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A MONUMENT TO
SCIENTIFIC RESEARCH

UNNINGHAM VACUUM TUBES, built by one of
the world’s largest manufacturers with unlimited resources,
are the product of years of research and development work

by that great scientific organization, the Research Laboratory of
the General Electric Company.

The development of the special filament used in the two new
Cunningham Tubes, type C-301-A and C-299, is truly a monu-
ment to the scientific skill of that organization and the ability of
its engineers.

The outstanding feature of this ilament is its property of high
electron emission at a low temperature. This results in a Vacuum
Tube having a greatly increased output, with only a fraction of
the filament power consumed by previous types.

Patent Notice: (i js/on libes e cov
05, 1-15-07, 2-18-08, and others issued and pending.
Licensed for amatewr, experimental and entertainment

use in radio communication. Any other use will be
an infringement.

Cunningham Radio Tubes
C-301A—6 Volts }{ amp.
Amplifier...... ... ... $6.50

C-299—3 Volts .08 amp.
Dry Battery Det. &

AMp....oooiiiiiii.. 8.50
C-300—6 Volts Gas Con- ¢
tent Detector. ......... 6.00 1 4

C-11—1.1 Volts .25 amp.
Dry Battery Det. and
Amp. Special Base. ..... 6.50

C-12—Similar to C-11
with standard base. . . ... 8.50 Home Office:

182 Second Street

San Francisco, Calif.

154 West Lake Street
Chicago, lllinois

-

Va Ampere Filament
Current.
Mutual Conductance
700 Micromhos.

30 Church Street
New York City, N. Y.
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Kennedy Model X —illus-
trated—complete with 3
dry-battery tubes, built-in
loud speaker, all dry bat-
teries and phones,$285.00

(Qd(lio(?@ﬁnocl
: and Simpli io

HERE is an air of elegance and refinement in the new Kennedy
Furniture Model radio sets that truly makes them‘“The Royalty
of Radio.” They are designed to harmonize perfectly with artistic
furniture and home surroundings. In designing the radio units

The New Radio Unit incorporated in each of thfese sets th.e Kenn.ed.y Engmeermg Staff
Simplicity is apparent—anyone has scored a notable achievement in obtaining high selectivity
can use it with complete success. , £i f d1 3 . ith th
No swujhes_onlg two dials, (avoidance of interference) and long distance reception with the

esponds to all broadcasting : Pt : = fi :
WEVATamathan HEY EYpe OF Size utmost simplicity of operation. Only one dial is required for
antenna. Highly Folished For- tuning, and a second dial to control the sound volume.
mica fontrol liaane . Gc;ld—plated

tal tri t, in- 3 . q .
cluding dislse PR et Each of these new models is complete and self-contained, with in-

$¥¢£°,§:3s:l‘ffitn‘§gf unles Arme ternal space for all dry batteries. A built-in loud speaker assures
o i e A f ample volume with remarkable clarity and fidelity of reproduction.

See a Kennedy dealer for demonstration or write us direct
for descriptive literature on the new Furniture Model sets.

THE COLIN B. KENNEDY COMPANY

SAINT LOUIS SAN FRANCISCO

Tell them that you saw it in RADIO
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Forecast of Coniributions
for December Issue
&

Brooke Sawyer gives the results of his success-
ful experience in building eight “ham special”
receivers with the Reinartz circuit. Six Zee Jay
describes some adaptations of his tuner as given
in March RADIO. H. T. Gallaher also
describes some improvements that he has made
in this excellent circuit.

w

Jesse Marsten has a complete account of the
theory and operation of various types of battery
chargers. A, Reisner warns against the dangers
of over-insulation. Samuel G. McMeen in
“Certain Inductance Considerations” gives valu-
able tables for ready calculation of inductance
values. This article might well be termed the
arithmetic of tuning.

Those about to erect a transmitting aerial can
gain some good ideas from Charles K. Ful-
ghum’s discussion of power losses.

The subject of crystal detectors will be brought
up to date in articies by Paul Oard and D. B.
McGown.

8

Don Lippincott furnishes the key to an under-
standing of electric current filters, what they do,
how they do it, and how they are made. This
is probably the first time that this subject has
been satisfactorily handled in elementary form.

1
«’

Edward T. Jones gives some simple directions
for increasing the wavelength of your receiver
in order that stations with the high wavelengths
may be heard on sets designed for 360 meter
reception.

o

D. B. McGown will continue his series on
“Home Radio Shop Practice” with an article on
winding various parts. The same general sub-
ject of shop practice will also have a contribution
on the use of taps, drills, and machine screws
in assembling radio , apparatus by H. A.
Highstone.

M

Florian J. Fox, in the course of his three part
serial on the radio transmitter, discusses the
various sources of plate voltage and details the
construction of a transformer and rectifier.

S

Among the shorter articles, Frederick J.
Rumford describes a convenient method for
testing the genuineness of a UV-199 or C-299
vacuum tube, Maurice Buckbinder discusses the
principles of detector tube operation and Chas,
F. Filstead describes a simple battery switch.

&8

M. B. Sleeper tells all about the Grimes
Inverse Duplex Circuit, what it is and how it
can be used.

M

Samuel Jones, the eccentric radio operator
made famous by Volney G. Mathison, once more
appears on the scene in “The Woman-handler.”
This is one of the best stories that Mr. Mathison
has written, and that’s saying a lot.

S

Herman A. Fischer has a unigue design for
short and long wave receiving apparatus, which
was unavoidably left out of the November issue,
but wili be published in the December number.

www.americanradiohistorv.com
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Broadcasting Pays Its Debt
to Amateur Radio

The early experimental work of the
Radio Amateur has made possible the
radioconcerts which thousands now enjoy.

The GREBE “13”

A Real Receiver for Relay Men

Sharper Tuning Greater Range Quieter Operation

This Instrument is a short wave devel-
opment of the GREBE Broadcast Re-
ceiver, especially adapted to meet the re-
quirements of long distance work on 80-
300 metres.

It is significant that A. H. Grebe & Co.,
Inc., so closely linked with amateur radio
since its earliest days, should be the one

“If an artisan wants to do his work
well, he must begin by sharpening

his tools.” company to build such an instrument for
the relay man.

Confucins.

T'o make worth while DX Records o
one musi first acquire a thoroughly
efficient feceiver.

Dt T
)

This Receiver successfully

Licensed under Armstrong

U.S. Pat. No. 1,113,149

combines Regeneration and
Tuned Radio Frequency Ampli-
fication. In the non-oscillating
condition, it builds spark signals
to greater volume—in the oscil-
lating condition all spark sigiule
and practically all “mush” notes
are suppressed.

Special resistance units permit you to use
any of the standard tubes in any desired com-
bination. A tuning dial, graduated in wave
lengths enables you instantly to locate a
desired station.

Ask your dealer or write us for complete
information.

A. H. Grebe & Co., Inc.

79 Van Wyck Boulevard - -

Western Branch: 451 East 3rd Street, Los Angeles, Cal.

Richmond Hill, N. Y.

Tell thewr that you saw it in RADIO
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MAGNAVOX
Products

VERY condition in the

art of radio reproduc-
tion is mostsuccessfully met
by Magnavox apparatus.

Reproducers

R2 with 18 inch horn
$60.00

R3 with 14 inch horn
$35.00

M1 with 14 inch horn; for
dry battery sets . $35.00

Combination Sets

A1-R consists of Magnavox
Reproducer with 14 inch
horn and I-stage Am-
plifier . . . .$59.00

A2-R same with 2-stage
Amplifier. . . $85.00

Power Amplifiers
Al-One-stage . . 27.50
AC-2-C-Two-stage 55.00
AC-3-C-Three-stage 75.00

Radio users will be sent §
new 32-page Magnavox Ra-
dio Catalogue on request.

™MAGNAVOXEr <
R

Yo

e

R T

The new Magnavox Combina-
tion Sets Az2-R {2-stage] and
A1-R [1-stage}insure the utmost
in convenient, perfect home radio
reproduction,

A special device permits instant
control of volume to suit the size
of room, character of program,
etc.

Current Events by Magnavox Radio |

TODAY, as education comes to stand for growth, the schoolroom is no longer
the student’s world, but the world is the student’s schoolroom—and we are

all students.

A Magnavox in the home means a liberal
education and daily entertainment for old and
young.

For the requirements of those who own dry
battery receiving sets, the new Magnavox

Magnavox Products are for sale by Registered Magnavox Dealers Everywhere

THE MAGNAVOX COMPANY, Oakland, Calif.
New York Office, 370 Seventh Avenue

Perkins Electric Co., Ltd., Canadian Distributors

MAGNAVOX PRODUCTS

There is a Magna‘vox for every receiving set

Reproducer M1 (semi-dynamic type) is su-
preme in its class. Where storage battery sets
are used, the new Magnavox Combination
Sets (as illustrated) give the utmost in ap-
pearance, adaptability and efficiency.

Tell them that you saw it in RADIO
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Disconnecting a battery lead is one
way of shutting off a radio set, but
many tubes and batteries have been
ruined by putting it back on the
wrong post. A C-H Radio Switch
costs 60c—if you save only a few
dry cells it quickly earns its cost.

ptes o sty

What do you do when the phone
rings? Just push the C-H Radio
Switch button —answer the phone
—pull the button and the same pro-
gram is back on. No turning back
rheostats or disturbing your delicate
settings when you have C-H conven-
ience.

With the new tubes that operate at
a dull red it is easy to forget toturn
offthe “A”’battery—there is nothing
to indicate whether the setis ON or
OFF. The nickel button of a C-H
Radio Switch sticks right out to say
“I’'m ON—don’t forget me!”’

A Sit;h b;fh

Master

Builder for Your Radio Panel

Beautiful Appearance
Correctly Designed — Easily Installed

In the radio world the name Cutler-Hammer and its
symbol the famous C-H trade-mark have become guide
posts to quality. In only a few months after their introduc-
tion more than a half million radio rheostats with the little
mark of approval of the master builders of all electrical
control apparatus were purchased.

Now these specialists offer another necessity for your panel, the

C-H Radio Switch embodying the same careful design and work-
manship to provide more pleasant, convenient receptionand protect
your expensive equipment at a negligible cost. Its sturdy knife
blade mechanism that snaps—not merely slides —is capable of
carrying 3 amperes at 110 volts, yet is built with a precision that
enables you to use it in your most delicate circuits without any
microphonic noises.

It will control your“A” battery to positively indicate whether
the tubes are o7 or gff — your “B’’ batteries— parts of circuits
condensers—battery charger— practically any demand you may
have for current control. It is fully adjustable for panel thickness
and can be installed in any set in a few minutes —only a single 7"
hole is required. Carried by dealers everywhere—if yours has not
yet been stocked, send 60c plus 10c carrying charges and you will
be supplied direct.

THE CUTLER-HAMMER MEFG. CO.

Member Radio Seétion, Associated Manufallurers of Eleétrical Supplies
MILWAUKEE - WISCONSIN

Tell them that you saw it in RADIO
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Ask any radio expert

HE first duty of a radio panel is to Select from the following standard
A give satisfactory insulation, as any  sizes the panel that suits your needs:
radio expert will tell you. The wise fan I—6x 7x% 5— 7x18x 316

selects his panel with special care and e 1

insists on having one that supplies the %_; i lg ); Q g: ;i%i ); g ig

proper insulation resistance. 4 7x14x3/16 8—12x 18 x 3/16
Celoron Radio Panels provide satis- '

factory insulation under all conditions, If your dealer cannot supply you, ask

They have high dielectric strength and ~ him to order, or write direct to us.

great surface and volume resistivity, and Indicate by number the size you need.
do not warp or crack when exposed to We also furnmish Celoron in full-sized

MOLSEUTE. sheets and 1n tubes, and can cut panels

. . in special sizes 1f desired.
y  Cutin standard sizes

For your convenience, Celoron Radio This booklet free

Panels come ready cut in eight standard ~ Write for a copy of our booklet, “ Tuning
sizes. Your dealer will hand you the size in on a New World,” which contains a
vou want, and you can begin to build  list of the leading broadcasting stations
your set at once. in the United States and Canada, an
~ Celoron panels are easy to saw, mill,  explanation of symbols used in radio
and tap, and will engrave evenly without diagrams, and several efhcient radio

feathering. Each panel 1s wrapped sepa-  hook-ups. It will be sent to you free
rately in glassine paper. on request. :

To radio dealers: Send for special dealer price list showing standard assortments

Diamond State Fibre Company

BRIDGEPORT (near Philadelphia) PENNSYLVANIA
BRANCH FACTORIES AND WAREHOUSES
BOSTON CHICAGO SAN FRANCISCO

Offices in Principal Cities
It Canada; Diamond State Fibre Company of Canada, Limited, 245 Carlaw Ave., Toronto

CELORON

STANDARD RADIO PANEL

Tell them that you saw it in RADIO
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Contains
Description and

Radio Parts

Send For

Hllustrations of all

i

)
“
B
i

This “Pocket Size Edition Gives:

Variable Condenser Capacities —Variometer

_construction—I1lustrations and description of

radio symbols. G Why rheostats should have
greater contact surface. O Advantages of light
weight receivers. Gl Why Bakelite is the best
insulation for radio. O] New and ingenious in-

‘ductance switch and knob—Defines radio

terms—Explains importance of good aerial and
ground. Q But—most of all—It shows the be-
ginner, why the highest class apparatus is the
most economical and satisfactory—54 pages of
interesting information and illustrations.

=g m.", Oni R E, ;'g"}h,
THIS BOOK IS FREE T

Write for it today. AddressRadioDept. B.

KELLOGG SWITCHBOARD & SUPPLY COMPANY

1066 W. Adams St. « Chicago, Illinois

Columbus, Ohio: Kansas City, Mo. Portland, Ore. San Francisco, Cal.

R Functioning of the
S Apparatus in the
" | Different Circuits

Explains

=

g

Tell them that you saw it in RADIO
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An Oscillation Transformer
for tube or spark transmitting sets

This neat and compact unit, sturdily built, was developed primarily
for use with Radiotrons, but may be used successfully in either a
tube or spark set to conductively couple the closed and open oscil-
lating circuits. Two of these transformers may be utilized to
inductively couple the closed oscillatory and the antenna circuit.
This unit has a very low resistance and 1s designed to withstand the
potentials developed In circuits utilizing Radiotron power tubes.

The transformer consists of 25 turns connections. o three of these are

of .06"x34"” copper strip, nickel- secured flexible conductors, each
plated, with edges rounded, mounted equipped with a convenient clip for p
on a polished black wooden base, selecting tap points on the copper

and four binding posts for making strip.

@ Dimensions overall: 774”x61/4"”x934" @

This symbol of $ 1 1 000 This symbol of

quality is your quality is your
protection protection

RADIO CORPORATION OF AMERICA

Sales Offices—Department 2069
233 Broadway, New York 10 South LaSalle Street, Chicago, Ill.
433 California Street, San Francisco, Cal.

'Tell them that you saw it in RADIO
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Radiotorial Comment

novice, the amateur and the commercial. These are
known respectively as the “B.C.L.” or broadcast
listener, the “ham” or amateur, and the “op” or commercial
operator. There are higher degrees, such as that of radio
engineer, which might be conferred by a university but are
too often unjustifiably assumed
Initiation into the mysteries of radio is given to all who
seek it. But where millions have qualified to the degree of
“B.C.L.”, the “hams” can be numbered in the thousands.
The amateur gets more pleasure and benefit from radio than
it is possible for the mere “B.C.L.” to ever secure. He plays
the game for the pure love of it, the name itself being derived
from the Latin amare, to love.
RADIO is primarily the amateur’s magazine. It contains
information whereby any “B.C.L.” can so perfect himself as
to be advanced to the “ham” degree.

THE radio fraternity has three primary degrees: the

The great mass of “B.C.L.s” are unorganized, whereas
most amateurs belong to a radio club. The “B.C.L.”
should do likewise. He will learn much by association with
the amateurs and they will welcome him into their ranks.
1f there is a radio club in your neighborhood, join it by all
means. 1f not, why help to start one.

For the young men, also, there are many benefits to be
derived from experience as a commercial operator. There is
no better nor more economical means for secing the world
and gaining the knowledge of world affairs that is essential to
success in life. Wohile it is not to be recommended as a
life career for all, yet there are many good men who find it
congenial and profitable.

All these three degrees are good preparation for the degree
of radio engineer, for whom there is a great future. Radio
is destined to become more and more important in doing the
world’s work, and those men who take it up as a profession
can be assured of a brilliant future. Radio is emphatically
here to stay and is certainly worth while.

MAGAZINE, like a man, makes no progress without

a purpose. FEach must gain the vision of a purpose

toward which all efforts must be directed and fully

dedicated in order that closed doors be opened and the
seemingly impossible become fully attainable.

The purpose of RADIO is to teach. Its mission is to

make clear the theory and practice of radio so that it can

be understood and applied by anyone having a high school
education or its equivalent. To do this in simple form 13
sometimes difficult because much of the existing information
about the subject is locked up behind the doors of technical
terms that can be understood only by technical men.

Twenty years ago the same situation existed as regards
the gas engine. But the popularization of the automobile
has made the man on the street familiar with the theory
and practice of the internal combustion engine. It is not
necessary for him to take a course in thermodynamics in
order to know the how and why of the gas engine, nor
should it be necessary for the layman to take a course in
calculus and advanced electrical theory in order to know the
how and why of a radio set.

Of course there are many people who operate an auto-
mobile without knowledge other than that certain results
follow certain operations, that pressing the self-starter button
starts the motor and that pressing the accelerator feeds more
gas, just as many people who operate a radio set only know
that lighting the filaments and setting the dials at pre-
determined points bring in the music. But certainly these
kind of people do not get the satisfaction that they would if
they knew why and how these things happen.

And so RADIO is the key that unlocks the door to this
knowledge.

Of course it must be realized that what is gained in sim-
plicity is lost in exactness of statement. The results are
frequently qualitative rather than quantitative. But they
suffice for the great majority and those who have the qualita-
tive knowledge are then ready to get the quantitative.

Occasionally an article is published with algebraic, geo-
metric or trigonometric equations. Although these can be
skipped without loss of the meaning expressed by the text,
we earnestly advise all serious readers to brush up on their
elementary mathematics so as to have a foundation for their
study of radio. With this end in view, it is planned to
publish simplified explanations of essential operations so that
those who have not enjoyed the benefit of a mathematical
education may be able to know at least what is meant by the
symbols employed. -

Mathematics is a language in itself. Its symbols stand for
physical ideas. It is a condensed form of short-hand writing,
one short equation expressing what would require pages to
explain in “plain United States.” It usually can be trans-
lated into English, especially if supplemented by drawings,
but in the translation much of the original thought and its
power as a tool in attacking problems are lost.

WwWWwWWw.americanradiohistorv.com
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How Radio May Repay Its Debt to Science

By Jo‘hn Stone Stone

These prophetic remarks were part of the address by the author on the occasion of the
presentation of the 1923 Medal of the Institute of Radio Engineers to him at San

Francisco by Colonel J. F. Dillon.

future applications of the vacuum tube.

OOKING back over the history of
radio communication, as I remem-
ber it, from the early experiments of
Hertz to the latest developments of the
art today, there is one feature of its
evolution that impresses me more than
any other. I find that the art of radio
communication differs from other elec-
trical arts in that the early growth of
these latter has depended almost
wholly on empirical developments,
while the advances in the art of radio
communication, even from its earliest
days, have been almost exclusively
through the astute application of the
principles of the pure sciences. It 1s
this fact that accounts, I believe, for
the rapidity with which the art of radio
communication reached its advanced
achievéments.

For this reason radio communication
is under a greater debt to the sciences
than is anv other of the electrical arts.
In looking forward I am not therefore
so much concerned to see startling ad-
vances in the art or profound modifica-
tions of its processes as I am to see 1t
repay its debt to science. That this 1s
imminent we may feel reasonably sure,
and though I have not the hardihood
to attempt to predict the exact nature
of its contribution to science, I may
nevertheless venture to point out that
the audion, or three electrode vacuum
tube amplifier, is a veritable electrical
microscope whose power to magnify
electrical effects 1s enormously greater
than the visual magnifying power of
the corresponding optical instrument.
The microscope has made possible
bacteriology, with its inestimably 1m-
portant applications to pathology and
therapeutics. May we not reasonably
expect therefore that in the near future,
this prodigious magnifying power of
our electrical microscope will be used
to detect and measure the minute elec-
trical impulses upon which all our
physiological functions are predicated?

The pathologist may then learn not
only that a certain function has failed,
but also determine whether the electro-
motive impulse required to initiate
that function was transmitted from the
brain. Indeed, may we not look even
further forward with the hope that by
means of this electrical microscope of
almost limitless magnifying and resolv-
ing power we may be able to detect and
study the brain currents which accom-
pany thought — the brain currents
which may indeed be the stuff of which
bur thoughts are made.

Joun Stone STONE
Pioneer in Radio and Recipient of
1923 Medal of 1. R. E.

But aside from the audion amplifier
and its possibilities in the field of
science, there is the selectivity of our
radio receivers which makes of them
veritable long-wave spectroscopes. We
all know that just as the microscope
made bacteriology and its application
to pathology and therapeutics possible,
so the spectroscope made astro physics
an exact science, and enabled us to de-
termine the substances constituting the
self-luminous heavenly bodies and to
detect some of their hidden motions.
But we also know that the heavens are
pouring down on us all manner of
electro-magnetic waves, and I should
be much surprised if they did not bear
a message as significant as that brought
to us by the light waves from the same
source.

There is nothing very difficult about
designing a directive receiver which
shall receive electric waves from any
particular part of the sky to the ex-
clusion of that from the rest of the
vault. And as such a receiver is, by
virtue of its selectivity, essentially of
the character of a spectroscope, we
have within easy reach, a means of
hearing and understanding whatever of
Nature’s messages are being rained
upon us from the sky. If such a di-
rective receiver as that which I have
indicated were pointed at the sun dur-
ing a total eclipse it could scarcely fail
to give interesting results.

