ke. e 4-tu 4 mon ildi G :

the alr, by Hermian Bernard, A ng and grouped S.tlldlost at 711 Fifth
o T R R 5 fvenu:.l;. New York City, will be radiated
Nov. e T nnaless ver, A
*Louis B. Blan (Part 1). Short Waves Yield [ HOW to Blllld trqm 1s station when the company moves
Secrets, by M. L. Prescott. 0 1ts new quarters about June 1.
Deo. 4—The Regenerative 5-Tube Set. by Capt. | e
P. V. O'Rourke. The 8-tube Lincoln Buper, e
by Bidney Stack. The Antennsless Receiver,

by Dr. louis B. Blan (Part 2). Winner's |

3 Lewis Wi 3
D Dc_mr;:m:orl ebyl VTc:mennn;; Ralph G | S-TUbe MOdel
A nivers 5 4
= H:::d. goyne Cou;‘mon Fuliactes, by J. B F R E E ' '
® e

Anderson, Herman Bernard, de{;'fner of this wonderHcl'r-
B cuit, lga: written an sllustrated booklef on “How
D"'sole:rtsolttlr;llln’nu:; gxnt:de’lr\e‘r?;. b’y }M‘ to Build Rapto WorLo’s Improved Diamond of | gg&/ °
Anderson. The Victoreen Universal, by the Air.” Send 50c and get this booklet, in. F a lo ata og
Ralph G. Hurd (Concluding Part). cluding o full-sized wiring blueprint’ ond free ! REE
. 25—A New Courling Derice, by J. E. namepsece. .
hae Anderson. Functions of Eliminators, by Her- Outstanding Features of Set: (1) Fans, charmed | | Will Save You Money
man Bernard. by tone q't:aligy, sen;itivit{y fandd.selectivity..m-
Jan. (, 1927—The 2 Tube DeLuxe Receiver, by port speaker reception of far-distant stations TN Be
Arthur H. Lynch. The Twin-Choke Ampli- with great volume. (2) A 2-tube earphone set, ] A o g’l:; :orl:d}):l!l)d
fler, by Konneth Harkness. a S-tube speaker set, and a separate 3.stage | Ul sure " to consult
Jan. 8—Tuning Out Powerful Locals, by J. E. audio-amplifier for immediate use with any . - | xlr“new 100 page
énder:m a A Ch‘}l}g '.vs?rpetl;:“gmm' B:’ tuner, are go)m’brt;\ed in one. (3) No rheostats 0 S r‘ﬁ‘riﬂ"":"
Funstcy St it o T are used. (4 e set is inexpensive to con- Pe a0 Tatext it e
ceiver, by Arthur H. Lynch (Part 2). struct and maintain. (5) The set works from | % cessorles, S-B;c‘;
Jan.I lsch—'l?-l: nmgf)‘“ melgalr. ml;y ﬁ:tthrm“l!i outdoor aerial or loop; hence no aerial problems 33;':':;?(1,"“"“’"
Cire .y i e . : 1 in city or country. k adlo stock
o} present themselves, in city, y to
m;’&y:ey E?;EEL‘.:' f,’:.’&‘,i‘d, 'l;h’e ?f’“’ﬁ Send $6 for year's subscription and get booklet, N choose  from,
Anderson. blueprint. | i Sava Money
Jan. 22—The Atlantic RadioPhone feat, by Lewis {Newsdealers or radio dealers, order the book- P | \
Rand. An Insight Into Reststors, by J. E. tets with blueprints included, in quantity, direct \ i - '. We handle only
Anderson. A Circult for Great Power, by from American News Co. or branches.] ; A O b brand new ap.
Sidney Stack. | Da':‘f;!u- — stand.
Jan. 29-—The Harkness KH-27 Receiver (Part1). RADIO WORLD 2 i Makes tha
= by Kenn:t.h ’Hagmcil.d Use of Biasing Re- | Ve ?er:d.{u"y Ruaran-
sistors, y J. L nderson. N
o " QUANTITY
Feb. S—5-Tube, 1 Dial Set. by Capt. P. V. | | 145 West 45th St., New York City ot QUALITS
O’'Rourke. The Harkness KH-27 (Part 2), Parts explaing our
by Kenneth Harkness. What Produces , DI new  low prices,
Quality, by J. E. Anderson. - 4 L cwth':':;qre FeLLh
Fah.belé—ﬁl’honn: ;nm rZulll %"z&%ﬁk"ﬁxzﬁn%:é' I THE 5-TUBE DIAMOND - ‘{"U’ l.hrx:.s'ﬂds.:
yden. 8 s K ated. w uits "o e of
by Herman Bernard The Harkness KH-37 h . - . g & .
Roceiser. by Kenneth Harkness (Part 3) Fully described by Herman Bernard in qliarters” ed
epaiFlon: a booklet, with diagrams, mcllfxdxsng blue- Write for your copy of this new catalog today
Any copy, I5c. Any 7 conles, $1.00. All these print, and sent on receipt of 50 cents. . .
2155 start subscription with N 3 .
By 2 T A bte” WORLD, 145 West 45th The Diamond is automatically adaptable Chicago Salvage Stock Store
Street, New York City. to phonograph pickup. RADIO WORLD, Dept. RW, 509 S. State St.,, Chicago, U. S. A