HE Institute of Radio Engineers
was organized in New York City
in 1912, but most of you probably know
little of the two organizations, the So-

www.americanradiohistorv.com

They are meost inspiring in their suggestions of

ciety of Wireless Telegraph Engineers
and the Wireless Institute which
coalesced to form the Institute of Radio
Engineers.

~ The Wireless Institute was organized
in New York City in 1gog. Its moving
spirit and president from the date of its
organization until it merged with the
Society of Wireless Telegraph Engi-
neers to form the Institute of Radio
Engineers was Robert H. Marriott,
who became the first president of the
Institute of Radio Engineers.

The Society of Wireless Telegraph
Engineers had its origin in Boston and
Cambridge, Massachusetts among a
small group of men who constituted
the technical staft of the Stone Tele-
graph and Telephone Company.

In 1907 it occurred to me that it
would be a distinct advantage to each
of us if we crystallized our 1deas about
our work Into scientific papers, and
that it would be of great value to all of
us to hear and discuss such papers. [
therefore organized a society of wire-
less telegraph engineers within the
staff of the Stone Telegraph and Tele-
phone Company. We held regular
meetings, usually at my house on Bay
State Road, Boston. Many excellent
papers were read and discussed, and
after the adjournment of the formal
meetings we had a light supper.

The value of this society to its mem-
bers became so apparent that in 1908
it was decided to incorporate the so-
ciety and to extend the privilege of
membership to radio engineers gener-
ally.

A few weeks ago, while looking
through my files for the year 19o8, 1
found the certificate of incorporation
of the Society of Wireless Telegraph
Engineers, granted by the Common-
wealth of Massachusetts, the petition
for incorporation, the record of the
first meeting after incorporation, and
the by-laws of the society.

I have caused the first two docu-
ments to be framed and before closing
these remarks, I am going to ask your
chairman, Col. J. F. Dillon, to be so
good as to accept these old records on
behalf of the Institute of Radio Engi-
neers.

You will recognize some of the names
on these documents. They are: John
Stone Stone, Roy T. Wells, Chas. E.
Russell, Alex. P. Browne, Ernest R.
Cram, Chas. C. Kolster, Geo. K. Wood-
worth, Ernest C. Robes, Oscar C. Roos,
Frederick A. Kolster.
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The Abele Receptor: A French Recerver

By Lloyd Jacquet. 207

Just as American amateurs swear by their Reinartz tuners, the French place their
confidence in the Recepteur Abelé. As it employs several interesting features which
make it well adapted to short wave reception, it is certainly worth trying out.

VERY radio amateur worthy of the

name is acquainted with the Rein-
artz tuner. It is a standby in many
American stations. Few of us, however,
know about the “Abelé Receptor,”
which is to the French amateur what
the Reinartz is to the American.

The Abelé receptor was conceived by
a French signal corps officer, M. J.
Abelé, just before the war ended. Hence,
it is older than the Reinartz circuit. It
received its first trial in the trenches,
has since then spread throughout France
and Belgium, and has been adopted as
“the” receiver by those amateurs.

It should first be mentioned that the
Reinartz and Abelé receivers are not
exactly similar. While the Reinartz
was essentially designed for short wave
reception, the Abelé receptor was stud-
ied for a wavelength range of 1500 to
25,000 meters. Until a short time ago
the European amateur was restricted to
receiving only. Most of the amateur
apparatus was designed for receiving
the trans-Atlantic power stations, and
this is the reason for the excessive wave-
length range. We must acknowledge,
however, that the European ‘“ham” is
a past master at the receiving game.
That’s all he’s been able to do for the
last twenty years!

The Abelé receptor employs, as does
the Reinartz, ideas which are well
known, and which have been patented
a long time ago; capacitative coupling,
tuned impedance coupling, shunt con-
denser, etc., but the Abelé combines
these principles in an unusual and inter-
esting way.

Essentially, the receiver makes use of
capacitative coupling through a tube, as
well as electromagnetic and electrostatic
feed-back. It has some distinct advan-
tages not possessed by any other type of
receiver with which we are acquainted.

In the first place, a vacuum tube is
placed between the primary and second-
ary coils, L, and L, respectively. This
has the advantage of introducing a one-
stage radio-frequency amplifier in this
part of the circuit. The amplification
thus obtained will be greater if the dis-
tributed capacity of the coil L, is small,
and if the ratio between its inductance
value and the capacity of the circuit is
high.

The introduction of this stage of
radio-frequency amplification does away
with all re-radiation into the antenna.
The radiating into space of a continu-
ous wave by an oscillating receiver is
a nuisance which interferes considerably
with receiving. In England, single-

circuit tickler feed-back receivers are
prohibited for this very reason.

Another advantage of this first tube
is the limitation of feed-back effects be-
tween the primary and secondary cir-
cuits. Because of the valve action of
the vacuum tube, no reaction of the
secondary circuit will be transmitted to
the primary. This allows tuning of the
secondary circuit without affecting the
primary, and vice versa. Its greatest

18T STAGE R.F

coupling, with the use of variable con-
denser C,. Thus, coupling and regen-
eration are secured through the use of
but one winding. Current flows first
through portions b-c of the coil, from
the plate circuit of the first tube, and
through portions ¢-d of the plate current
of the second or detector tube. The first
transformation:;‘: has a ratio of about

2 or 3, and need not be regulated with

DETECTOR

P
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Fig. 1.

advantage lies in the fact that the coil
L, and variable condenser C,, forming
part of an oscillating circuit, may be
directly calibrated in meters. This is a
very desirable feature, which the oper-
ating amateur will be quick to appreci-
ate. The primary may be made aperi-
odic, as in the Reinartz tuner, while the
secondary remains tuned. This is in-
valuable as a pick-up circuit.

The secondary coil L, is used as a
means of providing regeneration, and to
secure a step of tuned radio-frequency

\4

e L1111t U e

Circuit of the Abelé Receptar

a great deal of care. The second ratio

of transformation: is made much

ad
cd
higher, somewhere around 10, and the
adjustment must be made with a certain
degree of accuracy so as to secure maxi-
mum amplification.

Few data are available for the con-
struction of an Abelé receptor for short
wave work. However, it is thought that
by following the suggestions given below
some interesting results might be secured
by the amateur who likes to experiment.

Referring to Fig. 1, L, is the primary

winding. It is similar in construction
to the Reinartz antenna coil. It may
Ce
|
LA
+

0
n
guaul
|

Fig. 2. How the Abelé Was Dertved

(The capacity Ce in a c_apacitaiifve-coupled tuner with primary Ly and secondary L. is
replaced by the capacity between elements of a vacuum tube awith attendant advay-
tages explained in text.)
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consist of from 60 to 70 turns of No.
18 to 22 s.c.c. wire on a tube 3% to 4
in. in diameter. The variable condenser
C, is the usual antenna tuning conden-
ser, and may be of .001 mfd. in capacity.
This primary coil is placed at least 3
ft. away from coil L,, and preferably at
right angles to it. They may be placed
in separate cabinets, and with their con-
trols both within reach of the operator.
The coil L,, which serves several pur-
poses, consists of 40 turns of No. 22 s.c.c.
wire wound in a single layer of a tube
31 to 4 in. in diameter. The winding
is tapped every two turns. It is shunted
with a variable condenser C, of approxi-
mately .001 mfd. capacity. This vari-
able condenser must be of good make,
and with minimum leakage. C, and C,
are grid and phone condensers respec-
tively, and are of the usual size.

Any type. of vacuum tube may be
used with the Abelé circuit. It makes
use of the parallel B battery source of
supply, and between 45 and 60 volts
should be used here. The A battery
will of course depend upon the tube.

The operation of the receiver is com-
paratnvely simple, and can be mastered
in a few moments. First of all, the
primary circuit is roughly tuned to the
wavelength desired, by means of the
variable condenser C, and the tapped
inductance L,. Taps b and ¢ are located
about in the middle portion of the coil,
and a toward the beginning. Condenser
C, is then adjusted until the secondary
circuit is in resonance with the primary.
This process will at the same time tune
the plate of the amplifier tube, and it
may be necessary to slightly detune it,
or reduce the filament rheostat in order
to stop the circuit from oscillating vio-
lently. Once signals have been tuned
in, taps & and ¢ should be properly lo-
cated by experiment. It is also impor-
tant that tap « should be in the proper
place. Once these taps are adjusted,
they need never be altered again, unless
a new vacuum tube with different char-
acteristics is placed in the amplifier
socket.

In practice, the operation of the Abelé
receptor reduces down to the tuning of
the circuit L, C,. Thus it is truly a
uni-control receiver. By causing the
detector to oscillate, it is possible to re-
ceive C. W. signals, without for that
reason re-radiating through autodyne
reception. Feed-back in all cases can be
controlled by adjustment of variable
condenser C,.

As a universal receiver, for use of long
waves, broadcast and amateur reception,
the Abelé receptor is without a doubt a
most interesting innovation. It com-
bines all of the desirable features of
sharpness of tuning, amplification
through regeneration, no re-radiation,
and efficiency on all waves. WIill the
American amateur place it next to his
favorite receiver, and give it a fair
try-out ?
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Bozo Learns About Women—and Batteries
(A “Sparks McAllister” Story)
By SEwELL PEASLEE WRIGHT

BATTERY will sweat!” declared
Bozo, didactically. He tossed
back the terrific mane of black hair that
persisted in fallmg down over his fore-
head. ‘““That is, any old battery will
sweat, and that means that battery acid
runs down along the sides and messes up
whatever the battery is on.”” He paused
and looked dejectedly around.

“Sounds reasonable,”” commented
Wildcat, calmly. ‘‘As a matter of fact,
something of the SOrt has happened to
me, several times.’

“Yeah!” grunted Bozo. “Me too.
Once too often!” The look of dejection
grew on his face.

“What’s a matter?”’ inquired Wild-
cat, thumbing through the latest radio
catalog, which he had picked up from
Sparks’ operating table. “Get in wrong
with the powers that be?”’

Bozo sighed, and nodded his head
sadly.

“You know I had my set in my bed

room—— .
“‘Had? ” interrupted Wildcat.

“Yeah, ‘Had,’” Bozo assured him.
“‘Had’ is right! But lemme tell you
about it.”

“My dog-gone battery isn’t very new,
although the plates are in pretty good
shape, and it —— well, like I said, a
battery will sweat. There’s no getting
away from that; and it isn’t my fault, is
it, if a battery does what it’s supposed
to do?”’ He looked around argumenta-
tively, but Wildcat only grinned, and
Sparks just nodded and sent a cloud of
rank blue tobacco smoke rolling ceiling-
ward.

“Well, my battery sweat a little, and
somehow it kinda leaked down through
all the papers I had under it, and got
onto the rug »?

“And now the rug’s got pretty red
spots all over it, eh?” chuckled Sparks.

Bozo snorted indignantly.

“Red spots, nothmg"’ he exclaimed.
“Holes that’s what it’s got!”’

Wildcat and Sparks let go together;
Bozo was so blamed serious about it!
When the laughter subsided somewhat,
Bozo managed to make himself heard.

“You guys may think it’s a joke, but
I don’t! They made me take my set
up in the attic, and that’s raised the
dickens with my ground lead and my
wavelength, and when it gets cold I
don’t know what I will do! And all
because that confounded battery had to
go and sweat and ruin the rug. No
sense in havmg a rug in a radio room,
anyway.’

“Bozo, my lad,”” said Sparks Mec-
Allister, gazing reﬂectlvely out of the
wmdow “the value of all the carpets
ruined by A Dbatteries in the last three
years would pay a year’s interest on the
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money that Europe owes our Uncle
Sam.”

“We fought the war for a principle,
and now it’s the interest that’s bothering
us!” put in Wildcat, winking at Bozo.
“Out!” declared Sparks. “Don’t inter-
rupt with those pre-C. W. jokes. Come
down to date or keep quiet—preferably
the latter!

“But, as I was saying, radio in general
has been given considerable of a black
eye by batteries that have made nice red
spots on carpets——"’

“Or burned neat round holes in ’em!”
interjected Bozo, dolefully. “It’s holes
they make, I'm telling you; nice big
round holes, so that the floor shows
through J

“I'll show you through the door, if
you don’t keep quiet when your elders

are talking!” warned Sparks. “Now,
as I was saying——"
“What I want to know,” said Bozo,

interrupting once more, ‘‘is whether you
know anything about keeping batteries
from sweating sweating and making
nice round holes in the carpets.”

“I don’t know anything that will
prevent an old battery from sweating,
I’'ll admit,” said Sparks, “but——"

“Naw! It doesn’t worry you! You’re
married, and boss of your own house, and
if your battery wants to sweat, why let
her sweat! What do you care? It’s
different though with a fellow who
lives with his folks, let me tell you!
Ain’t that right, Wildcat ?”

Wildcat nodded sympathetic assent.
His folks had just made a new rule to
the effect that his spark must be
quenched at twelve o’clock not
quenched as you and 1 understand
quenching a spark, but more along the
Woebsterian definition and that put
him in entire accord with Bozo’s
sentiments.

“I'll say there’s a difference!” he
agreed.

“A precious lot you know about it!”
retorted Sparks. ‘“You’d be surprised to
see how a married man has to step
around when the Missus speaks, but

there! You'll learn some day!”
Wildcat and Bozo smiled unbe-
lievingly.

“Catch me being bossed by a woman!”’
boasted Bozo.

“Let’s not argue it!” suggested
Sparks. “Better men than you two
have met their Waterloo the day they
said ‘I do?, so you’d better pipe down.

“And listen, if you're really interested
in knowing how to solve the sweating
battery problem, I'll tell you about it.
The whole secret is to let the battery
sweat, but to put something under her!”

Continued on page 61
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Reﬂexing One Dry Battery Tube

By E. Jay Quinby

Directions are here given for constructing a complete portable receiver with either a
crystal or tube detector and one stage of both radio and audio-frequency amplification
with a single tube. It will operate a loud speaker for local stations and bring in long
distance on the head-phones.

ONSIDERABLE time has been

spent in the author’s laboratory de-
veloping a small portable set which will
“get the most out of the least,” and
every effort has been made to eliminate
all superfluous expense and trouble.
The result is the set herein described,
and anyone taking the brief time re-
quired to build it will be more than
repaid, not only in the satisfaction result-
ing from its operation, but in the in-
evitable amazement at discovering that
so much can be derived from so little.
The set will actuate a loud-speaker on
local stations, and will bring in distance
clearly and strongly on the headphones.
Local stations, when being received at
maximum volume, will be found un-
comfortably loud if the headphones are
used, and it will be necessary to either
switch over onto the loud-speaker or to
cut down on the volume considerably.
All batteries are contained in the cabinet,
which is very shallow, and is provided
with a carrying handle. Expense of
operation has been reduced to a mini-
mum, as the tube requires only .06
ampere on the filament, which is heated
by a small battery that will operate for
a month or two in ordinary service with-
out replacement. A loop antenna may
be used for local reception, or merely a
piece of flexible lamp cord stretched on
the floor, along the ground, or tossed up
into the branches of a tree. It is not
essential to use an actual ground con-

.
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Fig. 1. Front View of Portable
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nection—a counterpajise similar to the
antenna wire may be used, stretched
along the ground. However, a real
antenna and ground produces much
better results, and should be used
wherever convenient.

The circuit is shown in Fig. 3, from

which it will be seen that the single
vacuum tube employed is used for
double duty, amplifying the received im-
pulses first at radio-frequency, and after
these impulses have been rectified at the
crystal detector, this same tube again
amplifies them at audio-frequency, thus
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3/16-in. Bakelite. No.
Qua.nt.‘ UNIT
1 | Panel
|Ca.bmet g g

l | Variable Condenser

, Vario-Coupler

i
I -
1 | Rheostat

1 Socket . . .

20 drill for

|
1

Fig. 4. Panel Layout

all holes unless otherwise specified.

Double circles indicate

holes countersunk for flat or oval-head screws.

PARTS—REQUISI TION

[ REQUIREMENTS
| 17 x 117 x3-16”" . ... ...
|ll”x11” 49/// 347 .. ...,

| 100085 mfd. Vernier...........

Pu 50 T. No 24D S orD C
with 7 equal taps.—Sec:50 T.
No.24 D.S. or D. C TvsoLay-
er Bank

[ 30 ohms

1 Inductance Sw.

8 Switch Points. . ... ..

1 Fixed Condenser.

1 Fixed Condenser. -
1 Fixed Condenser. . ..

. Naald R.C. A Marco

— o —— =

TRADE NAMES

Bakelite, Fornuca Radlon

Mahogany, Oa.k Walnut

Amsco, U S. Tool, Pacent

Shamrock, Queens (either rewound) no shellac

Amsco, Reco.

Amsco. Hayden- Fenton Etc

Advance, Ete.

Dubnher-Micadon. I‘reshman

.0005 Mid. . ..

1 Jack. .

Single Circuit. ... .......

. Dubilier—Micadon, Freshman

Dubilier-Micadon, Freshman

v Pacent Chelton Fedeml

4 Binding Posts.

6-32 Thread, Nuts, Non-Losable

Fada, Ete.

W

Knobs-Dials. ... ...
“A' Battery..... ...

-

‘‘B'" Batteries. ... ...

N

1 Detector Stand e

' Tait, Pathé, Ete.

4/ V..
22/ V. Fach .........

i Good AdJust,ment

Eveready No. 771
Eveready No. 763, Cyclone, Etc. (smallest size)

Advance, Ete.

1 Detector Crystal .

..| Sensitive All Over, Mounted . . .

Foote Pyrite

12’ | Ins. Tubing... Varnished-Cambric (not gelatine) M)gt:J:;eé -Rand, Mica-Insulator, use only best
15’ | Connecting Wire. . l No. 18 S&Bﬁwu Copper...... Amer. Steel & Wire, Etc.r—____ 3
1 Audio F. Transfgrimer| Ratio .E';—l o L s e e Jefferson No. 45, Cardwell, Amertran, Etec.

1 .| Radio F. Transformer| Refléx Type, . ............... Erla, Cardwell o
§ | N.P.Mach Sorews .| Flat-head, 632 3" . ... .. 3 - .
6 I-Héx. Nuts,_Bra.ss. f —;):IEZi Ceeeieeiiien, SRETE] B T_j-_ ____ RS

8 Brass Wood Screws. . /" No. 6, Oval head, N P,

-

N. P. Bezel. ..

l”D.

.......................

T i’aouum Tube.......

R.C.A."U. V 199,” Cunningham “C. 299"

Note:—Where ‘‘Ete.” follows item, particular make 13 unimportant.
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obtaining very high operating efficiency.
Unusually clear reception is thus ob-
tained, free from howls and squeals
present in many regenerative circuits,
and the distance-getting advantages of
radio-frequency amplification, the clear
detection of a crystal undistorted by
regeneration, and the required volume of
one stage of efficient audio-frequency
amplification are all combined in this
little single-tube receiver.

The parts required are listed herewith,
and it will be noticed that more than one
make of part is mentioned for each item
in an effort to avoid partiality to the
manufacturers and to make it easier for
the radio enthusiast to get his bill of
materials together out of local stock
and thus save valuable time. The parts
mentjoned have been tried and proven
for this circuit.

First, the panel should be punch-
marked through a template, which can
be made of ordinary heavy brown paper,
laid out in pencil showing the centers of
all holes required, and the size drill for
each hole. This template is made by
resting upon its surface the various units
in exactly the position they are to occupy
in the finished set, and sketching the
location of the mounting holes in with
pencil.

The relative location of the various
parts should be as shown in Fig. 4, bear-
ing in mind that this lay-out was made
for the parts specified on this drawing,
and that, if any of the substitutes listed
are used, the location of the mounting
holes will be changed. However, the
centers of location for the various parts
should be followed out as nearly as
possible.

After all holes have been center-
punched through the paper template, the
next step will be drilling the panel,
making sure to use the right size drills
for each hole, and to carefully counter-
sink the holes to proper depth where
flat-head or oval-head screws are to be
used. Next mount all the units behind
the panel, fasten the shelf and partition
to the panel, and the tube socket to the
shelf, as shown in Fig. 2, and the set is
ready to be wired.

The wiring diagram, Fig. 3, shows
not only the connections to be made,
but also the exact route to be taken by
each connection, and, if carefully fol-
lowed, will do much toward making the
set as successful as the original models.
Be sure to solder all connections well
with a good hot soldering copper, using
barely enough soldering flux to make a
good smooth union, and be sure to wipe
off all excess flux left on any parts or on
the panel after the joints are finished.
This can be effectively accomplished
with a small camel’s hair paint brush
and a little denatured alcohol, and a
dry cloth of fine flexible texture. Do
not overlook the space between switch
points on back of panel, where the acid

Continued on page 88
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The Problem of the Radio Relay

By Raymond Francis Yates. I. R. E.

Here is presented a brief summary of what has been accomplished and suggested in the
development of a mechanical relay for radio control of the movements of distant

mechanisms.

vacuum tube itself might well be adapted to function as a relay.

HE time is approaching when

broadcasting must bow to radio-
dynamics and be satisfied with a less
conspicuous seat on the stage where the
great drama of radio is being enacted.
Broadcasting is an important thing to
be sure; it always will be important, and
as time goes on its usefulness will in-
crease. But some day radiodynamics
will rob it of a great deal of its present
glory, for it is evident that we are reach-
ing a point where the radio control of
distant mechanisms will find intensive
application. The long arm of radio will
reach out to the ships at sea, to the
aerial argosies that will darken future
skies, and to the express trains that speed
over glistening rails. Tesla once said
that we will soon be sending crewless
ships across the Atlantic and he cannot
be accused of being a wild dreamer.

In the development of any new art
there is usually one outstanding problem
that obstructs the wheels of progress.
In the case of radiodynamics this prob-
lem is the radio relay. A relay reduced
to its simplest form is nothing more or
less than a current-controlled switch
which will allow an extremely weak
current to control a heavier one. From
this it would seem that the development
of a sensitive relay for radio purposes
would be a comparatively sunple prob-
lem, but it is not. In fact, it has been
such a stubborn problem that it has en-
gaged the attention of many of our best
radio minds and some netable work has
been done. But there is still a berth
waiting for the perfect relay which will
be extremely sensitive in responding to
a few microamperes, and which will
be rugged enough to meet the strain that
will be imposed upon it by commercial
application. Here is a problem on which
the serious radio amateur might well
spend some time. Success would bring
to him a comfortable fortune providing
he knew how to protect his rights and
exploit his findings.

To permit the reader to become more
conversant with the problem, the writer
will briefly outline some of the more
important work that has been done. In
Fig. 1 we see a non-magnetic form of
relay which operates on the capillary
principle and hence is called a capillary
relay. In a small bottle or other type of
glass container there is placed a small
amount of dilute sulphuric acid. Dip-
ping into this solution is a capillary tube
with a bore of about I5 millimeter.
Mercury is forced down into this tube
to within a short distance -of its lower

end. The remaining length of the tube
becomes filled with sulphuric acid solu-
tion, forming a mercury acid solution
junction. Connection is made to the
mercury and the solution by means of
small platinum wires. When a very
small current is passed through the de-
vice polarization takes place at the
junction and this causes a change in the
surface tension of the mercury. This
change makes the mercury rise and fall
in the capillary tube. So sensitive is the
mercury column to this influence that
one ten-thousandth of a volt is sufhcient
to move the mercury column.
TO OUTPUT
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Fig. 1. Capillary Relay

As yet, means have not been found to
apply the capillary relay in practice,
owing to the difficulty of magnifying the
motion of the mercury column. Meiss-
ner, in his book, ‘“Radiodynamics”’ (Van
Nostrand, 1916), claims that a motion
of one-sixteenth of an inch would be
necessary to establish the capillary relay
as a workable and practical device.

Inertia is the Dr. Jekyll and Mr. Hyde
of the science. Sometimes it is a bene-
factor and other times it is a nuisance.
In the relay it is a nuisance; it is like an
impudent jack-in-the-box, always poking
its head up and jeering in the face of the
would-be inventor. The little relay just
described presents itself as an alluring
possibility because of a small degree of
inertia.

Some time ago the writer made some
experiments on a new form of capillary
relay which he believes holds out some
promise. It is pictured in Figs. 2 and 3.
A is a heavy brass casting threaded to
take a telephone receiver. The receiver
is put in place with its diaphragm, and

F’\.Aj!gur’\ SECOND RELAY
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Fig. 3. Yates Relay
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W hile not mentioned in the article, it brings to mind the fact that the

between the diaphragm and the casting
is placed a mica washer about one one-
thousandth of an inch thick. This forms
a chamber between the diaphragm and
the brass casting about two inches in
diameter and one one-thousandth of an
inch deep. The brass casting is held in
a hard rubber piece’ B which is provided
with levelling screws. Connecting with
the chamber there is a capillary tube E.
The chamber is filled with mercury

Fig. 2. Yates Capillary Relay

through the filling plug C, which is
screwed down until the pressure on the
mercury in the chamber is sufficient to
force it a short distance up into the capil-
lary tube, where it meets a platinum
wire that is attached to the micrometer
adjusting screw D. The latter member
is graduated so that each mark represents
a movement of the platinum of one one-
thousandth of an inch.

It is evident that the ratio of the sur-
face of the mercury chamber to the
surface of the mercury in the capillary
tube is enormous and consequently the
slightest change in the pressure caused
by an electrical impulse passing through
the receiver windings and acting mag-
netically upon the diaphragm will cause
the mercury in the capillary tube to
move an appreciable extent. In fact,
this is simply a way of magnifying the
motion of the diaphragm. It will also
be understood that an impulse causes the
diaphragm to be pulled toward the pole
faces and the pressure in the chamber
drops, causing the mercury which 1s
normally in contact with the platinum
wire to drop and open the circuit. This
causes a second relay, operating on a
reverse principle, to close fthe heavy
current circuit. ‘The second relay, of
course, can be a very heavy instrument,
since the capillary relay will pass appre-
ciable quantities of current without
causing the mercury to be heated to any
great extent. Although this relay has


www.americanradiohistory.com

16

been found to be fairly sensitive, it is
somewhat sluggish in its action, due to
capillary attraction, and the writer is
now at work trying to find a capillary
tube of just the proper bore to reduce
its attraction to a minimum. At least
the device is highly interesting.

The Finch relay, invented and de-
veloped by William G. H. Finch,
LR.E, is shown in Fig. 4, and it is

cf;*’aam . e BT
Fig. 4. Finch Relay

probably the most ingenious device of
its kind in the world today. It is of
the polarized type and designed to oper-
ate in connection with radio-controlled
typewriters, where it is called upon to
write as many as one hundred words a
minute, a demand that makes it neces-
sary for its armature to move with great
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Fig. 5. Diagram of Finch Relay

rapidity. Fig. 5 is a diagram of the
Finch relay, which gives a fairly good
idea of its construction. Although it
is purely an electro-magnetic device, its
development has been carried to a high
degree of perfection and it operated with
high efhiciency, responding readily to a
current change of only .5 milliamperes.
The contact arm of the Finch relay is
of aluminum and very light. It moves
freely in agate bearings, and the length
of its stroke is readily adjusted as will
be seen., Long service has proven the
Finch relay to be a most extraordinary
device and its perfection reflects a great
deal of credit upon its inventor.

Aside from inertia, there is another
bugbear with which the inventor of mag-
netic relays will have to contend. The
writer refers to the counter e.m.f. that
is produced in the relay windings when
the circuit is opened and closed rapidly.
These counter e.m.f.’s cause uncertain
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action of the armature when working at
high speeds, and it was only with the
most painstaking labor and experimenta-
tion that Mr. Finch and his collabor-
ators were able to make the device insen-
sitive to this influence. A diagram
showing how the more simple type of
Finch relay is connected to a radio
circuit is given in Fig. 6,

TWO STAGE
AMPLIFIER

—O O O RELAY
|
TO CONTROL.
O o LNVT

Fig. 6. Circuit Connection for Finch Relay

Brown, the English experimenter, has
produced some ingenious relays, and one
of his types is illustrated in Fig. 7.
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Fig. 7. Brown Relay
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The input is connected to 4. The oper-
ation of this device is so simple and
evident that the writer does not believe
1t necessary to give further description.

Some time ago the Weston Electrical
Instrument Company introduced a relay
which is built upon the principle of a
galvanometer, and the movement was
similar to that employed in their stu-
dent’s type except that larger magnets
were used. The delaying action of the
spring in these types of relays makes
them unsuitable for rapid makes and
breaks but they are admirable for gen-
eral control work where the intervals
between the impulses are long enough.
The device operates on a current of
several microamperes.

Another kind of relay is shown in
Fig. 8. This is known as the Lowen-
stein relay and it operates on a current
of 1 microampere. There is a moving
element which carries a coil of extremely
fine wire in a contact which makes con-
nection with a small pool of mercury

\%
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when it responds to an impulse passing
through the heavy windings. Two
jewelled bearings carry the moving
member and friction has been reduced to
a minimum. The large magnets are kept
energized by connection with a 110-
volt d.c. circuit.
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Fig. 8. Losgvenstein Relay

Fig. 9 shows a device invented by G.
Allstrom, and its operation is based upon
the element selenium. It is claimed that
it will respond to a current of one-
two-hundred-millionth of an ampere.
The output of the receiving set is fed
to a powerful electromagnet and in front
of the pole piece there is suspended a
delicate armature carrying a mirror
about the size of a pinhead. Upon this
mirror a powerful beam of light falls
and it is reflected off onto a box having
a slit and containing a selenium cell,
Normally the light reflected from the
mirror does not strike the slit in the
box. When an impulse passes through
the electromagnet the mirror is moved
and the beam follows it, moving to a
position where it will pass through the
slit in the box and strike the sensitive
selenium cell mounted therein. The
slow action of selenium would of course
greatly interfere with rapid operation
and if any of the experimental readers
of this magazine would care to play
with such a device the writer would
advise them to obtain one of the new
photo-electric cells, now being offered to
the public by the General Electric Com-
pany. The inertia of these cells is much
less than selenium and consequently they
will respond more readily to the light
changes.

There are numerous other relays that
would take about four issues of RADIO
to describe, but it was simply the writer’s
idea to give a short outline showing the
trend of development, and at the same
time hoping that he could impress the
readers of this magazine with the im-
portance of the problem, believing that
some of the real hams of the experimen-
tal type will have a desire to do some
work on it.

BOX COMTAINING “
PHOTO -ELECTRIC CELL "']

Yo AMPLITIER
AND CONTROL
.M ECHANISM

Fig. 9. Allstrom Selenium Relay
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A Slmple Radio Telephone

By Samuel G. McMccn

Simplicity, portability and compactness are seldom associated with a radio phone trans-
mitter. But with the directions here given there is no excuse for anyone, with a license,

riot having this novel convenience.

for experimental and many practical purposes.

THERE is a larger field for a simple
radio telephone transmitter than
has yet been occupied. One wonders
why more such instruments are not
utilized in construction camps in the
inaccessible places of the earth, where
parts of the camp are constantly mov-
ing about, and where the stringing of
wires 1s not easy. Then, too, there are
the cases of temporary need of com-
munication, where the cost of erecting
a wire is not warranted by the time it
will be used.

One deterrent has been the wide-
spread belief that all radiophones are
costly to buy or out of the question to
make. Yet thousands of sets of re-
celving apparatus are made by ama-
teur workers every year, and the skill
that can produce the one can do as
much for the other. The difficulty
perhaps has been a lack of conviction
as to how simple a transmitting set
really can be, and the unwarranted
conclusion that it must be massive and
complicated.

The arrangement here described has
as its basis the premier of radio tele-
graphic transmitting circuits, and to 1t
is added an element for the impress-
ment of the voice waves on the radiated
energy. It is not an element that can
make claim to high efficiency, but cer-
tainly it represents nearest to zero In
complication. We refer to the simple
sheet brass ring or band shown at the
top of the figure herewith. It is in-
tended to encircle the inner, upper part
of the tube on which are wound the
three coils that make up the induc-
tances of the set. The action of this
band of sheet brass is most interesting.
It is related only inductively to the
other turns of the set. It is not even
necessary that it be located very close
to the other parts of the windings. Its
purpose is to act like a partially short-
circuited turn in a transformer, and to
waste energy by turning it into heat.
Indeed, the arrangement might be
called a “waste system,” or a “loss
system,” because the transmitting
action 1s to produce a constant stream
of energy and then deliberately to
destroy a portion of the energy in the
apparatus before 1ts release into space,
radiating merely the portion not so
destroyed.

This destruction of energy—or, more
accurately, its transformation into non-
useful heat—goes on at a constant rate
when nothing is being spoken into the
microphone, but as soon as speech
actuates the latter, the amount of loss
in the microphone circuit varies, and in

As it employs a five-watt tube it has ample range
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Simple Radio Telephone, Utilizing the Meissner Circuit and An Absorption Loop

consequence there is a corresponding
variation in the remainder, which is
free to radiate and does so.

The operating merit possessed by
the whole device is a consequence of
combining the excellent generating
qualities of the Meissner circuit with
the loss method of modulation, for the
virtues of the one offset the shortcom-
ings of the other. And in saying short-
comings we are speaking only of the
scientific aspect of the matter. The
results in speech transmission are very
good.

As shown 1n the figure, the tube car-
ries three windings, these being each of
10 turns. The tube is 415 in. 1n diam-
eter. The wire 1s No. 18 double or
single cotton covered. The turns being
so few, there would seem to be no
reason why enameled wire would not
do as well. These wound bands will
thus be each 145 in. wide and are sepa-
rated about 1§ in. The whole winding
will thus go on a tube little more than
2 in. long and leave free end-space for
attachment purposes, if one is striving
for compactness.

The exact amount of wire in the
antenna coil is a function of the char-
acteristics of the antenna to be used 1n
each installation. Therefore it 1s well
to.tap the coil, so that if the whole
amount is not needed it may be cut
down to the point where the greatest
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radiation takes place. It is for the pur-
pose of observing just when the great-
est radiation occurs that we suggest in
dotted lines the presence of a thermo-
couple radiation ammeter. Such a de-
vice 1s 1nexpensive, and a most satis-
factory check on results.

The relation of the windings to the
vacuum tube is shown clearly in the
drawing, and, as always in the case of
any circuit containing a tube, the plate
voltage must be poled with the positive
side toward the plate. The nature of
this source of positive voltage is op-
tional, and may be anywhere from 43
to 300 volts or more depending on what
type of tube 1s employed. The guess 1s
hazarded, however, that the worker
who has not explored this exact realm
will be surprised at the excellent ranges
of the lower voltages that can be had
from dry battery blocks. If a motor-
generator is used for the plate voltage,
it can be successfully smoothed out as
to commutator noises by means of a
small choke coil and an electrolytic
condenser. The latter is the equiv-
alent of many condensers of the usual 1
or 2 mfd. type.

The condensers for the grid and plate
circuits are each .oo1 mfd. capacitance,
though it is recommended that what is
at hand be tried if somewhat less than
that size, for, as operating with us, both
these condensers are standing near the
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minimum and the radiation meter
shows its maximum reading for a wave-
length of 200 meters. We have also
operated the set well with a plate con-
denser of .000§ mfd. and no grid vari-
able condenser. This shows the leeway.

It should perhaps have been said be-
fore this that the set is intended to
operate at the wavelength of 200
meters, adjustable by the condensers
to a considerable degree. The changes
necessary to get a still higher wave-
length are merely in the grid and plate
coils, which must be of more turns
when the higher range is desired, say
above 300 meters.

The source of current for the filament
in the set under description is a storage
battery. It has operated equally well
with the filament energized by a small
filament transformer, in which method
no transformer hum was audible. We
can think of no reason why one should
not be able to do respectable trans-
mission with the dry-cell type of tube,
with consequent freedom from all cur-
rent annoyances except occasional re-
newals. Considering the compactness
of the set itself, there would seem to be
little to be desired in that direction if
such a plan were followed.

No grid-condenser or grid-leak forms
a part of the circuit, though we observe
such elements are always prescribed
for the Meissner form of transmitting
hookup. Very probably these elements
would operate properly if chosen of the
correct proportions but with the actual
apparatus under description better re-
sults were had without either.

The microphone is of the type rhade
especially for use with a local battery,
i. e, it is of low resistance. Care
should be taken as to this point if the
device is bought especially for this pur-
pose. If, however, a trial of the circuit
1s all that is wanted, and there 1s a
microphone at hand and it is of high
resistance, say 100 ohms or more, use
it anyway, substituting several turps
of No. 18 wire for the sheet brass turn
inside the tube. The reason is that
there should not be, for the best effi-
ciency, too great a disparity between
the resistance of the transmitter button
and that of the absorption loop.

The inductance of the windings on a
4% in. tube is almost exactly 20 micro-
henries each. If itis preferred to use a
4 in. tube the inductance will be about
5 per cent less with the same size of
wire and the same ten turns. The con-
densers have ample range to care for
the lessened inductance. If a 3%% in.
tube i1s used, the inductance of ten
turns will be about 15 microhenries,
and it will be well to make 12 turns per
winding, the inductance in such case
being a little under 20 microhenries.

If the set does not oscillate at the
first trial, when the connections have
been checked, it may be necessary to
reverse the grid and filament connec-
tions from the middle winding. This
is because those connections may have

-
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been made originally 1n such a way
that the influences of the grid and plate
circuits are opposed with relation to
the antenna winding. It is well, there-
fore, to leave the grid and filament
leads from the winding long enough to
allow this transposition if needed.

We remind ourself that at one point
herein we spoke of the presence of the
absorption loop changing the radiation
from unity to four-tenths of unity.
This was with no speech into the micro-
phone. If speech is agitating the
microphone carbon granules, the aver-
age resistance of that mass may be
much higher than when they are at
rest, varying considerably above and
below the average with the vibrations
of the speech. The ammeter reading
therefore may not give more than an
approximation to the actual radiation
loss, but is nevertheless a valuable
check on the results one is attaining.

For certain purposes a transmitting
set may well be compact. In this re-
gard it would be hard to outdo this
arrangement. As we have used it the
entire outfit is mounted on a base 6 by
g ins., and 7 in. high. This includes
the microphone, which in this case is
mounted on a post at one corner of the
base. The batteries are the only por-
tions of the set that are not included
in these dimensions.

The vacuum tube is a Western
Electric VT2, which is of the amplifier-
oscillator-modulator type. It is prob-
ably the equivalent, for the purposes
of this use, of a §-watt transmitting
tube, and the latter can be used with
good results. But if neither is at hand,
try for results with a regular amplifier
tube, using the plate voltage specified
by the maker. It is surprising how
much energy can be transformed into
useful oscillations with the smaller
tubes. We have regularly produced
strong lighting of a wavemeter lamp
with less than 100 volts plate voltage
on an amplifier tube when used in the
circuit ‘covered by these notes.
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THE SIMPLEST SUPER
By L. W. Currtiss

XPERIMENTERS who have been
postponing the construction of a
portable set because of the expense will
be interested in knowing that my set
cost me $5.10, excluding the cost of
tube and battery. Its control is the acme
of simplicity, all tuning being done with
one variable condenser. It picks up
stations 800 miles away on a 7%5x10%%-
in. loop wound around the outside of
the box and it fits inside a portable
carrying case 10%4x714x314 in.
The set is a simplified “‘super,” as may
be seen from the picture and the hook-up.
The parts used are as follows:

1 11-plate variable condenser with dial.

1 30-ohm filament rheostat with dial.

1 C-299 vacuum tube and socket.

2 binding posts (loop connection er
shorting).

2 .006 mfd. Micadon fixed condensers.

1 Freshman grid condenser and grid leak.
2 4-in. spider coils (25 and 35-turns Ne.
26 wire). e

3 2215-volt B batteries..,
1 3-cell flashlight 4 bat_&‘ry.

l

¢
t3 62
2 ¥ 24 o0025

E
‘3 1 oz

- %
{F—
613 VOITS

—Q O———Mihiliphi——=SSR=ma=

Hook-1p for Simplified Super

The hook-up is self-explanatory. If
a larger condenser is used it must have
a vernier, as the tuning is very sharp.
"o obviate the necessity of adjusting the
filament rheostat every time the set. is
used a filament control jack is advisable,
but not essential. The easiest way to
get the correct setting for the condenser
and grid leak is to cut a small slot in the

Continued on page 56
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Simplified Super Constructed by L. W. Curtiss
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How “*Can’’ the Humming Bee

By Walter Emmett

Of the many wave filters proposed for eliminating undesired signals, here is a proposal
that certainly should work, though, it must be confessed, at the cost of considerable

complication.
why it is done.

HOW does one get rid of the buzzes,
squeals and chirps which guide the
wandering radio citizen like the roar of
the bleachers at the national game.
Slowly and feverishly he tries to “flush”
with his doughty revolver — I mean
dial—the elusive carrier wave, but the
echoes from the fans drown the voice of
the umpire.

A combination of filters should be
used as shown in Fig. 1. W, W, W,
and WV, are wave meters with dielectric
losses equivalent to less than 1/20 ohm.
This is absolutely necessary for sharp
tuning without excessive loss of signal
when weeding out undesired frequencies.

Condensers of .0005 mfd. are suitable
for broadcast ranges. The wave meter
coils are of 10 strand Litz or No. 28
D.S.C. wire. About 42 turns are used
and over them are placed a sheet of thick
letter paper on which is wound about 5
turns of the pick-up coils L,, L, L,.
The pick-up coil L, has a triple winding
of six turns wound in parallel on the
wavemeter coil.

The receiver R has its antenna and
ground posts shunted by pick-up coil L,,
whose coupling should be very close with
the coil of #,—the closer the better.

This is not quite so important in the
case of W, W, and W, especially
when more than one are used.

The three-wave traps W ,, W, and
W, are called series traps, and W, is
called a shunt wave trap. The series
traps allow everything to go through
them except the frequency to which they
are tuned. The shunt wave trap does
the same thing but is tuned to the desired
stgnal, as it must reject this signal and
thus push it into the receiver through the
posts 4 and G.

If we want a signal of 360 meters, we
set /¥, on 360 meters, and 7, and W,
on each side of this respectively, at equal
wavelength differences, e.g. 350,370 or
closer, if possible. /7, can be used to
reduce the QRM from some especially
bothersome station and, if necessary,
another series wave trap can be added
to help. In this case the pair should
work on either side of the QRM wave.
The cost is about $4.00 per wave trap, if
home-made.

It should be remembered that the
series wave traps change the tuning of
the set to all frequencies.

The shunt wave trap has the same
effect to a far greater degree, but with
one frequency excepted, i.e. it does not
change the tuning of the receiver to the
frequency to'which 7, is set.

It is possible to neutralize the capacity
coupling acting between the pick-up coils
W, W, W,and W, and the wave trap
coils. This will sharpen up the tuning
and will strengthen the desired signals
which, in the above arrangement, are
weakened to some degree.

To understand the method used in
neutralizing capacitance between the
pick-up coil L, of a wave trap as shown
in Fig. 2 and the tuning coil L, we must
study the effect of such stray capacitance;
otherwise we shall not know when we
have succeeded in neutralizing it unless
we insert the whole wave trap in a radio-
frequency amplifier and test out as is
done on neutrodyne stages. There is
nothing new in such a test.
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We have in Fig. 2 a receiver with
ground and antenna posts G and 4,
connected to points 2 and 3 on the pick-
up coil L,. The capacitance coupling
between coils L, and L, is represented
by two condensers C, and C, between
points I and 2 and 3 and 4 respectively.