145 West 45th St.,, N. Y. City.
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Five Famous Announcers
Featured by Eveready

Five of the most popular radio an-
nouncers in the country have planned and
will present the Eveready Hour Tues-
day evening, March 15, from the station
WEAF of the National Broadcasting
Company, and its network of associate
stations. ’

Graham McNamee and Philips Carlin, of
WEAF: Norman Brokenshire, formerly
of WJZ, and now appearing in vaudeville;
Milton Cross, of WJZ, and Niles T. Gran-
tund (“N. T. G.”), of WHN, will each
have a voice in the Eveready Hour pro-
gram of that evening.

The idea is one which Eveready pro-
gram directors have been thinking over
for some months. A few days ago the
directors called the five announcers into
conference and commissioned each of
them to prepare a miniature program last-
ing ten minutes, with himself in any
role he may select and the regular staff
of Eveready artists and musicians as en-
tertainers. Thus fifty minutes of the hour
will be taken up with the five ten-min-
ute periods. In the final ten minutes,
all five announcers will combine forces
in an impromptu sketch designed as the
climax of the Hour.

The manner in which the program has
been prepared is unique. Each announcer
has outlined the program for his own
ten-minute period and has delivered its in
a sealed envelope to the program direc-
tors. He knows nothing about what the
other announcers will do with their ten-
minute periods. Only the program direc-
tors know in advance what the entire
hour will bring forth.

Virginia Rea, soprano; Barbara Maurel,
mezzo-soprano; the Eveready Revellers,
comprising Wilfred Glenn, Franklin Baur,
Lewis James and Elliott Shaw, and the
Eveready Orchestra, will respond to the
calls of the five radio ringmasters.

Canadian Station
Is Sued on Copyright t

Toronto, Ontario.

The Canadian Performing Right So- |
ciety, Limited, has filed a writ at Osgoode
Hall against the Wentworth Radio Sup-
ply Co., Limited, the proprietors of radio ‘
station CKOC, Hamilton, asking an in-
junction to restrain the broadcasting with-
out consent of a copyright musical works.

Shielded Tuned Radio Transformer
The ideal coil for the Na-ald Localized Con-
trol Tuning Unit, and for Truphonic Cata- |
comb Assembly. |
Widely adaptable to all leading control units.
This transformer is compact, sturdy, sharp-

interference.

Send for catalog [

OTHER SICKLES
No. Coil
24, Browning-Drake .............
I8A. Roberts Circuit......... o
25. Aristocrat Cireuit.............

THE F. W. SICKLES CO.

142 UNION STREET
SPRINGFIELD 3

MASS.

SICKLES | |

tuning. Prevents both outside and local |

PRICE $2.00 ]

7

VIRGINIA REA, coloratura soprano,
recently added to the Eveready Hour
“regulars.”

KGO SPOKEN DRAMA

Spoken drama before the microphone will
again be featured by KGO on the second
and fourth Thursday of each month. The
new series of plays will begin with “The
Conjurer,” Thursday night, March 10, at
8 o'clock. This play is in three acts, and
written for the stage by Mansfield Scott.
Wilda Wilson Church, whose voice and
name are familiar to western radio listen-
ers as director of radio drama, will
again have charge of the production.