In Fig. 3 we see how these “effective”
coupling capacitances are equivalent to a
pair ot condensers C, and C, in series
and both shunted across the tuning con-
denser and coil C and L,.

What effect has this stray capacitance?
It has two: It broadens the tuning of
the wave trap and it reduces the range
of tuning. The tuning is broadened be-
cause the ratio of L, to C plus the stray
capacitance, is smaller than when the
“pick-up”’ coil L, i1s removed, and L,G
is tuned alone. The range of tuning is
reduced because a fixed capacitance in
shunt to a variable capacitance aways
reduces the range of the latter.

To take an example: If the condenser
zero dial reading C, gives a capacitance
of 8 micro-mfd. in C and the full dial
reading C, gives 512 micro-mfd., this
constitutes a capacitance range of 1
to 64. The wavelength range would
then be the square root of this or 1 to 8,
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The first part of the article tells how to do it and the last part tells

because wavelength is always propor
tional to the square root of capaeitance,
other things being equal.

When the stray capacitance, ‘which
we may call C,, is present, its effect
is very important at small dial readings
and very much less important at full
dial readings. So'we compare 1t with
C., the zero dial capacitance of C. The
ratio of C, to C,, is called K, or the stray
capacitance factor. If K is larger than 4
our conditions are very bad. In the
present case K is only about .5, so that
the stray capacitance is half the mini-
mum or “zero”’ capacitance of C.

In all cases the stray capacitance fac-
for K reduces the ‘theoretical capaci-
tance range R to a smaller practical
capacitance range R,. In some cases
R. is only 20% of R! So a long range
condenser wouldn’t pay in that case!
The law governing this reduction is
given by equation (1) derived some
years ago by the writer.

(Re—1) (K4+I1)=(R—1) ...... (1)
There are obtainable simple cardboard
instruments which read R, in terms of
K for a given R or the experimenter,
who measures R, as we are about to do;
can immediately derive K, if he has the
manufacturer’s data for R. Knowing K,
he immediately has C,, which is usually,
hard to obtain. -

The above remarks are pertinent to
the problems of neutralizing the wave
trap coupling of Fig. 2, since our tuning
wavelength range is always the squard
root of R.. Fortunately we. have nd
excess wire or any tube capacitance in
L, C to contend with and our sole preb-
lem is to cancel out C, and C,. These
are lumped together as C, in Fig. 4.
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One way of doing this is shown in
Fig. 5, where the stray capacitance C, is
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Fig. 5. Hazeltine Method of Neutralizing
Capacitance Betaveen Coils

taken from Fig. 4. We may use 6 to 12
turns of No. 28 S.5.C. for L, wound ort
a bed of one turn of thin bond sheltacked

Continued on page 69
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Radio the Conjurer

The romance of radio resides in its environment.

By B. W. Fordham

Here are the memoirs of an old-

timer to whom the call of the sea still beckons with its roving life of adventure. To
read it gives added incentive to the young man to get that license and to the old-timer

to get another scow.

“DO you know, I think that radio
is simply marvelous.” The fair
creature who had so committed herself
turned a pair of big questioning orbs
from the costly ‘“Mahogany III”
broadcast receiver, with its multiple of
tubes, its yawning loud speaker, and
seemed of a sudden to feel a wee bit of
the wonder of the thing. “They tell
me you are a wireless man. Let’s sit
out this dance and you tell me all about
how radio works. I am so interested,”
the dear thing gurgled nearly melting
me with the pleading in her voice.
How I did wish for a moment that
there was no such thing as radio. How
could I get out of the ordeal, escape
the gauntlet of questions which vol-
umes could not answer properly, yet
were to be explained in the interval of
one short dance. Most all of you
“brass-pounders” have been in the
same predicament. Lucky is the ques-
tioned one should something intervene
to detract the attention of the innocent
questioner, as it did in my minute of
despair at the radio dance.
“Mahogany IIT1” gurgled deep in his
wooden throat, spluttered a time or
two, then poured forth the beat of a
snappy one step. Almost fiercely I
whirled on my companion and away
we sped. The only thing that entered
my head at the moment was, “Radio 1s
something like a telephone, dearie, the
noise goes in one end and comes out
at the other. Suppose that I should
happen to call you up tomorrow.
Would you be at the other end?”
Now there are many of you reading
these lines who have at your very
elbow those few bits of magic appara-
tus which bring to your ears the won-
ders of the radio broadcast. It is not
of you nor of the radio with which you
are familiar that I am intending to
write. Radio does not bring to my
mind scenes of a home-group gathered
around a loud speaker, listening to a
prima donna soaring in operatic airs,
or the reading of the day’s latest news.
When 1 hear that word there
is a flashing, unconscious transition.
RADIO — Wireless— Sparks. Before
my eyes floats a loved remembrance of
vast expanses of blue salt water,
gently rolling in long easy swells whose
tops are daintily edged with the white
of water turned over by a cooling
breeze. A great overturned cup of a
sky, so deep in its blueness as to be
almost black, unmarred by a sign of
cloud. Perfect and unbroken is the line
of horizon, drawn ’'round with the
trueness of a draftsman’s compass.

Above, almost straight overhead, a
great blazing ball of fire, the guardian
and the guide, the sun. The awing
enormity of this vast sea, this distant
sky, this far away but all important
sun and right here in the center of all
is a tiny thing of steel and iron, throb-
bing with the puny forces man has
developed to contest the never ending
spaces of water. Tied up to a dock or
at anchor in a land-locked harbor, she
is simply a ship, but out here alone in
the center of a lonely world she is to us
who dwell upon her, a home, a castle, a
little world set apart and complete in
all that is necessary for our present
needs. )

It 1s high-noon. A little above us,
on the bridge, the skipper and his
mates are taking their mid-day peep at
Old Sol, for latitude. It is interesting
to watch their earnest, intent faces.
Accuracy is demanded here, the human
error must be kept out, the eye must be
keen, the hand on the arc must be
steady and true. See the “Old Man”
there, master of a roving tramp. There
is no gold braid, no form-cut uniform
coat on that pair of capable shoulders.
A plain white officer’s cap, set back on
a head of crinkly, graying hair. A loose
white shirt, well open at the neck,
showing a throat and hairy chest
burned brown by tropic suns. The
wrinkles and furrows of care, so soon 1n
coming to the brow of even the
youngest master of a deep-sea vessel,
are exaggerated now as he squints his
eye and dips and sways his sextant.

“She 1s gone, boys; over the hump
for another day.”

Old Sol, our guardian angel, has
ceased his climbing and started down
on the second half of his daily journey.
Already the skipper and his mates are
in at their chart tables, reading the
message that the rays of the sun have
brought to them. With their rapid cal-
culations the message is soon reduced
to a little group of figures that to them
mean a spot on this great trackless
expanse of water.

But now there is work for me to do.

I turn for a last gaze at the solitude
that hems us in. Our isolation is com-
plete. Not a smudge breaks the line
where sea meets sky. Not a sail, nor
even a bird has followed to cheer the
eye and remind us of the world we have
left behind. We are alone, and it 1s
with a creeping feeling of desolation
that I step into the radio quarters, slip
into my chair and picking yp my
“fones” light my tubes.

What a change! A new world this!
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Loneliness left behind. The barriers ot
blue glistening waters, of limitless but
engulfing sky, are, in the snap of a
switch, broken down. As my fingers
swing the condenser, my ears pick up
and my mind goes out to the chatter of
distant friends.

Listen closely. Hear this deep-toned
fellow, rambling along, the swing of
perfect familiarity with his set and his
“game” in every touch of the key. It
1s Morrow, on KNG. An old friend,
but one never met face to face. Often
have my ears delighted to the swing of
his “tanker-fist” as we have passed in
the night far down in the land of the
Southern Cross, or off the treacherous
Mendocino’s shoals.

Again listen! Closer and clearer,
another old friend. Edmunds, on
KIA. What a peculiar series of con-
volutions he puts that “bug” of his
through every time his high, familiar
note hits the air. ’Most makes me
laugh, but it is a warm feeling that
comes to my heart each time our
wandering courses bring his sine to my
ears.

Listen to this boy with the quick
businesslike snap to his key. It is
Cohen on KIH, the old Corning.
Makes me think of the night when his
snappy sending was snappiest of all.
It was when they did that salvage job,
and pulled the big Shipping Board
tanker off the jetty at Tampico. That
was a busy night for Cohen, and a
terrible one. All night long he could
hear the clanging of signals from bridge
to engine room. A norther was kicking
up such a rumpus on the old Gulf
Coast that the waves were dashing
mast high over the stranded steames.
Cohen braced his knees under the
table to hold himself in his seat, and
never left his set, dashing off dozens of
service messages to masters of other
vessels standing by with assisting lines
to help the Corning pull the tanker
free.

The long night of frantic effort was
successful. I can still see the grin on
Cohen’s face, when I met him a day or
two later, up the Panuco River. The
salvage was complete, and soon would
come a good-sized check to help make
up for the night of strife. Poor Cohen!
"Twas only a short time later that
word, passed from ship to ship, told us
that the salvage had caught fire in a
New Orleans drydock and was a total
loss. Poor Cohen; but boy, you stuck
by the key like a good one and I hear
that you are still going strong, with

Continued on page 48
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McGuﬁeyqs Arc Transmitter

By Paul Oard

Truth is sometimes funnier than fiction, especially if embroidered with fancy. Anyway
there is enough truth in this story to give it human interest and enough fancy to make
it humorous. This is a reminiscence. Just how miich poetic license the author has taken

with cold facts is not known.

IN starting this story, I unhesitatingly
and without reservation place the
entire blame for it on Valdemar Poulsen,
patron saint of undamped wave trans-
mission, and one of the pioneers of the
wireless telephone. 1 imagine that Mr.
Poulsen, or Herr Poulsen, or by what-
ever handle he may be known,
sitting in his radio shack in
Denmark, or wherever and
whaton he may be sitting, will
raise his eyebrows in well-
expressed Danish surprise as
he reads this issue of RADIO,
and coldly question my right to
drag him into my tale of the
first amateur arc transmitter
ever built in the Golden State,
and for aught that I know, the
entire United States. Where-
upon I arise and defend myself
thusly—if Poulsen had not in-
vented the arc transmitter,
thereby causing the old Poulsen
Company, now better known as
the Federal Telegraph Com-
pany, to erect various and sun-
dry transmitting stations about
the country, Thomas McGuffey
would not have built his ex-
perimental arc
transmitter at a
period when all
good amateurs were
cutting their eye
teeth on spark colls,
Thom as McGuf-
fey’s father would
not have been blown
from the family
bath tub, and the
McGuffey cat
would not have
gone through an ex-
perience that would
‘have thrown most
cats into fits—cata-
leptic fits, so as to
speak — and conse-
quently this story would not have been
written.

Thomas McGuffey flourished in those
good old days when 100 miles was a
DX record, and your standing in the
radio fraternity was enhanced if you
operated a five-killowatt transformer
efficiently enough to drown out the other
fellow working on a three—those days
when the Fleming valve was regarded
with suspicion, and a magnetic detector

was a mysterious thingumajig understood

only by the favored few. He still
flourishes, though not under that name.
Too many embarrassments might result
were | to name him properly. His
wife might object. The company for

whom he is chief radio engineer might
object.

The editor might refuse to
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“McGuffey senior tumbled into the parlor”

publish the story—in fact almost any-
thing might happen.

About this time, or a little before,
mayhap, the Poulsen Company was
establishing a number of stations along
the Pacific Coast. Their transmitters
at this time were of Danish manufacture
—mounted on thick panels of hard rub-
ber, with identifying instructions en-
graved in Danish. The transmitting
condensers were made of tinfoil and
paper, in the form of a book. The
detectors were of the condenser type,
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But it certainly is interesting, amusing and amazing.

the so-called Poulsen ticker. The
aerials—the word ““antenna’” was a sort
of a highbrow term and not generally
in use—resembled very much two tents
tied together bottom to bottom, which
is about as near as I can describe them,
suspended between huge wooden masts.
Over their stations hung the all-
pervading atmosphere of ether,
used in the arc chambers to
create the gas in which the arc
burned. But few amateurs
heard the mush of these arcs,
except when in rare instances
the waves of two stations got
crossed and the good old crystal
detector picked up what
sounded much like a fight be-
tween two robins in a cherry
tree. A little bit later, of
course, some bright genius
thought out the idea of the
vibrating catwhisker laid across
the mineral, and
made a fairly suc-
cessful ticker of the
arrangement, but
this has nothing to
do with McGuffey’s
cat, nor with Mrs.
McGuffey’s catsup,
although the cat
and the catsup had
a lot to do with
each other, as shall
be related further.

McGuffey's
home happened
to be within three
blocks of one of
these Poulsen sta-
tions. Listening-in
one afterncon on his
75-0hm receiver,
filched from the
house telephone,
and a silicon detec-
tor, McGuffey was
paralized to hear
the sound of a voice,
quite clear and distinct. Now Mec-
Guffey had heard vaguely of the wire-
less telephone, but had put such talk
down to idle gossip, and his first move
was to assure himself that his aenal
had not dropped across the telephone
line that ran into the house. But, as
investigation proved that such was not
the case, he came to the conclusion that
he was actually hearing the wireless
telephone, and promptly hied himself to
the Poulsen station. McGuffey had
been yearning for some time to get inside
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that station, but opportunity had passed
him by until now. With quaking heart
he knocked at the door of the little
wireless shanty that housed the Poulsen
equipment.

The Poulsen operator, a new man
just breaking in, proved to be quite
affable. He verified McGuffey’s con-
tention that he had picked up a wireless
telephone by inviting the elated young
maa in and revealing to his worshiping
gaze as complicated and shining arrange-
ment of wireless apparatus as he had
ever thought of in his wildest dreams.
It deyeloped that he had been talking to
lL.os Angeles, a distance of some four
hundred miles. (Two years later I
remember reading press dispatches that
Marconi had succeeded in establishing
communication with the wireless tele-
phone, a distance of thirty miles, all of
which goes to show that good newspaper
men are not necessarily good wireless
men.)

McGuffey and the Poulsen operator
became pretty good friends. It was true
that at that time the Poulsen Company
were guarding their development work
jealously, and their stations were sup-
posed to be closed to the public, but
McGuffey was such a green younster
that the operator allowed him free access
to the station. He helped him a little
in code practice, and showed him how to
rig up a tuning coil from a rolling pin
and some scraps of insulated wire, an
arrangement that made a great improve-
ment over McGufley’s original arrange-
ment. McGuffey had lost faith in
tuning coils following his first construc-
tional attempts along this line. He had
made up very carefully a coil wound
around a tin coffee can. It was true
that he had carefully insulated that
winding with several layers of insulating
paper, but his results had been a little
less than nothing. However, his new
tuning coil brought in stations as far
distant as Friday Harbor, about seven
hundred miles away, to the intense jeal-
ousy of every other amateur in the city.

In McGuffey’s heart there welled a
great ambition. That was to rig up an
arc transmitting station. Now, to date,
McGuffey had never possessed even a
spark transmitter of the humblest origin,
a condition of affairs due as much to
a depleted financial condition as any-
thing else. Most of his wireless acquain-
tances had spark transmitters of one type
or another, ranging from 4-in. spark
coils to 5 kw. transformers. The latter
could be read all over the city when in
operation by the simple expedient of
turning on an electric light bulb and
watching it flicker in dots and dashes.

The Poulsen operator of course would
not tell McGuffey a great deal about
the arc transmitter that graced his sta-
tion. But McGuffey possessed that most
valuable of commodities, that which has
made the American amateur what he is

today — optimism. . Through devious
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ways and much mental concentration on
the subject he had evolved on paper a
promising diagram of connections. His
methods in reasoning out the transmitter
were not complicated. He knew that the
arc used direct current, that it burned
in a vapor of hydrogen, that one elec-
trode was of metal and water cooled,
and that a magnetic field was necessary
around the arc flame, in order to keep
it within bounds. Why the flame kept
within bounds he didn’t know, nor was
he concerned with the principle of
tuning the arc by means of proper values
of inductance. Tuning a transmitter of
any sort, for that matter, was Greek to
McGufifey. Few of the fellows bothered
with helixes. They cost money.

McGuffey realized his limitations in
the matter quite keenly, but, as I have
already remarked, what he didn’t know
did not gct as a deterrent to him. He
reasoned, as did, and do all good ama-
teurs, that what he didn’t know could
be found out. He didn’t take any of
the other fellows into his confidence.
Nor did he tell the Poulsen man about
his plans. McGuffey didn’t want the
Poulsen Company suing him for dam-
ages. He proposed to build his arc
transmitter, and talk with it, not about
it. He set to work.

First, he needed an arc chamber. This
he made out of a coffee can—the same
one that had served as a core for his
first tuning coil. This can was so made
that one end could be forced into place
so as to form an air-tight seal. Into
this end McGuffey fastened his metal
electrode, made of a piece of hollow
tubing, plugged at one end, with a small
rubber hose leading to the water pipe
to. supply the cooling medium. This
also served to ground this electrode.
Into the other end of the can McGuffey,
after some labor, managed to fix an ad-
justable carbon electrode.” The carbon
he secured from a dry cell.

He met the problem of supplying the
gas vapor by placing over the center of
a can a small sight-feed oil cup, which
he filled with ether. The ether he had

obtained from a can which the Poulsen
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man had thrown outside, which was not
quite empty. This oil cup could be
regulated to feed a drop at a time on
the arc.

The problem of supplying a magnetic
field gave McGuffey some trouble. He
finally met it by securing a make-and-
break gas engine coil of the type that is
still used to a limited extent upon sta-
tionary gasoline engines. It is made up
of an iron core over which are several
layers of No. 14 gage magnet wire. By
poking a hole in the side of the arc
chamber and driving the core part way
out of its winding, so that it came close
to the arc electrodes, he was able to bring
a magnetic field close to the flame. A
salt water rheostat in series with the coil
served as a variable resistance.

McGuffey met the problem of supply-
ing his arc with direct current by con-
structing a chemical rectifier. His home
was wired for 110 volts a.c. Into four
Mason fruit jars (reliable standbys for
all good amateurs) he placed a solution
of bichromate of potash. Spirals of
aluminum wire, and sheets of scrap lead
served as the plates. The aluminum
wire he secured from a piece of high-
power transmission cable which just
then was coming into vogue with the
power companies due to its lightness.
The junk pile supplied the lead. From
the leads of the rectifier he secured a
pulsating direct current supply, which
he used to feed both the arc and the
magnetic coil.

I present herewith an unexpurgated
diagram of McGQGuffey’s arc transmitter.
Having inserted a telegraph key in the
circuit, McGuffey called long and pati-
ently. He had no hot wire meter, for
such things cost money then as now, and
he had not developed his technical skill
to a point where a glow lamp was
suggested.

After calling for about two hours,
during which time the house meter
hummed cheerfully under a drain of a
lot more amperes than it was supposed
to carry, McGuffey was called from his
task by Mrs. McGuffey to do an errand.

Continued on page 58
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The Design and Function of Inductance Couls

VARIABLE INDUCTANCES—Concluded from October Issue

Tapped Cylindrical Coils

The coil of Fig. 1 and the multi-
layer coil of Fig. 5 illustrate the method
of varying the inductance by tapping at
intervals along the coil. Varying the
inductance in this way requires the use
of tap leads which are brought to studs
on an insulating panel. This results in
additional resistance: first, due to the
additional wire in the tap leads; second,
due to the studs being embedded in the
solid dielectric, thus increasing the di-
electric losses; third, due to the contact
resissance between the studs and switch
which makes contact with the studs.
For single-layer solenoids this is the best
way, however, to vary the inductance.
In multi-layer coils this is bad practice
for reasons given under the heading

“Multi-Layer Coils.”

Variometers

This is an extensively used type of
eofl, the principle of which is briefly as
Y,

By Jesse Marsten

mum. At 90° the two coils are at right
angles to one another, the coupling is
zero, and the total inductance is at its
medium value. At 180° the coupling is
positive, that is, the fields of the two
coils add, hence the total inductance is
a maximum. Between minimum and

/Pf/‘/lf»

Fig. 13. Variometer

maximum values of inductance all in-
termediate values are obtained.
Variometers are designed to operate

Ly Lz L., L2
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Fig. 12. Principle of Variometer
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follows: If two coils having self-induc-
tances, L, and L,, are connected in series
but are so disposed that there is no
eoupling between them, the total induc-
tance is the sum of their individual in-
ductances, L — L, -+ L,, Fig. 12 (a).
If they are connected so that their mag-
netic fields add and there is coupling,
then the total inductance is given by
L=L, 4+ L, +2M, where M is the
mutual inductance between them, Fig:
12 (b). If they are connected so that
their fields oppose and coupling exists
then the total inductance is given by
L=L, 4+ L, —2M, Fig. 12 (c).
Thus by connecting two coils in series
and arranging them so that their coup-
ling is variable we can obtain a variation
of inductance from a minimum of
L, + L, — 2M through a medium
value of L, + L, to a maximum of
L, + L, + 2M. Such a device is
called a variometer. Unlike the tapped
coil which gives a stepwise variation of
inductance the variometer gives a con-
tinuous variation, the inductance passing
through all values from minimum to
maximum. Furthermore this variation
is obtained without the necessity of
tapping the coils.

The general construction is to wind
two coils, one fitting inside the other as
in Fig. 13." The inner coil may be ro-
tated through an angle of 180°. At 0°
the coupling is negative, that is, the mag-
netic fields of the two coils oppose each
other, hence the inductance is a mini-

in the short wave region, generally from
about 200 meters to 600 or 700 meters.
The range of inductance is generally
from about 0.1 millihenry to 1 milli-
henry, giving a 10 to 1 variation. Some
variometers give a much greater vari-
ation. Thus that in Fig. 13 has a range
from 0.05 to 1.25 millihenrys, giving a
25 to 1 ratio. This is exceptionally
high. Fig. 13 (a) illustrates how the
inductance of a variometer varies with
the angular rotation of the inner coil.
It is approximately a linear variation.

Lt
A

Due to the fact that variometers fur-
nish continuous variation of inductance,
they are used instead of condensers for
tuning circuits. They find their great-
est use in single-circuit receivers and in
regenerative receivers of the twin-vario-
meter type. Due to the low maximum
inductance these coils are not suited to
the higher wavelengths.

Wave-Wound Variometers

A very efficient type of variometer is
the wave-wound type illustrated in Fig.
14. The winding is similar to that in
the spiderweb coils, namely a wave
winding.» From the illustration it is
seen that very little solid dielectric is
used, most of it being air. Distributed
capacity and dielectric losses are there-
fore much reduced. The range of in-
ductance is from 0.1 mh. to 1.1 mh.
Such a winding is bound to have less
losses than one which is surrounded by
solid dielectric.

Vernier Varionreter

In sensitive sets extremely fine wave-
length adjustments are necessary. Such
adjustment may not be possible with
the main variometer, such as those
previously described. A “vernier’” vario-
meter is therefore used, sometimes,
which is really a miniature variometer,
in conjunction with the main vario-
meter; four tiny coils connected in
series, two of them being movable
relative to the other two. The total

variation in inductance which can be
obtained with this is about 1% that ob-
tained with an average variometer.
Thus the change in inductance per de-
gree rotation of the vernier is exceed-
ingly low.

Fig. 13a.
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Vario-Couplers

In order to transfer energy from one
circuit to another, as from antenna to
detector circuit, it is necessary to couple
them together. Three methods are

Fig. 15. Vernier Variometer

available: (1) electro-magnetic coup-
ling, Fig. 16, (2) electro-static coupling,
Fig. 17; and (3) conductive coupling,
Fig. 18. All three ways are practicable,
though the first is, by far, the most
widely used, and is of interest to us now.
Electro-magnetic coupling is effected
by the aid of two coils inductively re-
lated to one another. These coils con-
stitute a vario-coupler, Fig. 19. The
coils are not electrically connected.
When the axis of the coils are parallel
to one another the coupling is a maxi-
mum, hence maximum transfer of energy
is obtained. If they are at right angles
the coupling is zero, and minimum
transfer of energy is obtained. Between
these two limits any degree of coupling
may be secured with corresponding vari-
ation in energy transfer.
wo circuits, Fig. 20, may be cou-
pled to one another through their entire
inductances L, and L,. This is satis-
factory in sets where only low wave-

Fig. 14. Wave-Wound Variometer
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lengths are used. Where it is necessary
to use long waves it is more efficient to
separate the functions of coupling and
loading. Coupling is taken care of most
efhiciently by the vario-coupler and load-
ing is taken care of by the loading coil.

Fig. 19. Vario-Coupler

Figs. 5 and 21 illustrate how the load-
ing coil and coupling coils are connected
together, each performing its special
function. In Fig. 21 the compact multi-
layer coil is used for loading, while in
Fig. 5 the bank-wound multi-layer coil
is used.

Zero coupling, meaning no transfer
of energy, is seldom obtained with the

Ay
S/ _

Fig. 20. Circuit Coupling

N

average vario-coupler. The reason for
this is that there is always some electro-
static coupling present due to distrib-

n
-
Fig. 16. S —
Electro-Magnetic Coupling =
Fig. 17. Fig, 18.

Electro-Static Coupling

Conductive Coupling
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uted capacity, coupling between leads,
etc. This static coupling is sensibly

constant in magnitude and direction,
regardless of the position of the vario-
coupler. At 0°, therefore, there is some
coupling between the circuits.

Boadiag
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In order

Fig. 21. Connection of Loading Coil With
Vario-Coupler

to eliminate this it is necessary to neu-
tralize this stray coupling. A method
of accomplishing this is to design the
coupler so that it rotates a few degrees
to the other side of the zero point.
This reverses the direction of the mag-
netic coupling, but not that of the elec-
trostatic coupling. Hence a position
will be found where the reversed mag-
netic coupling just neutralizes the stray
coupling, resulting in zero coupling.
This scheme is employed in the recejver
of Fig. 7. The coupler is seen in the
bottom center.

Vario-couplers may be made up of
the efficient spiderweb and multi-layer
coils. Thus Fig. 22 illustrates how a
number of spiderweb coils may be
mounted to form a vario-coupler. The
coils are mounted so that their angular
separation may be changed, thus pro-
ducing changes in the coupling. The
figure shows how a third coil may be
added for wuse as the tickler coil
in regenerative feed - back sets. By

" o -/‘ i"_’“t.”‘:
Fig. 22. Spiderweb Vario-Coupler

using different size coils various com-
binations may be had for different
wavelength ranges. To change the
wavelength range of a set from low to
high, the low inductance coils are sim-
ply taken out of the receptacle and the
proper coils inserted. Such a system is
very flexible and efficient, since it does
not involve tapped coils and consequent
dead-end losses. Vario-couplers of the
basket weave type of Fig. 14 are also
made. Their advantages are the same
as for the variometer which has been
discussed.
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Elimination of Induction

At times it is desired to avoid any
induction effects, as between circuits Iin
the case of precision measurements. To
confine the magnetic effects of a coil it
is necessary to reduce its stray field.
Even though two coils are at right angles
there may be some magnetic induction
due to stray fields. To avoid this it is
necessary to use certain types of coil
called “toroidal coils,” Fig. 24. There
is practically no external magnetic field
from such a coil, the entire field being
confined within its core.

2a.

may be obtained by the use of the ap-
propriate coil.

Transmitting Inductances

The general design considerations
enumerated at the beginning of this arti-
cle apply equally well to transmitter
inductances. Actually the essential differ-
ence between a receiving inductance and
transmitting inductance is that the
transmitting inductance carries very
heavy currents compared to those carried
by receiving coils, hence the voltages
acting between turns are very much

T »

Fig. 24. Toroidal Coils

Choke Coils

In radio-frequency circuits it is fre-
quently necessary to prevent the flow of
radio currents from one circuit to
another, as between oscillator and modu-
lator circuits in the Heising system, Fig.
25. This is accomplished by the use of
choke coils. The ideal choke coil is one
which has only inductance and no capa-
city. By making its inductance large
enough its inductive reactance may be
made great enough to oppose the flow of
any radio currents. However, the pres-
ence of distributed capacity results in
these currents leaking throug the capa-
city paths. Merely high inductance is
therefore not sufficient for radio-choking
action.

A coil with distributed* capacity has
a natural wavelength. Analysis shows
that such a coil has maximum imped-
ance to currents of its own frequency
when the voltage is applied between the
ends of the coil. Thus a coil having
distributed capacity would make an ex-
cellent choke coil for currents of its own
frequency. Thus the compact multi-
layer coil, Fig. 10, having 100 turns
and a natural wavelength of 217 meters
as seen from Table II, would make an
excellent choke coil at 217 meters. These
coils are therefore very suitable for this
purpose and convenient since choking
action over a large wavelength range

higher. It therefore becomes more im-
portant here to guard against distributed
capacity and leakage currents. Also the
heavy currents must be accommodated
with little heating of the coil wire.

Larger current-carrying capacity is
obtained by the use of heavy litzendraht
cable, heavy solid copper wire, and flat
copper strip, all of which provide more
surface area. The distributed capacity
is reduced by using only single-layer
coils and by spacing the turns. Spacing
the turns also avoids any possibility of
breakdown due to the larger voltages
between turns.

During the “Ypast flat copper strip
spirals were largely used in all spark
equipment. However, with the con-
tinued development of bulbs and con-
tinuous wave transmission, the general
circuits utilized have less need for this
type of coil and for inductively-coupled
spirals. Conductive coupling is largely
used now. Where inductive coupling is
used on C. W. transmitters litzendraht
or solid wire single-layer coils are used
in the fashion indicated in Fig. 5, or
Fig. 19, coupling being secured by the
rotation of one coil within the other.

However, as stated above, the trend
is more and more towards conductively-
coupled circuits, and in these circuits
coils of the type shown in Figs. 26 and
27 arc used. Fig. 26 illustrates an edge-
wise-wound helix of flat copper strip.

Fig. 25. Hei;i‘ny Modulation System With Choke Cotl
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It will be observed that there is plenty
of wide spacing between turns and that
the amount of solid dielectric in the field
of the coil is very small. Flexible cop-
per braid permits of connections to any
part of the coil. Smaller coils may fit
inside this and thus provide inductive
coupling, or two such coils may be dis-

Fig. 26. Edgewise-1Wound Helix

posed so that they are inductively cou-
pled to each other.

Fig. 27 illustrates another form of
transmitting inductance. A bakelite
tube is threaded and the wire wound
in this thread. The wire used is No.

Fig. 27. Transmitting Inductance

12 B&S solid copper. This coil being
designed for use on low wavelengths,
say from 150 to 400 meters, it is per-
missible to use solid wire instead of
litzendraht or flat strip, because experi-
ment shows that at these high frequen-
cies there is no gain in conductivity by
using litzendraht or flat strip. Skin ef-
fect is just as bad in one as in the other.
As a matter of fact there is evidence to
show that the losses in litzendraht at
these high frequencies are greater than
in the solid wire. For the amateur
wavelengths at 200 meters to 300 solid
wire is permissible. The slotting of the
bakelite tube allows reasonable spacing
between turns. Taps are brought out
from every turn to slotted studs, to
which connections may be made by in-
sulated plugs.

These are typical of the chief types
of transmitting coils, the other forms
being largely the flat spirals. Single-
layer coils are the only suitable type for
transmission, multi-layer having too
much distributed capacity, no matter
how wound.
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Rigging Up the Radio Shop

Part 2—How to Use the Equipment

By Raymoucl Francis Y ates

Ths article is intended to help the amateur constructor who desires to improve the

appearance and efficiency of his home-made parts.

and contains many worth-while hints.

NE of the chief uses to which the
lathe described in the first article
of this series will be put is winding coils,
since radio experimenters are everlast-
ingly making coils. Fortunately this

little equipment lends itself admirably
for this service.

For the winding of single layer or
bank-wound coils it will be necessary to
make use of a special little jig which
will accommodate a tube of any diam-
You will see this jig illustrated

eter.

Fic 1

FiG. 2

Lip Grovmd

o///i??

Fig. 1. Jig for Winding Coils
Fig. 2. Form for Winding Solid Cotls

in Fig. 1, and the presence of the two
cone-shaped wooden pieces will serve to
warn us that we must learn to use our
wood-turning tools. This we shall do
later on. It will be noticed that the
end of the bolt that carries the winding
torm should be drilled out a trifle to
form a dimple that will engage with
the dead center of the lathe when all
coils are being wound. Otherwise the
thing will fly off center, with danger of
skinned knuckles.

Another winding form for the solid
type of inductance coil is illustrated in
Fig. 2. Here we see that the center of
this coil is split diagonally so that when
the coil is completed the ends can be
taken off and the core slipped out.
Otherwise we would have great diffi-
culty in removing the core and might
have to spoil the whole coil to do so.
It is evident that this second coil is not
a universal proposition and separate
cores will have to be made up for coils
of different internal diameter and
length. However, when using this de-
vice we can be assured of a neatly wound
coil that is a pleasure to look upon.

It is surprising how few people know
how to use taps and drills. In saying
this the writer does not wish to indict
all of the hams but a goodly portion of
them, judging from those he has seen at
work. Most of them pound keys like

veterans, but positively manhandle a
tap. The first essential in using a tap
is getting a proper sized drill for it. It
is not well to attempt to tap out a hole
that is too small. Such a procedure
usually ends with a broken tap and
sometimes a spotled piece of work. On
the other hand, too large a drill means
loose threads and a wobbly screw. Con-
sequently, such threads are easily
stripped.

One of the things responsible for bad

=

Wooarer é;% Block
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Work Je
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Filc 3

FIG. 4

Fle 5

Fig. 3. How to Tap a Straight Hole
Fig. 4. Trimmed Cutting Lip
Fig. 5. Proper Way to Hold a File

tapping is an insane desire to rush the
work. We can rush a key and push a
transmitter to its limit and over, but
we cannot rush a tap. In tapping out
steel apply oil freely and if we wish to
tap a hole real straight the little stunt
shown in Fig. 3 will help.

Most of the things that hold in using
taps are true also in using dies. The
diameter of the rod or bolt to receive
the thread is important. A die can be
split very readily if forced on to a rod
of too large a diameter.

Many amateur mechanics think that
drilling is simply a matter of pushing
the drill through the metal. That may
hold true for certain metals providing
the drill is properly ground. It should
not be forgotten, however, that a lop-
sided drill—by this is meant a drill
ground more on one side than the other
—will produce an eccentric hole appre-
ciably larger than the drill itself. Any-
one with half a mechanical eye can tell
whether or not a drill is accurately
ground. In the case of smaller drills,
which are very difficult to grind on a
revolving wheel, it will be found con-
venient to trim their ends up with a
small hand stone.

If brass is being drilled it is well to
trim off the ends of the cutting lip as
illustrated in Fig. 4. Those who have
drilled brass know that there is a ten-
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It is based upon practical experience

dency for the drill to catch just where
it is breaking through. The little stunt
just referred to will prevent this and
it will assure a cleaner hole with a
faster cut.

Who would think that there is a
trick in holding a file when filing flat
surfaces. If we hold a file in an or-
dinary manner we press down on it at
each end and as a result of this pressure
the file bows downward. This is just
what we do not want to happen, since

Ol ok Groomes

S/ Screws
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Work » o
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FIG. ©

Fig. 6. Fly Cutter
Fig. 7. Simple Piece to be Tnrned
Fig. 8. Finding the Center
Fig. 9. Lathe Mounting

it will produce a piece of work that
bellies out and the surfaces will be
anything but flat. The proper way to
hold a file for this sort of work is illus-
trated in Fig. 5. Here the file is bent
upward and a good flat surface will
result.

There is often occasion to use a fly
cutter in a small radio shop. Such a
cutter is illustrated in Fig. 6. It will
not be necessary to buy this, since any-
one handy with tools and aided by the
little equipment that has been described
will be able to make it. Ordinary cold
rolled steel will be suitable for every-
thing but the cutting tool which may
be a piece of an old file. This will cut
bakelite, wood and thin metal very
nicely.

To assist those who wish to learn
Continued on page 6¢
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Home Radio Shop Practice

By D. B. McGown

37

T'his, the second article in the series, tells of the hand tools advisable for a home radio

shop and how to lay out, drill and finish a panel.

The directions are most explicit and

will be followed by subsequent articles on the making of various radio parts.

Hand Tools

HE most important single tool,

besides the machine tools already
mentioned, is the vise, which serves for
almost every operation. A good bench
vise should be obtained and it should not
be too small.

The other hand tools gradually blend
from the “hand” to “machine” class.
For example, taps and drills are gener-
ally considered as hand tools, yet they
are of just as much importance in lathe
work.

The following list of hand tools is
suggested for the reader to start with:

*1 vise, preferably swivel, bench type.

*1 hacksaw, with adjustable frame.

1 set slotting saw blades (hand).

1 doz. hacksaw blades, soft back preferable.

*14 doz. hacksaw blades, “tubing” type, with
small teeth.

*1 pair snips, medium size.

1 hand vise.

1 small screwdriver
gested).

*1 medium screwdriver.

1 large screwdriver.

1 spiral ratchet screwdriver.

*q set twist drills, numbered sizes, from 1
to 60.

*1 set twist drills fractional sizes, from ¥-in.
to V4-in. by 16ths.

1 small hand drill, 0 to ¥4-in. chuck.

*1 large hand drill, 0 to 3%-in. chuck.

*1 set machine screw taps and dies. /36 to
14/20, inclusive.

*1 scriber.

*{ combination square.

6 files: 1 6-in. round, 1 6-in. square, 1 6-in,
three-corner, *1 8-in. mill, 1 10-is. bas-
tard, and *1 14-in. bastard.

1 pair diagonal cutter pliers.

1 pair end cutter pliers, 5-in.

1 pair round nose pliers, 5-in.

1 pair long nose pliers, 6-in.

1 pair gas pliers, 6-in.

*1 pair side-cutting pliers, 7-in. or 8-in.

1 6-in. Crescent wrench.

1 10-in. pipe wrench.

1 6-in. pipe wrench.

*1 drill gage.

*1 soldering iron, preferably electric.

1 center-punch; automatic preferred:

*1 prick-punch.

1 4-0z. machinist’s hammer.

1 12-0z. machinist’s hammer.

*1 medium claw hammer.

1 nail-set.

*{ cross-cut hand-saw.

1 block plane.

cold chisel, 34-in.

cape chisel, medium.

diamond point graver.

round-point graver.

back-saw.

steel scraper.

(telescopic type sug-

ok gk b ek ek ek

The above list of tools is merely sug-
gestive and not to be followed as any
rulee. Many can be omitted, and any
additions desired can be made. Those
starred would be considered as essential
to perform the major operations.

The first thing to be done in making

a set, after the work has been laid out
and the designs settled, is to find what
parts will be made up, and which will
be purchased. Basically, the only things
which cannot be made at home are
vacuum tubes, head phones, measuring
instruments, together with raw materials
as sheet brass, copper, bakelite, rubber,
mica, and the like, and small manu-
factured parts, such as screws, nuts,
binding posts, etc.

Do not think, however, that all there
is to be done at home is to buy the parts
and throw them at the box, or panel
and have them stick in good shape; far
from it—as much care is needed to care-
fully mount various parts, and to co-
ordinate their relationship to each other
as there is in the making of the parts
themselves.

Panel Layout

Probably the first process to be con-
sidered is the layout of the panel. One
method is to buy the panel cut to size,
and, with a pencil, lay off the holes,
etc., and mount the parts right. But
this makes a sadly hopeless job.

The primary operation is to square up
the panel, and fit it to the cabinet. The
panel should be ordered a trifle larger
than the space into which it is to fit, as
the sawing process usually leaves the
edges rather rough and uneven. On the
other hand, bakelite sheet is a most horri-
bly tough and unyielding substance, and
if very much material is to be removed
the worker will spend a prodigious time
in shaping it to fitt On panels of
moderate size, cut with a common circu-
lar saw, it is best to allow from 1/32
to 1/16 in. oversize on all panels, but if
a very rough sawing job is done it may
be necessary to allow more than this.
Some dealers can cut panels to much
closer limits, and some even guarantee
that they can turn out an absolutely
even edge, true to size. If the latter
can be obtained, it is much better than
to waste labor in sawing it.

Besides careful sawing, it is also
necessary that the panel be carefully
squared up true. The first thing is to
finish off one side by means of a straight-
edge (from the combination square) and
a medium bastard file. The first pro-
cess is to ‘‘draw-file” the edge. In
ordinary filing, we file across the surface,
and the file cuts rapidly, as shown in
Fig. 1, where the file is moved back and
forth, as from 4 to B. In working
bakelite this is a poor method, as the
polished surface of the panel is liable to
be chipped off by the file teeth. If the
file is held in the same position, however,
and worked back and forth, as indicated
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by C-D, the work will be done in a
much better manner. True, it will be
slower, but the surface resulting will be
nearly perfect. The straightness of the
edge can be tested with the eye by squint-
ing along the edge, but it is much better

D*

Correct and Incorrect Manner for
Filing the Edge of a Panel

Fig. 1.

to test it from time to time with a
straight-edge. The squareness of the
edge, in its relation to the surface, should
be also tested by a square, and here again
the advantage of drawfiling comes in.
If the file is held squarely across the
panel’s edge it cannot result in anything
but a square edge, and if the edge
happens to be out of true it can be easily
corrected by a slight tilt to the file.

D
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WORK NG EDGE)

k=g

P A

Fig. 2. Determining the Squareness
of Corners

The other.three edges are finished in
the same manner. The squareness of
the two ends is first determined, as is
indicated by the various positions of the
steel square shown in Fig. 2. The lower
edge, called the working edge, is first
trued up, and then the other ends are
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trued up and squared with the first edge;
the right-hand edge being squared up as
shown in position 4 of the square, and
then after this is exactly true the oppo-
site edge is trued up, as indicated by
position B. When the two edges are
found to be perfectly true, the upper
edge, which is the only remaining edge,
is then trued up. This can be squared
to either end of the panel, as indicated
by the two positions of the square, C
and D. Usually, it is best to square to
one edge, and then use the other simply
as a check on the accuracy of the work.
If the two do not check, it is positive
evidence that either the so-called
“square” is not true, or else that the
squaring up of the edges has not been
done properly, and both things should
be checked at once, and corrected.

While the edges of the panel are being
trued up, and smoothed down, the panel
should, from time to time, be fitted into
the cabinet in order to ascertain whether
it is being finished to size. It is better,
even, to allow a slight inaccuracy in the
squareness of the panel rather than to
cut down too much of the material and,
as a result, have the panel too small to
fit in the space provided for it. A
properly - fitted panel should just fit
snugly into the cabinet, without binding,
and, at the same time, it should not be
so loose as to ‘“wobble about” inside of
its mounting. It is quite as much of a
problem to fit a panel perfectly as it is to
make a good finished job of joining in
a piece of wood—in fact, in some ways
it is even harder, as the wood gives
much more readily and can be much
more easily worked and cut. Of course,
if a large milling machine is available,
this can be used, and a very fine perfect
edge obtained.

Where the panel is to be mounted on
a frame without a cabinet to cover the
cdges, the panel should simply be
squared, and no attention need be paid
to the closeness of fit. If the panel is
1/32 in. smaller than the mounting
frame it generally will not be noticed.

After the draw-filing is completed, a
wooden block about 4 in. thick, 1 in.
wide and 315 in. long should be covered
with sandpaper or emery cloth and the
edges smoothed down until all the file
marks are removed. Now substitute a
finer piece of emery cloth and smooth
off the scratches left by the first piece.
The edge then may be rubbed by hand,
with oil and pumice, smeared on a soft
rag, or still better carefully polished on
a buffing wheel.