A&B Batlery
Charger ONLY

SATISFTION GUARANTEED

Charges any type of
storage A or B battery,
using a‘ few cents worth
of ordinary house current,
elther alternating or di-
. Cannot injure bat-
Complete directions
enclosed. Anyone can op-
erate. No expensive
“*extras’’ to buy. Why
pay §£10.00 to $15.00 for
a charger when you can
get this splendid GUAR-
ANTEED R. B. Charg-
er by malling us two dol-
o lars (biils, money order.
check or stamps) plus ten cents in stamps or
coin to pay maillng costs. arger will be
sent postpald. If you are not satisfled, return
within five days and we wili refund your
money. Order at onc

Dept. H-20 308 East Third St., Cinclnnatl, 0. [

NEW IMPROVED
DIAMOND OF THE AIR

(LICENSED KIT) $ 3 7 E 50

COMPLETE KIT
BERNARD SIX KIT................ b

4 TUBE DIAMOND KIT.........
AND ALL POPULAR KITS

MODERN B ELIMINATOR.......... $24.50
WITH RAYTHEON TUBE .

POWERTONE WAVE TRAP
(STATION SEPARATOR)..

BRUNO BOOK OF HOOKUPS....... $0.25

Send for Special Proposition

B. C. L. Radio Service Co., Inc.
221 Fulton St. (R.W.) INEYA C&

www americanradiohistorv com

e—TODAY.
R. B. SPECIALTY CO. !

EARN 2\ A
¥50.t0 250.a
Week in RADIO

Get into the great new BIG-Pay Indus- §
try—Radio. If you're carning a penny
less than -$50 a week, clip coupon now. §
B Send for 64 page FREE
BOOK. Be a Radio Ex-

® pert, and draw down big
¥ money for this easy, fas. p
elnating  worx. 0si- k!
tions everywhere. Need for
Radio Experts In every 3
§ community. Short hours.
BIG PKY. Free hook

§ oives all the facts.

g “M h:
Bl LEARN QUICKLY and ona i o

for consultation
EASILY AT HOME $£2,50 per hour.
Radio Pngineers| All sucress due
will you how tc| to you® s
quallfy, quickly and easily ll; lackhill

B at home, for Radie’s finc rooklyn.

jobs. We train you com

pletely and thoroughly. Hun-

dreds of N. R. I. trained -

men are today holding >

down good. big jobs in the

Radlo fleld.  Hundreds of

opportunities now awaiting

Bt Soub i | “nudl e

Many other big features | IO¢ — _W"t:

Get the facts—CIIP COU- 8"“""9 ot

PON. housands.”’ A.
Get This] R. Herke

L Free Winnipeg,

8end coupon below for
FRAE BOOK—"'Rich
Rewards in _Radio.”" §
Read for yourself. No $8
previous experience
needed. Common
schooling  enough.

WRITE NOW

t

Materlals. for bullding up-to-date receiving sets
and to construct fifty well-known radie clrcuits
included to help you learn. An UALLED
OFFER. Other special features now being offered.
so " ACT QUICK!

NATIONAL RADIO INSTITUTE
Dept. CC-7, Washington, D. C.

Dept. CC-7, Washington, D.C.

Without obligating me in any way, please

_send me your free book. ““Rich Rewards
in Radio,” also complete information on
your practical bome-study Radio course.

Name .....

Address

Town
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o R Snowbound Postmaster

RADIO WORLD Located by Broadcast
Minn.

St. Paul
BUILT TO YOUR ORDER. WRITE When Fred C. Peterson, postmaster at
M. LERNER Oak Is]aqd, Minn., th.e northern-mpst
I8 o L Brooklyn, N. Y l postal station in the United States, failed
: Ui, 19 to get in his report to the Minneapolis

Post Office for the last quarter, fear was
expressed that he might be snowbound,
lost or ill in the wooded regions of the

R A D I O w O R L D’S Northwest’s triangle lake country. Each

quarter, every postmaster in Minnesota

Q U I C K - A C T I 0 N sends in a report which the Minncapolis

postmaster [orwards to Washington. The

CLASSIFIED ADS end of the month came and only the re-
10 CENTS A WORD o

e e R DOUBLE VOLUME
CASH WITH ORDER

x AND

We GUARANTEE this tube to
DOUBLE your range or money
REFUNDED. This tube has
oroven to be SIX times as sen
sitive as an_ordinary 201A tube.
The PREXTO tube 1s making
records for DISTANT recegition.