The panel is now ready for the loca-
tion of the holes to be drilled through
it. A simple and effective way is to
lay off all distances, hole locations, etc.,
on the surface of the bakelite with a
soft pencil and mark them with a prick-
punch, center-punch them and drill.
This method has the disadvantage that
all the pencil marks, unless extremely
light, will show up as scratches on the
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highly-polished panel surface, and which
must be buffed off. Another method is
to scratch the necessary markings on the
back of the panel with a steel scriber,
center-punch the holes, and drill them
through the panel. This leaves all
scratches inside of the cabinet, where
they usually do not matter. The trouble
with this latter method is that the
worker is at all times working on the
back of the panel and, therefore, all
locations are reversed and serious trouble
may result.

Probably the best, and still the sim-
plest, way is to carefully lay off the exact
size of the panel on a piece of drawing
paper. ‘T'hen lay out all various parts,
from the actual front positions that they
will occupy in use and, at the same time,
lay off the positions of corresponding
interior parts, such as wvariable con-
densers, which are to be supported from
the panel. Lay off all holes with the
greatest care. If an error is made on
the paper it can be easily erased and
corrected without any damage to the
panel. "When the whole thing is laid
off to exact sizes and dimensions, cut the
sheet out so it exactly fits the panel.
Now lay it down on the top of the
panel, and clamp it in place with small
screw clamps. Then, with a prick-
punch, punch through the paper sheet to
the bakelite, punching every hole that is
to be drilled. Then remove the paper
and go over all the punch marks with a
center-punch, and you are ready for
drilling. It is a good plan to mark on
the sheet the full data covering the
holes, so no question can be raised while
actually drilling. Then set up the panel
in the drill press and, starting with the
smallest size, drill all holes of that size.
Discard that drill and drill all the holes
of the next size, and so on, until the
whole panel is drilled, countersunk, etc.

A specimen sheet is shown in Fig. 3,
which gives all data needed for dnllmg
in the shop, and at the same time will
not be confusing. This sheet contains
no dimensions, save drill sizes, or in-
structions to drill for certain purposes.
For example, the smallest holes are those

marked tap 4-36. For these holes a No.

1923

43 twist drill is required, and when the
panel is drilled all holes thus marked
will be drilled with this size drill, and
afterwards tapped out to fit this machme
screw. Other sizes are drilled in like
manner. The holes marked Crst 6-32
mean that these holes will be drilled out
to pass 6-32 machine screws, and then
countersunk, so that flat-head screws of
this size will fit with their heads flush
with the surface of the panel. The
larger hole, shown as 2-in. bore, mean
that these holes are not to be drilled,
but are to be bored out to exactly a
diameter of 2 in. When holes are indi-
cated by instructions to drill to a certain
size, this means that the holes are to be
made the nominal size indicated by the
drill size, and that no partzcular atten-
tion is to be given to the exact size, nor
of the finish, or smoothness of the hole
If a fairly accurate hole is made, with
scorings inside, on the walls of the hole,
due to an unevenly-sharpened drill, the
caption drill indicates this type of oper-
ation, but if the hole is to be bored out,
this wnll indicate that the hole is to be
made to exactly the size given, and that
it must be finished true to size inside.
Panels usually are supplied with a
highly polished surface, which is easily
scratched.  Light scratches can be
polished off with a buffer, but it is in-
deed a task to polish them out with a
rag and tripoli. Besides this, the smooth
surface gathers dust easily. A “grained”
finish can be easily applied to the surface,
which will eliminate some of these
troubles. To grain a piece of bakelite,
it is first necessary to mount the panel
on a table so that the whole front of the
panel’s surface is exposed. This can
usually be done best by mounting some
thin strips on the bench, strips thinner
than the panel, and then tightening them
up with wedges. Then take the same
sandpaper block that was used to smooth
the edges, and mount some rather coarse
sandpaper on it—say about No. 1 grain.
Then apply a medium body oil in gener-
ous quantities to the panel and rub the
sandpaper back and forth over the
panel’s surface. Here the skill comes in.
Continued on page 66
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The Vacuum Tube Oscillator

By Florian J Fox

This is the first of a series of three articles on the theory and construction of vacuum
tube transmitters. These treat respectively of the oscillator, the plate voltage, and the
filter and modulation. The instructions are equally applicable to C. W., 1. C. W. and
radiophone transmitters.

THE fundamentals of an oscillator
for a transmitter are relatively sim-
ple. The circuit most used by amateurs
is the Hartley with various modifications
such as grid, plate or reverse feed-back.
This circuit employs electromagnetic
coupling.

The straight Hartley oscillator, Fig.

\4

condenser connected between grid and
plate. This connection is simple, effi-
cient, and the results obtained are grati-
fying. Because of the system of modula-
tion used, this particular modification
had to be employed, since here the plate
supply is connected between plate and
filament.
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R.FEAMMETER
= Fig. 1. The Hartley Circuit

1, consists of an inductance L, of about
40 turns, a variable condenser C, of
about .001 mfd., a grid condenser C, of
002 mfd., a 10,000 ohm grid leak, a
1 mfd. by-pass copdenser C; and one or
more vacuum tubes. Fig. 1 shows the
most popular way of connecting this
oscillator to the antenna system. The
connections for the filament and plate
voltage are also indicated.

Figs. 2 to 5 show some of the modifica-
tions mentioned. Although all of these
circuits work well, the writer uses that
shown in Fig. 3, but with the variable

3

? } : NN
;‘ .002

Fig. 2. Modified Hartley, Showing Three
Possible Positions of Variable Condenser

Fig. 3. Modified Hartley, with Different
Method of Applying High Voltage
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Fig. 4. Hartley with Plate Feedback
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The connections of the feed-back cir-
cuits are essentially the same. The in-
ductance L is made of two coils, L, a
stationary coil of about 25 turns, and
L,, a movable or rotating coil of about
25 turns (best determined by tapping).
L, is usually mounted inside the in-
ductance L,. It is similar to the tickler
coil in the single-circuit tuner. These
feed-back circuits have greater flexibility,
but the writer does not consider them
much superior to a well-constructed and
well-tuned straight Hartley circuit.
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=
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\NOTE CONNECTIONS
F%- ONREVERSE 2
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Fig. 5. Hartley with Reverse Feedback
The antenna may be inductively coup-
led to any of these oscillators, but
straight conductive coupling as in Fig.
1 makes the set much simpler and works
just as well in most cases.
In the Colpitts circuit thé coupling
between grid and plate is electrostatic.
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Fig. 6. Fundamental Colpitts Circuit

Condensers C, and C, of Fig. 6 perform
this function. All other equipment is
the same as that described for the Hart-
ley circuit. Note particularly that in
this circuit the filament does not connect
directly with the inductance coil. Fig.
6 shows the fundamental oscillator.
Fig. 7 shows how the oscillator is
changed slightly in order to bring in the
antenna system. The antenna system is
considered a capacity or a condenser and
is substituted for condenser C,. C, now
becomes a large variable condenser of

.001 to .002 mfd. In order that the grid
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potential remain n-zative, the grid leak
is connected as shovn.
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Fig. 7. Complete Colpitts Circuit

We must first understand the opera-
tion and characteristics of a vacuum
tube as shown in curves, the most im-
portant one being that which shows plate
current for different values of grid volt-
age, when plate voltage and filament

| PLATE CURRENT
 MILLIAMPERES

ID VOLTAGE

-+
~204642-8-4 0+4+8+12+16+20
NEG. POS.

Fig. 8. Plate Current-Grid Voltage Charac-
teristic of 5-Watt Tube

-+

o
20y, IMPRESSED E.M.E
‘ ON GRID

+10V.

Fig. 8a. Effect on Plate Current When an
Alternating E.M.F. is Impressed on Grid.

current are kept constant. See Fig. 8,
which is obtained by applying a constant
plate voltage and filament current to the
tube, and reading the plate current in
milliamperes, for various values of grid
voltage, both positive and negative. If
an alternating voltage is applied to the
grid we see that the plate current must
also rise and fall. Let us assume for
simplicity that the grid potential is zero

change in grid potential.
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under normal conditions. Let an im-
pressed alternating voltage vary between
10 volts positive and negative. As the
grid becomes more negative the plate
current decreases more and more, till at
10 volts negative on the grid, the plate
current is 32 milliamperes. When the
grid potential becomes less negative the
plate current approaches normal. Some
time later the grid becomes more and
more positive and the plate current rises,
and when the grid potential is 10 volts
(positive) the plate current is 64 milli-
amperes, or 16 milliamperes above nor-
mal. Now, when the impressed voltage
again becomes less positive, the plate
current again returns to normal. It is
seen that an alternating voltage on the
grid can produce an alternating com-
ponent of current in the direct plate
current. This important fact is made
use of in detectors, amplifiers, and oscil-
lators. It should also be carefully noted
that the normal grid potential can con-
trol the plate current. Thus if a tube
has a fixed bias of 10 volts negative on
the grid, the normal plate current will
be 32 milliamperes. An impressed al-
ternating voltage will fluctuate about
this 10-volt position instead of about the
zero voltage position as described above.
Biasing is made use of to control the
plate current in some cases, and in other
cases to fix the operating point of the
tube on some particular portion of the
characteristic curve. Biasing is more
important when tubes are to be used as
modulators and amplifiers.

In a general way we can say that the
action is about as follows: A direct
voltage is applied to a circuit containing
a condenser C, and an inductance L, in
parallel (Fig. 1), and a variable resist-
ance in series. This variable resistance is
the path between the plate and filament
of the tube. If the grid is more negative
the apparent resistance increases, if it is
more positive the apparent resistance de-
creases. In other words, the characteris-
tic curve (Fig. 8) shows that, for a
given plate voltage, the grid potential
controls the plate current. This can be
regarded as an apparent change of plate
filament resistance brought about by a
The signifi-
cance of this fact will be brought out
later.

Consider now the equivalent circuit in
Fig. 9. Suppose, for the time being, that
resistance R 1s shorted out by closing
switch 4. Now let the condenser C, be
charged by throwing the switch D to the
left. Then let D be placed in contact
with point C. The charged condenser

Fig. 11.
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now discharges through the inductance
L,. This will cause the circuit contain-
ing C, and L, to oscillate at its own

natural period. f 22 vLC

The amplitude will decrease due to the
resistance which is bound to be in the
inductance L, and the leads to it and te
C,. So far this is similar to what takes

(]
E (=] C
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Fig. 9
place in a spark transmitter. Throwing

of switch D to position C is analogous
to the breakdown of the spark gap.
Most readers are familiar with the
theory of such oscillations; the convert-
ing of the electrostatic energy of the con-
denser into electromagnetic energy at the
inductance ; the collapse of the electro-
magnetic energy inducing a voltage
which again charges the condenser, re-
storing to it the original energy minus
that lost in resistance, etc,, giving an
attenuating current.

Next, suppose that switch D 1s thrown
back and forth very rapidly. The con-
denser still has time to receive a charge
each time, and it then discharges in the
same way as described above every time
contact is made at C. We now have
exactly what would take place in a spark
transmitter. The throwing of the switch
corresponds to the vibrations of the in-
terrupter or else the alternations of the
60-cycle transformer supply, depending
on whether the set were made up of an
induction coil or transformer.

Now imagine that the switch operates
as fast as the frequency of the oscilla-
tions, 1.e., at radio-frequency. The
switch will then be in phase with the
radio-frequency oscillations and un-
damped or continuous waves will result,
as long as the switch remains in phase.
If it were possible to make such a me-
chanical switch, we might do away with
vacuum tubes. The direct current, or
rather voltage, now supplies energy that
was lost during each cycle. If such an
oscillator were coupled to the antenna,
a certain amount of energy would be
radiated also, and this would again be
supplied by the source E.

In the continuous wave transmitter
energy is supplied practically continu-

Continued on page 74
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Desig’n of Distortionless Ampliﬁers

By D. B. McGown

The author here discusses the factors that make for good amplification. These include
the selection of proper transformers and tubes and their correct placement. T his article,
while complete in itself, is the third and final chapter in a series of three on the design

of radio apparatus.

N the design of an amplifier for the
“speech input” circuit of a phone

transmitter or for the operation of a
loud-speaker in a receiving set, the first
point to be considered is the ability of
the amplifier to handle all the alternat-
ing current delivered to it. The fre-
quency set up in a telephone system as a
result of impressed speech, will range
from about 250 to 2000 cycles per
second. If music is to be transmitted,
this range may be increased to anywhere
from 100 cycles to 5000 cycles. This
means that the amplifying system must
handle all these frequencies with equal
ease. If, through faulty design, an am-
plifier suppresses, or fails to pass any
minute variations, it will cause the re-
ceiving apparatus to lack the sound
qualities that are desired. The facility
with which the “transmitter,” or pick-up
system, responds to slight variations is
a matter of equal importance,

We can assume that the vacuum tube,
if operated properly, will not produce
any distortion. Therefore, as an ampli-
fier system is nothing more than a trans-
former system operating from vacuum
tubes, we must assume that here is
where the distortion takes place. As
vacuum tubes operate entirely on alter-
nating current, we find that between the
grid and filament, and plate and fila-
ment, we have a certain factor called the
tube “impedance.” Impedance is defined
as “the apparent resistance in ohms of the
circuit to an alternating current.” This
may, or may not, be the same as the d.c.
resistance. Generally it is not, as almost
any circuit will have some factors of in-
ductance or capacity, which change the
value of the d.c. resistance. The actual
value of the grid-filament and plate-
filament impedance of a vacuum tube
depends entirely on its construction and
especially on the spacing of the filament
and grid, and the filament and plate elec-
trodes. In standard types of vacuum
tubes, we can assume that the various
impedance values for both grid and
plate circuits are equal for all tubes of
the same type. That is, for a particular
type of vacuum tube, we may have a
nominal grid impedance, as it is com-
monly called, of 500,000 ohms, on the
nominal frequency of 1000 cycles (which
is the usual one on which speech circuit
apparatus impedances and other values
are determined) and the plate impedance
may be about 20,000 ohms.

In alternating current circuits, we
find that the maximum current will
flow when two impedances of the same
value are connected together. This is
another way of saying they are in

resonance in a transmitting system.
Therefore, if we are to have trans-
formers that match the input and output
impedances of the vacuum tubes, we will
get maximum current, and therefore the
loudest signals. If the transformers are
so designed that their impedance is equal
to that of the tube, say at 100 cycles;
and it is of either a higher or lower value
on different frequencies, which is a very
common condition, we will again have
great distortion, as certain frequencies
will pass through and be amplified with
greater intensity, while others will not
come through with anything like their
normal volume.

Another important factor is the way
in which the transformers are connected.
If the plate supply current is permitted
to flow through the primary of the
coupling transformers, the core of the
latter will be magnetized, the amount
of the magnetic flux depending on the
value of the various constants of the
circuit. In any case, the effect will be
to decrease the effective amount of iron
in the core. If there was sufficient cur-
rent passing to magnetize the core to
the saturation point, the transformer
would act as though it had only an air
core, although generally this latter point
is not reached, as most transformers will
burn out before sufficient current can
be passed through them to saturate the
core. If the iron is worked just below
the saturation point, enormous distortion
will take place, as the alternating current
from the vacuum tube will be alternately
bringing the core up to the saturation
point, and then reducing it by its own
amplitude. The remedy for this is
easy: If the direct current is kept out
of the primary entirely, and only the
alternating current from the input ap-
paratus allowed to reach the trans-
former, we will have much better oper-
ation than it is possible to obtain with
any other means. The direct current
will so reduce the effective iron, even in
a properly designed transformer, due to
its magnetizing effect, that although on
alternating current the impedances may
match perfectly, with d.c. in the wind-
ings the relations will be entirely des-
troyed. The system of using a condenser
in the transformer input circuit makes
it necessary to supply the d.c. in some
other way, which is taken care of by a
plate choke coil, as indicated in Fig. 1,
where the condenser C is placed in
series with the primary of the coupling
transformer (commonly and erroneously
called “amplifying transformer’’), while
the d.c. supply to the plate is led through
the choke coil CK, which is of large
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value (from 10 to 50 henries) and
which prevents all the audio-frequency
from the plate from going through it.
The condenser C is of a large value,
say 1 mfd., and is capable of passing the
alternating current with little or no
loss.

The operation of vacuum tubes on
the proper point on their characteristic

Egl Py gh
EJ

Fig. 1. Choke Coil and Condenser in Input
of Amplifier Circuit with Bias Battery

curve, as determined by the proper value
of the grid potential, is as important as
anything else in the design of a dis-
tortionless amplifier. For low voltagns
up to 40 volts, if the filament rheos*ar
is connected in the negative lead of the

11

Fig. 2. Amplifier Circuit awith Filament
Rheostat in Negative Lead

A battery, as shown in Fig. 2, the poten-
tial drop across the rheostat will take
the place of such a bias battery, but as
this is variable, and is changed every
time the filament Pheostat is moved, the
results will not be entirely satisfactory.
The actual value of the bias battery,
which consists of a few dry cells con-
nected in series with the grid as shown
in Fig. 1, the negative terminal connect-
ing to the grid depends entirely on the
tube used, and the plate potential ap-
plied. Tables already published in this
magazine give these values, which are
correct for standard tubes.

In the selection of transformers for
use in any amplifier, the old “cut and
try” method is to be avoided. It has
been the custom for anyone buying a
transformer for an amplifier to go to
his various friends and ask what are the
“best.” The answers he obtains usually
leave him in a worse state of mind than
before. One friend says a certain brand
are the best above all others, while
another friend, who may be equally in
earnest, says that that particular make
is the worst he ever tried. The poor
victim of such mis-information is then
usually left in such a state that when he
does buy the transformer he grabs
blindly at anything offered. The fact
that the first party was using the X
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brand of transformers on one type of
tubes, and on say 60 volts plate supply,
and that the second party was using the
same transformers on an entirely dif-
ferent type of tubes, with say 120 volts
plate supply, is never considered.

The builder of an amplifier is advised
to steer clear of any and all types of
transformers where the actual values of
the input and output impedance are not
stated by the maker. The so-called
“ratios” between the windings of various
transformers offered on the market are
in themselves a confession on the part of
the makers that they don’t know what
they are putting out. This ‘“ratio”
apparently is taken as the turns-ratio
between primary and secondary only.
To show how foolish this is, it is per-
fectly possible to wind 3 turns of wire
on a core, of 4-in. cross section, and
then wind 12 more turns over this first
winding, so as to give a transformer
with the so-called “four to one ratio.”
This i1s apparently correct, as 12 is 4 3.
The impedance value of such a trans-
former would be in the neighborhood of
a few ohms, however, and entirely un-
suited for coupling two vacuum tubes,
as 1s self-evident. How, then, can any
of the so-called ‘“ratio” transformers be
any better? Suppose Blank & Co. makes
a transformer with 1500 turns in the
primary, and 6000 in the secondary.
This is again the ratio of 4 to 1. Now,
if Green & Co. makes a transformer on
exactly the same size core, but puts 2000
turns on the primary and 8000 on the
secondary, we will still have the same
ratio between windings, but the elec-
trical constants will be vastly different.
Nevertheless, many makers list all their
“amplifying”  transformers by their
turns-ratio, and let it go at that, either
not knowing or not caring what the
impedance values of the various coils
are.

Such factors as the shape and material
of the core have just as much effect on
the design of transformers as the actual
windings. For example, if a poor grade
of iron were used, we would have to use
a much larger core to carry the flux,
than if we used the best grade of silicon
steel. If the end joints of the core were
not arranged to reduce the leakage to a
minimum we would again have one
single factor which would cause con-
siderable change in the impedance
values of the apparatus. The shape and
distribution of the windings is another
factor that deserves as much considera-
tion. Still the practice of listing trans-
formers by the supposed turn-ratio exists.
If a maker lists his transformers as ‘“‘so-
many thousand ohms primary on so-
many cycles, with secondary connected
to so-and-so”” we may assume that he
has tried to design a transformer that
will serve its purpose with at least rea-
sonable efficiency, but beware of the
“turns-ratio,”’ or similar unknown types.

In mounting the various parts of an
amplifier, as much care should be shown
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as in anything else. Certain irresponsi-
ble persons have made statements to the
effect that it is impossible to work more
than ‘‘three stages audio - frequency”
without howling. These people show
their ignorance or carelessness. It is
perfectly true that the ordinary types
of transformers and tubes, if mounted
in any way that suits the maker’s fancy,
will not work very well, and if howling
takes place, this is really all that can be
expected. When we consider the enor-
mous increase in volume of the signals
from the input to the output in even a
two-stage amplifier, even a very slight
amount of the output current will cause
trouble if permitted to get back into the
input side. ‘“Howling” is generally
caused by interaction between circuits,
due either to magnetic or electrostatic
coupling, whereby sufficient energy gets
back to the preceding tubes to make
them oscillate at audio-frequency. This
can be eliminated by proper shielding
of tubes, transformers, and leads. The
system of putting each stage in a separ-
ate metallic box is desirable, and will
eliminate about 99% of the howling.
Careful arrangement of the input and
output leads will generally take care of
the other feed-back. There is no reason,
except the trouble from this feed-back
effect, why, within the limits of the
tubes, the amplification could not be
increased to 6, 7 or 8 stages.

The actual limit of an audio-fre-
quency amplifier, if properly designed, is
the overload limit of the vacuum tubes
used in the system. A simple receiving
set will furnish sufficient energy to oper-
ate a pair of telephone receivers, and this
small fraction of a watt is more than
enough to operate a vacuum tube. If an
amplifier is used, the amount of energy
that operates the head telephone will be
increased enormously, even if only a
single stage of amplification is used. If
a multi-stage amplifier is used, the
energy output theoretically increases as

the square of the number of stages.

1923

Actually, this does not hold, except for
a very rough estimate. If an ampli-
fier is to be designed to amplify very
feeble currents, and to repeat them at
moderate power, we can use tubes with
higher amplification constant, and lower
power input than if we wish to have a
larger power output, and a correspond-
ing reduction of the potential. Generally
amplifiers are combinations of both of
these actions.