Proof from everywhere. Insert
tube In detector socket and set is

ONLY $25.00, beautiful and wonderfully ocon-
structed five tube receivers; best parts only used.
Panel 7x18 in. Other specialties. Send for
pamphlets. L. W. GOODMAN, Drexel Hill,

Penna,

PATENTS—Write for free Guide Books and
“Record of Invention Blank”™ before disclosing
inventions. Send model or sketch of your in-
vention for our Inspection and Instructions Free.

‘ferms reasonable. Radio, Chemical, Mechanical, el for At s G0t AR ot
Electrical and Trademark experts. Victor  J. of use guaranteed Try at OUR
Evans Co., 924 Ninth, Washington, D. C. risk. 25,000 sold in four weeks.

Send $2.00 plus 10c postage.

ONE AUTO GAS SAVER FREE. To introduce. Money refunded if not SATIS-
All makes. Amazing mileage increase. Critchlow, FIED. ORDER TODAY.
A-12, Wheaton, Il Prexto Mfg. CO.

Dept. RD-2

“on . Original
ONE SET 6 VICTOREEN COILS riginal car BEAUMONT, TEXAS

tons. Perfect condition, szogo John F. Shea, 35

Whitehall St., Cohoes, N.

port from Oak Island was missing.

At the request of postal authorities,
WCCO, broadcast a request to all radio
listeners in the North triangle lake coun-
try to try and get in touch with Peterson.
Radio was the only method of reaching
nim, as his post office is located on the
Lake of the Woods, 50 miles Northwest of
\‘v’qnuud, the nearest comtact with civili-
zation,

The radio report reached Peterson and
a few days later his quarterly postal re-
port was received in Minneapolis. It had
been ten days on the way, because that
part of the country in which he was lo-
cated was snowbound and it took several
days to take the mail and reports by dog
train to Warroad.

VOLUME CONTROLS

The three favorable volume controls in
the radio frequency amplifier are: firstly,
a filament control rheostat in one or more
tubes of the RF amplifier; secondly, a high
variable resistance in series with the plate
circuit of one of the RF amplifier< and
thirdly, a tickler in the detection tub. If
two or more of these incthods are 1 ;ed
in the RF amplifier it will not be 1.e es-
sary to use any volume control in the
audio frequency amplifier.

JOINS AEROVOX STAFF

L. Alexander, formerly New York sales-
man for Dubilier Condenser Corporation,
now represents Aerovox Wireless Cor-
poration in the Metropolitan district.

(120240002 222222]

A Series of Five Important Articles on
HOW TO USE THE DE LUXE SYSTEM

This series tells how to busld the 2-tube
De Luxe Recesver (without audio) and how to
adopt this or any other set so as to obtasn the
necessary power from the AC electric lamp
socket.

Mr. Lynch is one of America’s leading radio autbors and designers. He has done
the best job of his life in this comprehensively illustrated series, a digest of which

follows:
Dec. 25 tssue—Theoretical and historical discussion of the De Luxe Receiver and
the audio ch ! and B eliminator. Jan. 1—The 2-tube set fully described and illus-

trated, including wiring and choice of tubes. Jan. 8—The National Lynch Power
Amplifier and B Supply (3-stage AF and B and C eliminator, adaptable to any
receiver). Many 1illustrations include picture diagram of wired connections to photo-
graphed parts. Jan. 15 and 22—De Luxe reception from lamp socket with latest de-
vices, including trickle chargers and A battery, relay, trickle charger and Abox filter,
with picture diagrams of wiring, from antenna to the Acme speaker.

Send 15¢ for any one copy, or 60c¢ for all five.
Send $6 for one year's subscription (52 num-
bers) and get the five copies FREE!

By ARTHUR H. LYNCH 3

RADIO WORLD 145 WEST 45th ST. NEW YORK %

Ceurt Commercial Photo, Hempstead. L. L

ARTHUR H. LYNCH, auto apeed
demon and radio enterpriser extra-

ordinary, about to take a 66-mile-an-
hour jog in his car, ?
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Radio World has made arrangements
—To offer a year’s subscription for any one of the following pub-
llcations with one year’s subscription for RADIO WORLD

—for the price of one:

—for one year (regular price

SPECIAL PREMIUM SUBSCRIPTION OFFER
For NEW RADIO WORLD Subscribers Ordering NOW

This is the way to get two publications

—Send $6.00 today for RADIO WORLD —Canadian or Foreign Postage.

—RADIO NEWS or :gggf(') IBIEELER = —for 52 numbers) —can take advantage of this offer by
~POPULAR RADIO or —RADIO (San Francisco) or —and select any one of the other —extending subscriptions one year
—SCIENCE AND INVENTION or —RADIO AGE. nine publications for twelve menths. —if they send renewals NOW?!

—Add $1.00 a year extra for

—Present RADIO WORLD subscribers

RADIO WORLD, 145 West 45th Street, New York City.

or Boys’ Life (or $10.00 for two yearly subscriptions). No other premium with this offer.)

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

Enclosed find $6.00 for whch send me RADIO WORLD for twelve months (52 numbers, BeRINMUNE............oueeeeuiiniuieiiininenn o
and also without additional cost, Popular Radio, or Radio News, or Science and Invention, or Radio Dealer.

Indicate if renewal. NEme_ Sunh ¥ shia's el B
Offer Good Until Street  Address
April 21, 1927 City and State........ovuiiiiivniiiieierereeseesseseesee onn L I =

or Radio (San Francisco), or Radio Age,
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eyt BRETWOOD Variable Grid Leak

The Bretwood Grid Leak came with today’s mail. It is now exactly I want to thank you for your leak, it makes the set 100% better.
9:00 P.M. and the leak was instalied about a half hour ago. I was going to have a Diamond of the Air built, but since I have
This note is not oniy an expression of appreciation but also _an added your leak to my set I am now down in the dining room of
attestation of the truth of your advertising. During the past half the first floor and the set is on the second floor. I can hear the set
hour I have tuned in stations “ALL OVER THE DIALS" at just as plainly as if T were up there. I can hear every player in
leisure, and can adjust reception with the leak almost equal to a any band or music which is on air. The first night I gave the leak
variable condenser. . . a very good test, and I got four stations in Chicago, one in Detroit,
I feel constrained to add that while waiting for reply and then one n Canada, one in Atlanta, Ga., and several others without any
receipt of leak from you, there has been on the set a fixed leak and noise. All were good and clear. It is going to make me spend more
condenser of well known and thoroughly rellal;le make, and fairly money, as I will have to get a good loud speaker. The horn I have
good reception has been enjoyed, but during this half-hour-only test now is a Manhattan Jr., and is good and clear, but as soon as your
thus far the results are inexpressibly beyond expectation. leak is installed the howling preseat when using three tubes is
Have been a radio fan only about four years, but I feel T have suffi immediately stopped.
cient knowledge and experience to recognize a good thing upon fair LEON E. COLE,
trial. Your promptness and desire to satisfy your trade, in this case 5816 Tilbert St., Philadelphia, Pa.
las won for you another “BRETWOOD BOOSTER.” Thank you. | P ua

The Rev. WALTER G. BARLOW, Grid Leak received and tested out, and find it is the only variable

Bishopville, Md. leak T ever used that is really variable. Enclosed find $1.50, for

) i _— - S which please send me another ome.
Very many thanks foryourkind letter of the 2lst ult. and for the E.BSTAJOTOANd 2
grid leak, which works perfect‘ly. I’have tried four different makes = LN [ , Ardinore, a.
of grid leaks. The Bretwood hasMemSAbi:l'&'ER, Thank you for introducing me to the Bretwood Variable Grid Leak!

1 have .installed one in my, Three-Circuit Tuner, according to your
instructions, and find that it does all you said it would—and more.

Box 238, Los Gatos, Calif.
3 1 am now recommending the Bretwood to all my friends, and those

Receiv i k that none can compare ¢ 4 |

ligtc}‘e:;'ed“g::ri'g;iel:ato :I:gri:;b}:xptge::gﬁm:? who have used this wonder grid leak have nothing but high praise

o JOHN A. BLACKBURN, for it. The fact that it can be adapted for any hookup makes it in
5328 Warren Ave., Norwood, Ohio. valuable to the experimenter.