If we wish to operate a loud-speaker
of any type, we should first have an idea
of the power input it requires, as well
as its input impedance. If it takes 10
watts to operate it at normal volume,
we will be foolish to attempt to operate
it on receiving tubes. Again, if we wish
to operate a small loud-speaker, as a
Baldwin telephone attached to a horn,
we only need a small amount of power,
as too much will cause the phone to
rattle.

If, again, we attempt to operate the
smal] tubes at a value greater than they
will carry safely, we find that up to a
certain point they act properly. If the
input is increased to more than this,
the effect will be to put such a large
charge on their grids that they will
“block” the current flowing between
filament and plate, and for an instant
we will hear no signal at all, or a very
weak one, but there will be a sharp
clicking heard instead. At this point
the tube is said to be overloaded and
the only remedy is to use a larger tube,
a higher plate voltage, or a lowered
grid potential, none of which should be
done unless the exact conditions of the
circuit are known.

Some people express surprise that a
“transmitting”’ tube will act as an am-
plifier, but actually it will operate as a
more powerful amplifier than a receiv-
ing tube, simply because it will handle
more current, which generally means a
greater signal in the telephones, which
depend on their wattage input for their
loudness of signal.
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Taki Yonemura, Radio Engineer, sole link between Japan and other lands when all other
communication systems avere destroyed.

Through the courtesy of the New York Times
we are privileged to reproduce this photo of Taki
Yonemura, chief engineer of Japan's most power-
ful radio station, whose knowledge of English
enabled him to flash the brief and poignant
message acquainting this country with Japan's
recent overwhelming disaster. Of all the means
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of communication linking Japan with the rest of
the world, the 600-ft. towers of stations JAA
were alone spared. It was from this station,
located at Haranomachi, 178 miles from Tokio,
that Chief Engineer Yonemura for three days
and nights broadcasted the first authentic inform-
ation of history's greatest natural catastrophe.
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Why Bloop?

By J O. Watkins

33

As this article is written fo? the benefit of the broadcast listener who may not be
familiar with radio slang, let us say that to “bloop” means to radiate from a receiving

set so as to cause undesired sounds in neighboring sets.

The author tells how a single-

circuit set may be made bloopless and thus conform to the Golden Rule of radio.

I CAN forgive the broadcast fan who

oscillates his detector for a few
seconds in order to find the tune of a
distant station, but not so, the bimbo
who does all his receiving with it in that
condition and attempts to set the beat
note to zero. Upon how well he suc-
ceeds in keeping it at zero depends the
quality of entertainment had by his
neighbors. All in all, they receive about
the same quality as he does. He does
not need to do this and I propose to
give him a circuit that makes 1t un-
necessary, and at the same time which
costs little more than the present single-
circuit he has, or one to which he can
easily convert it.

The solution is: one more tube on the
old fliv, and if he follows the advice
given here he need bloop no more. He
will not let his tube oscillate continu-
ously, because he cannot hear anything
except carrier waves by so doing. He
may discard his vernier and “slip up on
em’’ rheostats, he will not require them.
He will do his tuning with inductance
or capacity as he should. Furthermore,
he will cause his detector to detect, like
a self-respecting soft tube will, leaving
the job of regeneration to a tube built
especially for that purpose. In so doing,
he will be agreeably surprised at the
way the “whiskers” have deserted that
same aforesaid distant station, and in
their place is a husky booming response
like that of a local station. Further-
more, owing to the greater possible
whiskerless regeneration, . he will dis-
cover that, because he can neutralize
the resistance losses in his antenna, the
old fliv has become almost as selective
as the coupled circuit usually is. There
is more—he can, if he will, tune in that

oft-mentioned distant station, then go

away and leave his set alone, and that
station will remain tuned in. ‘The
writer, in San Francisco, has listened to
a program broadcast from a Chicago
station for two and one-half hours with-
out touching a knob. The listening was
done with a loud-speaker.

There is a best filament temperature
for an amplifier tube, likewise for a
detector. Then why fiddle with them?
Find that setting and leave it there.
Turn the filament current on and off
with a switch, and the rheostats may be
left in one position for months, providing
the battery is not permitted to exhaust
itself. This will add greatly to the life
of the filaments.

Referring to the circuit diagram, there
are nine terminal connections, four of

= ~l{ev. &oV. +
T ANas Wbl
)
g_@ o)
.00025 ]

I

\ R.ETRANS. 7 -
BALL L—— A

which are numbered. To use a loop,
disconnect aerial and ground. Connect
terminals 2, 3 and 4 together. Connect
a large loop (it may be as many as 20
turns 3 ft. square) to terminals 1 and
2. It may be noted that with this con-
nection the loop, condenser and internal
inductance of the circuit are all in
parallel. Such a combination has a
smaller inductance than either the loop
or the internal inductance, therefore the
circuit may be brought to resonance
even if the loop is too large to be tuned
to that wavelength alone. Used in this
manner, the loop is merely a collector
with directional characteristics, but i1t is
not strictly a part of the tuned circuit.
It is therefore better to wind the loop
with comparatively small wire, about
No. 18, and space the turns at least
14 in.

T'o use a coupled circuit, it is recom-
mended that a separate vario-coupler
and variable condenser be used to tune
the antenna, and that they be kept as far
away from the rest of the circuit as is
practicable. Remove all except six turns
from the rotor of this vario-coupler, and
connect its terminals to 3 and 4 after
removing the jumper. Place the jumper
between 2 and 3. For pickup work, it
is best to make the change from coupled
to single-circuit with a switch.

When using extremely small aerials,
it may be necessary to resort to one of
three alternatives in order to bring the
circuit to resonance. One is to remove
the jumper from 3 and 4, and insert a
loading coil; or, connect a small con-
denser across 1 and 2, or, connect the
aerial to I and short 2, 3 and 4 and
ground them. This gives the parallel
«circuit,

At this point it should be said that
when using this or any other single-
circuit the antenna inductance should
be kept as low as possible consistent with

www.americanradiohistorv.com

Circuit Diagram for Bloopless Set

sufficient size for the necessary collecting
features. The first tube in such a set
is operated by the potential across the
tuning inductance, whence, it follows
that if practically all of the inductance
of the antenna system is concentrated
between the terminals of this tube,
greatest efficiency will obtain. On
account of this, a T antenna is to be pre-
ferred to an inverted L or other long
form.

Single-circuit users are probably the
worst sufferers from alternating current
inductance picked up by the antenna.
With this circuit, nothing other than
radio-frequency impulses can pass the
radio-frequency impedance. The de-
tector tube is protected by a short circuit.

There are several reasons why one
stage of impedance - coupled radio - fre-
quency amplification gives a stronger
response than does the transformer-
coupled, not the least of which is the
fact that if the primary of the trans-
former is tuned, it constitutes a parallel
resonant circuit, which offers a maxi-
mum impedance to the frequency to
which it is tuned, and because it contains
a preponderance of inductance, the
current through it will be a minimum
and the potential across it maximum.
If we utilize this potential directly to
operate the detector tube, considerable
gain in efhciency is the result. This
applies whether the winding is in the
form of a sharply-tuned circuit, or the
more broadly-tuned transformer wind-
ings, found on the market. For the
purpose of broadcast reception, one
should not select either a transformer
or impedance with too broad a wave-
length band, such a rating proclaims
them to be inefficient at any wavelength.

The conventional tickler ceases to be
a tickler in this circuit and becomes a
stabilizer. While it continues to con-

Continued on page 72
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Construction of a Loud Speaker

By Stuart A. chdrick. QBJG.

Part of the charm of radio resides in the opportunity that it offers “to roll your own.”
From the simple directions here given any amateur can construct a satisfactory loud
speaker at a minimum of expense.

HE loud-speaker to be described

works on the electro-dynamic prin-
ciple. It has a moving coil and the
mica diaphragm gives the best tone possi-
ble and does not distort the music. The
moving coil is suspended in a powerful
electro-magnetic field. This coil is con-
nected to the output circuit of the re-
ceiving set and any variation of the
current in this coil will cause it to move
up and down in the field. As the coil
is attached to the mica diaphragm it will
produce whatever sounds that are im-
pressed upon it through the receiving
outfit.

To build this loud-speaker is not as
difficult a proposition as may be thought
at first. Some of the parts will have to
be turned out in a lathe, but they are
very simple turnings and ought not to
take a machinist long to make all of
them.

The outside casing is made of a piece
of iron or steel tubing 3 in. outside
diameter and 514 in. long with walls 4
in. thick. This tube, 4, not only acts
as the housing but also as part of the
core to complete the magnetic field. A
piece of wrought iron pipe could be used.
The ends of this tube should be squared
up in the lathe.

To make the electro-magnet, a piece
of 9g-in. soft iron rod is cut to a length
of 4 in. as shown by C. Two fibre ends,
D, D, are fitted tightly to the ends of
this iron core. One fibre piece should
be on the extreme end while the other
is pushed down far enough to leave 34
in. of the core projecting. Then wind
the core with several layers of paper to
insulate it from the wire. The winding
consists of 2 Ibs. of No. 20 D.C.C. wire
wound on in even layers. At 6 volts this
coil will draw approximately 0.9 ampere.

To make the moving coil, use a piece
of soft copper or brass cut to the shape
shown in Fig. 2. Wrap this piece
around a wooden rod exactly 34 in. in
diameter and solder the ends together
carefully. Bend the three ends together
so that they will fit around a 2/56 hex-
agonal brass nut and solder them to the
sides of it as shown in the drawings. Put
a strip of thin paper around the lower
part and stick it on with shellac or glue.
Around this form wind 350 turns of
No. 40 single silk-covered wire or en-
ameled wire. The winding should be
in layers as even as possible. A little
very thin shellac is then put on the wire
to hold it in place. The leads should
be wound into a small spiral which will
keep them from breaking after the
speaker is in use.

The diaphragm is cut from clear
white mica 4 mils (.004") thick and is
234 in. in diameter with a small hole, to
fit a 2/56 machine screw, punched in
the center. The moving coil is then
fastened to the mica by putting a short
2/56 machine screw through a thin
brass washer and then through the mica
into the nut which holds the moving coil.

The resistance of this coil is too low
to insert directly in the plate circuit of
the receiver, so a transformer, which
will be very easy to construct, will be
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necessary to use with it. Fig. 3 gives
the details. If an old telephone induc-
tion coil is secured from the local tele-
phone company it will save you the
trouble of making the core and wooden
ends.

If they must be made, use the follow-
ing data to construct them: Obtain
some soft iron wire and cut into 4-in.
lengths until you have enough to make
a bundle 34 in. in diameter. Then cut
two blocks of wood about 1 in. square

and 3% in. thick. Drill a 34-in. hole

A ] Poe [
re?u.'wed. 5120‘

or iron

b

Fig, 1
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through the center of these and fit them
upon the ends of the bundle of iron
wires. Put several layers of paper
around the core and then wind on the
secondary, which consists of 250 ft. of
No. 38 D.C.C. wire. Put on 2 or 3
more layers of paper and then put on
the primary, which is made of 1000 ft.
of No. 40 D.C.C. wire. Wind this
wire on as evenly as possible. This
completes the transformer, which should
be mounted upon the same baseboard as
the speaker itself.

To assemble, the iron disc B is fast-
ened into the bottom of the tube 4 with
four machine screws R. ‘Then the
electro-magnet is slipped into place, and
the leads are brought out through a
hole in the side of the tube 4. The
spacer E is next put into place, followed
by the pole piece F, and then by another
spacer G. Around the edge of G glue
a piece of rubber, felt or cord, to act as
a washer to rest the mica diaphragm
upon. After the diaphragm is put into
place put another similar washer around
the top edge of it and then put the spacer
P into place. The cover J, which con-
tains the piece of tubing O for fastening
a horn to, is then put on and the four
machine screws put into place to hold it
tight. If the parts inside are loose, some
cardboard washers should be put under
the piece J until they do not rattle. This
should be done carefully if you wish to
have a loud-speaker which will produce
good music and not noise from parts
inside shifting around. The leads from
the coil H should be wound into a
spiral and then brought out through a
hole in the case which should be bushed
with a piece of rubber tubing.

It will be much better to purchase one
of the numerous horns now on the
market rather than to try to make one.
It is suggested that a wooden one be
bought instead of a metal horn.

The best procedure to follow in mak-
ing this talker is to purchase all the
necessary materials and take those that
are to be machined to the shop with the
drawings accompanying this article and
have them made up. After they have
been made the rest of the job is sim-
plicity itself.

‘The man who spends the few hours
necessary to build this instrument will
find, when he has finished it, that he has
a loud-speaker equal to the best of the
commercial articles and he has that feel
ing of satisfaction which comes only t¢

the man who is able to do things for
himself.

Don’t try to put the whole set in a
box that is too small; remember that if
placed too close together the various
parts will have so much inductive cou-
pling between them that they will howl
horribly.

Don’t break the tips of the vacuum
tubes; if you do they make a fine hissing
noise, but they make punk detectors!
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Improved Honeycomb Coil
Mounting

Sir: I am writing to you in reference to
the article which appeared on page 12 of
your August issue, under heading of “Uni-
wversal Motion For Secondary And Tickler
Coils,” by Arthur S. Gordon. While this
mounting is very ingenious, I am of the
opinion that a mounting as per the accom-
panying sketch would give a much greater
ease of control,
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A movement of the primary may be ef-
fected without the necessity of resetting the
ticklar. Also the tickler may be adjusted
without changing the coupling between prim-
ary and secondary.

I think this to be a decided improvement,
and would appreciate having you pass it on
to the bunch.

Lynchbury, Va. NEeiL E. Henry.

The Time Limitation

Sir: Permit me to congratulate you on the
editorial in August RADIO advocating the
imposition of a time limit on broadcasting
stations, in compensation for that recently
placed on the amateur transmitters by the
Department of Commerce.

Allow me to add that, with a cessation of
broadcasting at a definite hour each night, it
should be possible for amateurs to make use
of the wavelengths given over to broadcasting
previous to that hour, such use to be per-
mitted until some hour the following morning,
or even noon. The morning use of broad-
cast stations is so much less than the PM
use that is seems to me that the stock quota-
tions, weather forecasts, etc., which comprise
the usually briefer broadcasts of the AM
period could be shifted to waves from 600
on up to possibly 1500 meters without very
serious conflict with other work, provided
the exact waves were carefully selected and
no unnecessary broadcasting indulged in
for advertising purposes.

Such a development would be the greatest
assistance to amateur expansion the Depart-
ment of Commerce could possibly put in
effect. It seems to me a time division is more
flexible in adjustment and easier to enforce
than an arbitrary fixing of wavelengths,
which may involve complete rebuilding of a
station.

I agree with your editorial that it is abso-
lutely unjust for each successive attempt of
the Department to adjust conditionss to result
only in further restrictions on the defense-
less amateur, while the broadcaster goes
merrily down the road with a pocket full of
long green siphoned out of the listeners’
pockets through his more or less disguised
advertising, knocking over amateur, coast
station, ship station, navy station, and even
the SOS regulation, as he finds they possibly
stand in his way.

I am heartily sick of the universal cry of
the broadcaster that ‘“the public, the dear
publicc, DEMANDS broadcasting!” 1 can
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only see the thing from the viewpoint of the
law, which holds the instigator of crime
equally liable with the perpetrator thereof.
I see the broadcaster putting up his station
first, without asking the public whether his
action is necessary; then the broadcaster bait-
ing the public with programs he thinks suf-
ficiently good to hold their interest in com-
petition with other stations trying to fill the
same place; and finally, having formed the
broadcasting habit among his circle of lis-
teners, he boldly declares that his station is
in existence BY POPULAR DEMAND! The
dope peddler has equal justification if mere
popular demand is the point of attack.

However, it is perhaps merely visionary to
expect that the amateur will be accorded so
great a recognition of his service to the
radio science as my supposed time division
would presume, and a modification of the
present regulations is all that we may hope
for. »

Whatever the change, it is to be hoped for
the protection of both amateur and listener,
that the practice of permitting broadcasting
every hour in the 24 without equal freedom
for the amateur, or restriction of the amateur
increasingly, be stopped.

I believe I speak for every amateur in
America when I say that I hope the ama-
teur may see the day when he can tramp on
the grave of the nighthawk broadcaster, and
kick his tombstone into perdition beyond
recall. Very truly yours,

L. B. LAIZURE,
Div. Publicity Mgr.
ARR. L.

5544 Highland Ave,
Kansas City, Mo.

The Commissioner’s Answer

Sir:  As requested in your letter, there is
returned herewith the letter of Mr. L. B.
Laizure, of Kansas City, Missouri, comnment-
ing upon an editorial in August RADIO
advocating the imposition of a time limit
for broadcasting stations in compensation for
that recently placed on the amateur trans-
mitters by the Department of Commerce.

The Bureau does not entirely agree with
the views of Mr. Laizure.

The opinion is quite general that broad-
casting has merit and that it will increase
in value with the advance of time, improve-
ment in programs and perfection of appara-
tus. It is not monopolizing the ether and
it is not intended that it should. While
at present there is apparently not sufficient
room for all to operate simultaneously, this
condition is improving and there are en-
couraging prospects that efficient apparatus
intelligently used will make it unnecessary
before very long to restrict the operating
hours of any first-class station.

The present day spark transmitters and
arcs producing mush and harmonics will un-
doubtedly be much improved or replaced by
more efhcient and less interfering apparatus.

As you know, the elimination of the spark
and arc transmitters on ships is an Inter-
national question, as ships from all countries
enter our ports.

The suggestion of Mr. Laizure that muc
of the broadcasting could be carried on ! ..
wavelengths above 600 meters probably ex-
tending to 1500 meters without very serious
conflict with other work is due to his not
being familiar with existing conditions. The
wavelengths between 600 and 1500 meters
are at present considerably crowded. A
large number of the government stations are
within this band, and, in addition to this,
commercial vessels make use of the wave-
lengths of 706, 800 and 1000 meters, and the
marine telephone operates on three bands
between 800 meters and 1200 meters.

Many of the broadcasting stations discon-
tinue transmitting by 10:30 P.M. and those
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who are transmitting after that time should
not seriously interfere with the amateurs,
who are usually well qualified to adjust in-
telligently their selective receivers. 1In this
respect, they have a big advantage over the
inexperiened broadcast listeners, who in many
cases are not familiar with their receivers,
have not had the experience in selective
tuning and do not possess the type of re-
ceivers which the amateur has found best
suited for the elimination of interference.

Many of the regulations of the Department
are not intended to be permanent, but sub-
ject to change as experience indicates such
changes to be necessary, and for the benefit
of the art. Respectfully,

D. B. Carson,

Washington, D. C. Commissioner.

Raising the Ante of Calls Heard

Sir: Having been an interested reader of
Pacific Radio News, now RADIO, for the
past five years, and having followed with
interest its advancement as a radio maga-
zine from year to year, I feel it is my privi-
lege to make any suggestions which will in my
mind tend to better the publication. Although
I honestly believe RADIO ranks highest in
eficiency as a real Book Of Knowledge for
the amateur, there is one department which
in my opinion wastes a good deal of valuable
space and might be greatly improved. I
refer to the Calls Heard List. As the effici-
ency of amateur transmitters has greatly
improved with the adoption of the Continuous
Wave method of transmission, I believe the
distance which Calls Heard should be sub-
mitted to you for publication should be
changed from 250 to 800 miles. This may
seem unfair to some of the gang who may
be in poor localities for radio work, but I
think the majority will agree with me that
any distance under 800 miles should not be
considered exceptional unless it is made on
an oscillating receiving tube. In order to
stand back of this statement I decided to
conduct a 30-day test to ascertain the greatest
distance I could annihilate by the use of a
standard receiver and 1 certainly surprised
even myself,

I have been hearing Hams in the States
for the past two years, but I have never
considered the distance to the 6th and 7th
districts as being great enough to excite me
to send in a list. It was not until I noticed
the list of calls heard rapidly increasing in
number and the increasing difficulty of locat-
ing any station heard over 1000 miles distant
that I thought it worth while to send in a
list. I am sure you will agree with me that
many amateurs suffer from eyestrain as a
result of digging through groups of 50 or
so call letters in order to find some station
which has heard them working over 800 or
1000 miles.

I have tried every hook-up I could lay
my eyes on and I decided to use the well-
known Aeriola Sr. with one-step A.F.A. in
the test. The antenna was more inefficient

«\that those used by the BCL .in the United

r o

States, being but a single wire 14 ft. above
the ground stretched from a small tree to
the house. The list includes stations from
the four boundaries of the Good Old U.S.A.,
some using as low as five (5) watts power.
The majority were heard from 10 to 12 P.M.
local time, from the 10th of August to the
10th of September. I expect soon to be oscil-
lating through 1500 miles of Alaskan at-
mosphere on 20 watts C. W,

Hoping you will publish this, so as to
cause some discussion on the question of Calls
Heard, I am, Yours Always For Better Radio,

LAYTON SCHELL,

Anchorage, Alaska Radio 7AHB
Continued on page 8o
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NEWS OF THE BROADCASTERS

RADIO STATION WSAI

Radio station WSAI is broadcasting on
309 meters from the plant of the U. S. Play-
ing Card Co. at Cincinnati, Ohio. The
transmitter is a standard Western Electric
500-watt set and was reported from every
state except Utah, Nevada and Idaho during
the first four tests.

The antenna system consists of a four-wire
aerial with an active flat top of 65 ft., being

Cape Town, Johannesburg and Durban
have already submitted their broadcasting
schemes and all are equally anxious to have
stations. Municipalities have been favored
because of their semi-government status, their
permanency and the fact that in such cases
they would not look for large profits. It is
reported that only one broadcast station may
be set up within every 100 square miles.

Broadcast station licenses shall permit the

supported by two steel towers on the roof so
as to be 16714 ft. above ground level. A
regular feature of the program is instructions
on how to play various games with cards.