¥ };\lthoug}llll have only used the Bretwood leak for three weeks I
d P. O. money-order for $3.00. Please send me two of ave pulled in several of the weaker stations which were inaudible
f::lotleari:l;ll(l GridoLcaks. yI am using one and it works fine. Please before, and the microphonic noises which were decidedly pronounced

mail them as soon as possible. before have entirely disappeared.
wW. H. PERRY, Please accept my hest wishes for your continued success and also

119 C St., Buffalo, N. Y. for the Bretwood Grid Leak.
- - B - RSO S. R. HUBBS,
Received your grid leak and many thahks. It is the best $1.50 that 180 Quincy St., Brooklyn, N. Y.
I have spent for radio equipment. ED. JENKINS, Let me say that the Bretwood Grid Leak improves the set 100%.

E. Main St., Louisville, Ky. J. E. McGINNISS,
4 = E —a ’ 27 Lenox Rd., Brooklyn, N. Y.

Enclosed herewith find check for $1.50 for one Bretwood Grid Lc'lk - - :

I am using your leak and find it far superior to any others. This I wish to take this occasion te thank you for your courtesy 1o

is my third Bretwood. furnishing me with your very excellent Grid Leaks. T have installed
. C. WHITE, one with your Condenser on my own personal radio set, and am

. Wooster St., Bowli Green, Ohio. delighted with the results.
~ e e - R. W. DeMOTT

Experimenter Pub. Co.

= - L g
i b t mail two Bretwood Variable Grid
Will you please send me by return il tw Byl b€ ¢

Leaks. I enclose herewith check for $3.25, the 25¢ being for a
special handling stamp, as these leaks are needed at omce.

The leaks are the only satisfactory justrument on the market. I find
them absolutely essential in the construction and operation of sens:

I have received the Grid Leak you sent me and it is perfect. It
is surely wonderful thé way it works. Please send me another by
return mail for a friend.

tive experimental receivers. ED. J. WHITTIER, R
The American Appraisal Co., 1029 Courtlandt St.
Milwaukee, Wis Cincinnati, Ohio.
el
5 e T
ITH so much interference ————g —
— . Sl ]
these days, why not improve & =
ey

your detector tube action and
gain selectivity? Simply install
a Bretwood Variable Grid Leak.
Price $1.50.

The Bretwood Variable Grid Leak
Precision Range, 0 to 10 Megohms

Brings in More Distant ]
stations—Affords The North American Bretwood Co.

Greater volume — lm- Telephone, BRYant 0559
proves Tone Quality 145 West 45th Street, N. Y. City
| Sole Distributors for United States

| Fits Any Set, Panel or ' '

Baseboard.
Price, $1.50

l—.——,—,——.__—..—,——.—_.——_..————.—_.—-_

North American Bretwood Co., 145 West 45th St, N. Y. City.

Gentlemen: Enclosed find $1.50. Send me at once one Bretwood Variable Grid
Leak on 5-day money-back guarantee. (Or $2.00 for leak with grid condenser

Inquiries Solicited from the Trade

|
|
“IT DOES ! | ey i
THE TRICK” =~ "
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‘HERE ARE A FEW OF THE USES FOR THESE UNITS

~LOUD SPEAKER PHONOGRAPH MUSIC AT A ~P M FIER~
RETRANSMISSION ~ DERarice HONOGRApHmﬁ azELvL-mER

| HORN BU' TON
b-l il @
*._J’

SOUN
CHAMBE

| _WSMITTER.,

UNIT

Here's a marvel of Engineering

10'3 NLEOASS[T RE:CEIVER
design — a practical miniature | SPEAKER  ~AMPLIFIER ~
gn - p ~GRID LEAK~
transmitter, used by thousands of ]
radio fans and experimenters for ST prenormont
- . TRANSIOAMEIA -~ ~
amplification purposes. | s s RA?ES B gl
iont
It is a most novel unit, having vzﬁ ﬁﬁl@ @
hundreds of uses. Every amateur ! L _j[
l‘l 'll E
should have two or three of these ) [t -
W g 3 b fanarns youetn =41 i} J
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