THE RADIO BOOM IN SOUTH

AFRICA
By C. A. REBERGER

As the result of a ruling by the Postmaster-
General of the Union of South Africa, broad-
casting and amateur transmitting stations will
now be permitted. Though there are few
broadcasting stations in this district at
present, the passage of a year is bound to
see the inauguration of many more. Broad-
casting licenses are to be granted only to
cities or towns, the people contributing
towards the upkeep. The ruling says that
every person who is desirous of “listening-in”
to programs of any broadcast station must
procure a “permit,” which costs about $8 per
year. Money realized from the issuance of
“permits” will go toward defraying expenses
of the station. It has been hinted that a
committee is to be appointed by the govern-
ing body of each municipality, which will
have full charge of the broadcasting station
and will be paid a certain sum. It will be
their duty to arrange programs, purchase
necessities, pay all bills relating to the station
and collect for “permits.” This latter scheme,
however, is only a rumor.

WSAIL

station to broadcast for a period of five years.
At the end of four years the broadcaster must
intimate his intention to renew, and, if he
fails to do this at that time, then the Post-
master-General may refuse to renew it. The
P.M.G. also has the authority to cancel a
license if, in his opinion, the station is fail-
ing to transmit programs that he thinks are
of the right type, regardless of how long said
station may have been in operation. The
regulations also contain a clause which says
that a broadcast station must transmit any
provincial news the P.M.G. may see fit to
present to them for transmission.

It is provided that no person shall be al-
lowed to experiment or operate a sending set
within the distance specified in the license of
a broadcaster, without complying with all
regulations. If one is desirous of operating
either type of station, he must apply to the
P.M.G. for a license, which will be given
him after paying the sum of $2. Upon issu-
ance of the license the issuer will state what
power and wavelength shall be used, but it
is understood that no experimenting station
shall make tests, etc., more than twice a week.
Regulations governing the operation of ama-
teur sending stations are very rigid and so
set that they will not in any way ‘“bust up”
any portion of a broadcasting station’s pro-
grams. Likewise, the hours of operation of
the broadcast stations are so arranged that
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they will not interfere with amateur trans-
mitting stations.

As a result of this letting down of the bars,
many new radio factories have started and
dealers are stocking up to meet the demand.
Radio clubs are being started in all the cities
and interest is running high.

NEW ZEALAND NOTES
By L. S. LAxNE

Now that broadcasting is an accomplished
fact, radio is booming in New Zealand.
There are several first class stations giving
entertainment nightly, and there is ample
evidence that their number and quality will
be increased soon. A good feature is the
co-operation between the B.C.L. and the
amateur. Perhaps this is due to the fact that
there is not an overwhelming number of
broadcast listeners, most of them being
roped in by the amateur clubs and initiated
into the pleasures of telegraphy.

Several of the receiving sets installed by
enthusiasts would make most American ama-
teurs green with envy. The writer had the
pleasure of listening on one single tube,
single-circuit regenerative receiver in Auck-
land to a program broadcasted by KFI, Los
Angeles, Calif. True, the music was weak,
but it was good and clear, and when one
considers that it had travelled 6000 miles to
the listener and that he was only using one
tube, it is some receiving. Several other
American stations have been heard, but
mostly with more than one tube. One ham
claims receiving fragments of a concert
from WDAF.

All the better class amateur C. W. stations
on the Pacific Coast that work into the "‘wee
sma’ hours” are heard and copied in this
country, 6XAD being quite a favorite. One
of these days there will be trans-Pacific relay
work, not tests.

At the present time there is under nego-
tiation a system of tests to be carried out
between New Zealand and Australia, across
the Tasman Sea, roughly a distance of 1000
miles. This is nothing as regards distance to
Americans, but we must take into consider-
ation that the stations here are limited to
25 watts.

NEW AUSTRALIAN BROADCAST-
ING REGULATIONS

By L. S. Lane

The govemnrnent of the commonwealth of
Australia has issued its regulations for radio
broadcasting. These regulations have evoked
much cominent, both favorable and adverse,
as they are stricter than those of any other
English-speaking country.  They call for an
oath of secrecy from all licensees excepting
those holding broadcasting receiving licenses.
They state that the issuance of a license
does not relieve the licensee of responsibility
for any infringement of any patent or
invention.

Licensed installations will not be permitted
unless authorized to compete in commercial
trafic with telegraph or telephone services.
If government messages are handled the
licensee must not charge more than half the
rates charged to the general public.

Temporary permits may be granted for
demonstrations of radio telegraphy or tele-
phony in connection with lectures or enter-
tainments of a specified character.

The following scale of fees is laid down
for each year, or portion of a year, during
which the license is in force:

Continued on page 78
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Prepared by White, Prost & Evans, Patent Attorneys, San Francisco, who have been particularly active in the radio
field for many years, and from whom may be obtained further information regarding any of the patents listed below.

L. A. Hazeltine, Pat. No. 1,450,080;
March 27, 1923. Method and electric
circuit arrangement for neutralizing ca-
pacity coupling.

This patent purports to disclose the famous
Hazeltine neutrodyne circuit. As is well
known, when two electric circuits are placed
necar each other (as for example when mag-

capacity coupling with coil 7, and the number
of turns is so chosen that this current, acting
inductively on coil L, by electromagnetic
coupling, just neutralizes in L,, the parasitic
currents. The proper number of turns to
effect this result is readily calculated from
the formula:

L. CH+Cs

L Oeb G

AT T i { il T i i i ittt Tl

netically-coupled by a transformer, or when
they form respectively the input and output
circuits of an audion), a parasitic charging
current is induced by one circuit in the other,
due to the condenser action between them.
The purpose of the patent is so to arrange
the circuit that whatever capacitive coupling
exists is substantially entirely neutralized.
Although the patent discloses several types of
circuits for which the scheme may be applied,
we shall consider its application only for
radio receiving circuits.

In the figure, the conventional antenna
circuit 6-7-9-5 is shown, ia which the ground
connection is made through an electrostatic
screen lining the box 1. The box itself is
divided by a screen 4 that shields the re-
ceiving elements of the detector circuit except
the coupling coil L,. In this way the parasitic
currents are due solely to the electrostatic
coupling between coils 7 and L; and are
therefore more easily neutralized. The un-
desired capacity couplings are indicated in
a somewhat diagrammatic manner by the
condensers C: and Cs located between the
coils.

To neutralize these effects, another con-
ducting element is added, such as a coil L,
which is also electrostatically coupled to one
of the two coils 7 or Li. In this case it is
shown diagrammatically as coupled in this
manner to coil 7/ and as connected conduc-
tively to the other coil L. 'T'he coil L: has a
capacity current induced in it due to its

where now L. and L, represent the number of
turns of coils L. and L,, C,+Cs represents the
total capacity between coils 7 and L. and
C:1+C., the total capacity between coils 7
and L. It is stated in the patent that this
scheme of connections has been used with
great success in certain Navy type receivers;
in these receivers the coils L, and L: were
wound on a common bobbin, coil L. encom-
passing L,, and the whole placed within a
hollow bobbin supporting primary 7, the de-
gree of coupling between primary 7 and
secondaries L, and L: being variable as in the
ordinary loose coupler.

In the commercjalized neutrodyne, a some-
what different arrangement of parts is
utilized to eliminate the capacity coupling ot
the grid and plate in an audion, whether used
as a radio-frequency amplifier or as a de-
tector. The principle, however, is the same.
An extra circuit is provided in that case also,
which includes an inductor coil the equivalent
of L., and which in fact may form a part of
the usual secondary of the coupling trans-
former. Also a variable condenser is sup-
plied, which is the equivalent of the capacity
coupling between coils L: and 7, and is placed
in series with the inductor coil. This con-
denser unites the input and output circuits
capacitively, while the coil is arranged to
induce in one of them a neutralizing current.
The effect of substantial neutralization is pro-
duced by proper adjustment of the condenser.
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H. De F. Arnold, Pat. No. 1,465,332;
August 21, 1923, Vacuum Tube Amplifier.

This patent discloses a scheme whereby a
series of tandem amplifier tubes 10 and 11
may have their space currents supplied from
a.common plate battery 20, without danger
that potential variations in the output of one
tube will affect the output circuit of the

37
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other. The connections are standard except
for the provision of inductances 21 and 28 in
the output circuits of the tubes, and that
capacities 23 and 32 bridge both the battery
21 and the respective inductances 21 and 28.
No clue is given in the patent as to the
relative values of the capacities and induc-
tances, and it is likely that a comparatively
high value is best for the inductances, and a
comparatively low one for the capacities, so
that radio-frequency current will prefer the
capacity path around the battery, while the
inductances help in maintaining the direct
current potential non-fluctuating.

A. N. Pierman, Pat. No. 1,463,554;
July 31, 1923. Mounting for Stems of
Crystal Detectors.

The device described in this patent relates
to a novel form of mounting for the exploring
electrode or catwhisker 20 for a crystal
detector. Instead of a frictional ball and
socket joint as is common, a very simple,

easily constructed device is described. It
includes a vertically supported plate having
a large opening 17 through which the elec-
trode supporting rod 18 passes. Tight wires
such as 21 extend across this opening and
define an opening that is slightly smaller
than the cross section of rod 18, so that when
this rod passes through it is resiliently and
frictionally gripped by these wires. The rod
18 may thus be rotated and also .axially
moved with relative ease.

E. /F. W. Alexanderson,
1,466,263; August 28, 1923.
quency Signaling System.

This patent describes a vacuum tube trans-
mitter set, in which instead of having modu-

Continued on page 68
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Questions submitted for answer in this department should be typewritten or in ink, written on one side of
the paper. All answers of general interest will be published. Readers are invited to use this service with-
out charge, except that 26¢ per question should be forwarded when personal answer by mail is wanted.

Kindly publish the diagram of connec-
tions, of the Grebe CR-12 Broadcast
receiver—L. T. S., San Antonio, Texas.
=—J. F. N., Durham, Calif.

The circuit of the Grebe CR-12 receiver
is shown complete in Fig. 1. The coil

dropped considerably. The fact that changlng
the area of the zinc plate and concentrating
the solution did not increase the voltage indi-
cates that the battery was all right, and your
expectations too high. A borax solution rec-
tifjer may be used to charge storage B bat-

.00025 MF
|

.00025

_?_.oos

STATOR
ROTOR 7/ STATOR

Please publish the specifications for a
rheostat to be used in reducing 100 volts
to 8 volts, being variable in 10-volt steps.

—E. E., Cheviot, Ohio.

It is very difficult to de51gn such a rheostat

without knowing the amount of current you

marked R. F. C. consists of 25 turns of wire
wound on the stator of the variometer. This
coil should be wound on top of the stator,
unless the variometer is of such construction
as to make this impossible, in which case the
winding will have to be placed inside the
stator. If 120 volts is used on the plates of
the audio-frequency amplifier tubes, a C bat-
tery of 9 volts, as is shown in the diagram,
will greatly improve the quality of the ampli-
fied signals.

The writer followed instructions in the
article on Page 19 of April RADIO, for
constructing a 114 volt wet cell. The
result was a voltage of .5 volts, which
dropped to .2 volts if the voltmeter was
held for a few seconds. An ammeter
failed to show over 10 amperes. A
more concentrated solution of sal-am-
moniac was tried; also more zinc area,
without apprecxable effect. Does this
indicate any method of correction? Can
a borax solution rectifier such as is sold
by the “Chi-Rad” Company in Chicago
be used in charging the storage battery
described in July RADIO? Kindly fur-
nish a circuit for a one-step radio-fre-
quency amplifier and detector, using
tuned R. F. coupling, with a C- 301 A and
a C-12 tube.—R. W. F., Glendaie, Calif.

The sal-ammoniac cell cannot be relied
upon to supply more than one .25 ampere
tube, and hence I am astonished that you
were able to draw 10 amperes from it. The
reason why you obtained such a low voltage
reading was probably due to using a low
resistance voltmeter, which drew so much
current from the battery that the voltage

O O

O
—A +% +22v.490 H20

Fiy. 1

teries provided that the battery to be charged
is not too high in voltage. It might be a
good idea to split the battery up into several
sections, charging one section at a time, in
order to obtain the correct charging rate.
The circuit diagram you wish is shown in
Fig. 2.

C301-A

wish to pass through the windings, and the
purpose for which it is to be used, If you
will send me the information, I will be glad
to send you the dimensions of the rheostat.

Would like to obtain the constructional
data for building a C. W. transformer to
convert 110-volt 60-cycle A. C. to 8 volts,
for lighting the filaments of the trans-
mitting tubes, and 1000 volts for the
plates, with taps at 350, 500 and 700
volts.

Assuming a core made of soft iron, built
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up from strips 2 in. wide and 5 in. long, to

a height of 2 in., a cross sectional area of 4
sq. in, will be obtained. If high grade silicon
steel is available, reduce the core area to
half. TFor the primary winding, 256 turns
of No. 16 B.&S. cotton-covered wire will be
correct. The filament secondary consists of
1814 turns of No. 12 B. & S. cotton-covered
wire, with a tap at the 974 turn. The high
voltage secondary is made up of 2320 turns of
No. B. & S. cotton-covered or black enameled
wire, with taps at the 812th, 1160th and
1624th turns.

Regarding the radio - telephone de-
scribed in March RADIO, by G. M. Best,
could I use 6 volts a.c. instead of d.c. on
the filaments of the C-301-A tubes? Also
would it be permissible to use more than
120 volts on the plates of a C-301-A
tube?—J. D. W., Ontario, Calif.

6 volts a.c. may be used to light the fila-
ments of both the oscillator and modulator
tubes, although some noise will result. The
C-301-A will function up to 150 volts plate,
although the writer would not guarantee that
the tube would last very long, in the oscillator
position, at least.

In the diagram of an Efficient I. C. W,
transmitter, published in June RADIO,
a four - terminal spark coil was used,
Kindly reprint this diagram using a
three-terminal Ford coil. What size of
condenser should be used to prevent
sparking in the base of the tube? What
type of antenna would work best with
this set?>—J. H. M., Hilo, Hawaii.

The diagram yvou refer to shows a power
transformer, not a spark coil. Due to the
new and rather strict amateur regulations, a
spark coil supply for a C. W. set is not ad-
visable if a better means is possible. I doubt
if the spark coil would supply sufficient
power to enable you to work over a very
great distance. If, however, you do not care
to build the transformer, I will be glad to
send you a transmitting circuit, in which a
Ford spark coil is used.

Please publish a circuit for a 10-watt
C. W. set using the reversed feed-back
system, and an electrolytic rectifier.

—H. S., Moberly, Mo.

A circuit such as you want was shown in

Fig. 2 on Page 35 of September RADIO.

Kindly publish a circuit for two stages
of radio-frequency amplification, detector
and two stages of audio-frequency ampli-
fication, using honeycomb coils as the
tuned circuit.—S. G., Detroit, Mich.

This circuit was published in August
RADIO, Fig. 3, Page 35. If you have no
copy of August RADIO available, I will be
glad to send you the circuit.

Please publish a circuit for a two-stage
power amplifier, to be used with a popu-
lar make of loud speaker.

—J. J. M., Lowell, Mass.

A two-stage power amplifier, using C-301-
A tubes, is shown in Fig. 4. The choke coils
shown are 25 henrys each, and may be

adapted from Wayne bell - ringing trans-
formers made by the General Electric Com-
pany. The primary winding of the Wayne
transformer has an inductance of approxi-
mately 25 henrys, and the secondary winding
can be abandoned for radio uses.

Why is it, when following the instruc-
tions of S. P. Wright to use water glass
as a binder for coils, that my green silk
wire is badly discolored?—W. R. M.

You probably heated the coils too hot.
They should be dried out in a medium oven,
and not baked as would be enamel. If this
was not the case there may have been some
impurity in the waterglass or the wire may
have been laid on a rusty surface in the oven.
This method is in regular commercial use
with entire success.

NEWS OF THE AMATEUR
OPERATORS

Call letters 8BHN have been re-assigned
to Don Canady, 3439 W. 119th St, Cleve-
land, Ohio.

Call letters 6BCU, formerly assigned to H.
Bidwell, San Marcos, Calif., have been re-
assigned to George Pidcock, 227 First St,
Richmond, Calif.

L. G. Snell, 6APV, 407 W. Ave. 52, Los
Angeles, Calif,, was recently injured by a
fall from the top of a 72-ft. pole, which
buckled and broke as he was erecting it. He
expects to be around again in a few weeks
and finish the job with a 6-wire T aerial
with 20-ft. spreaders and cage lead-in to a
100-watt modified Hartley, both chemical
and “sink” rectified.

7QC has been re-assigned to H. M.
Buroker, Waitsburg, Wash., where he is
operating a 20-watt C. W, and wants QSL’s.
All cards will be answered.

7RB has been assigned to John R. Todd,
who, with 7WX, Geo. C. Miller, is at 3615
East F. St, Tacoma, Wash. 7WX will be
on only during early morning hours. Re-
ports of reception will be appreciated.

Call 9DCJ has been re-assigned to George
A. Heintz, 2015 Clinton Ave., Minneapolis,
Minn. He will QSL all who report his sigs.

Call 9BOL has been re-assigned to Robert
A. Prehm, 86 So. 13th St, Minneapolis,
Minn. 10 watts C. W. Will QSL all cards.

8CCI has been assigned to James C. Lisk,
902 So. Elizabeth St., Lima, Ohio. Please
QSL; all cards answered.

RADIO 6XAD-6ZW
Radio 6XAD-6ZW will be on the air for
the winter on and after October 25th. The
operating nights will be Tuesdays, Thurs-
days, Sundays, from 10:30 P.M. to 4 A.M.
Pacific Coast time.

Four transmitterss form this winter’s
equipment:

1. 250-watt (WE) on 216 meters. Rad.
9.5 amps.

2. 250-watt (GE) on 220 meters. Rad.

8.8 amps.
3. 100-watt (GE and WE) on 212 meters.
Rad. 6 amps.

www.americanradiohistorv.com

1923

4. 20-watt (WE) on 200 meters and be-
low. Rad. 3.2 amps.

500-watt re-built-in-America British tubes
will be used on various wavelengths for ex-
perimental efforts with other “X” stations.
Major Mott will be very glad to hold
especial’ tests on other than his regular
nights, and at any hours that may be con-

venient to East-coast and other distant
operators.

The address is: Avalon, Catalina Island,
California.

Stations reporting 6XAD-6ZW, in addition
to the Australian and New Zealand amateurs
as previously reported, were 2BZD, 3AB,
4FN (Can.), 3BCQ, (3TR), 8H]J, 8CBB,

8BUM, 9AIO, 9AKE, 8ALF.

LS

Readers are invited to send in lists of calls
heard from stations distant 2560 miles or more
from their own station

By 6CHV, 1229 W. 24th St., Los Angeles, Calif.

(6aaj), 6aak, (6aecm), 6abk, 6aiv, 6alx,
(6alv), 6aly, 6ajs, 6anh, 6anb, 6arf, (6asj),
(6a0i), (6aol), 6ao, 6aoc, (6aup), (6aos),
(6aou), (6arb), (6ate), 6atv, 6aty, (6atz),
6aub, (6auu), 6avf, 6avu, 6avv, 6awa, (6awt),
(6bel), 6bej, 6bak, Gbbh, 6beh, (6bfl), 6bty,

6bgd, 6bg, (6bez), (6bgy), 6big, (Bbig), (6bip),
6bix, 6bjs, 6bjy, 6blr, 6bly, (6bnt), 6bob, 6bop,
6bos, (6bql), (6bsj), 6buy, 6can, (6cai), (6¢bd),

6cbu, (6ceu), 6eey, (6cei), (6cej), (6cgd),
6cgg, (6chl), (6¢im), 6cja, 6¢jb, 6cje, 6¢jj,
6ckf, (6ckp), (6¢kr), 6ak, 6dd, (6et), (6fh),

(6fy), (6gr), 6hp, 6hv, 6km, (6tu), (6tv), 6tw,
6zx, 7age, 7agv, 7ahe, 7ain, 7bj, 7ei, 7go, Thum,
7i0, 7iw, 7oh, Ttq, 7zn, 8bs, 9amb. Anyone
hearing my 5 or 50-watt C. W. pse gsl.

By 7AEB, Walter Hemrich (7SC),
Kukak Bay, Alaska
(60 miles from Kodiak)

ler, 3blv, 3bva, 4gl cSeb, c¢5go, 5fc, Szak,
5gp, Sue, 5in, 5lg, 5kg, 5ado, 5nn, 5gm, 5akn,
5mo, 5gi, 6adm, 6od, 6bfg, 6aup, 6bip, 6ber,
6bvg, 6tv, 6hp, 6cfi, 6ber, 6bpz, 6mh, 6bbu,
6bic, 6pl, 6¢ce, 6bvs, 6ceu, 6brf, 6arb, 6bmd, 6zi,
6alv, 6aty, 6afv, 6gr, 6aio, 6et, 6awt, 6beg,
6bry, 6buy, 6bez, 6bqc, 6dro, 6ka, 6rm, 6big,
6chl, 6bjq, 6ajf, 6cba, 6aos, 6cbu, 6ea, 6fh,
6cas, 7nn, Twe, 7qj, 7ly, Tsz, Tqy, 7pf, Tlh,

Tlr, 7eb, Tafo, 7ln, 7wm, 7adp, 7qt, Tje, Tage,
7ads, Tbr, 7agi, Tws, Tzv, Takv, 7ahg, Tcf, Tto,
7go, Tkm, 7bh, 7{fd, 7zd, Tei, 7sa, 8bux, 8xh,
8aio, 7atp, 8biz (or 9biz), 9cip, 9caa, 9amb,
9ape, 91t, 9abu, 9bqq, 9auu, 9ccv, 9cga, 9ban,
9caf, 9dli, 9bkj, 9aic, 9zt.

By 3BVA, 40 S. Beaver St., York, Penna.

C., 13.¥ (4ay), 4bq, (4bx), (4by), 4cs,
(4dn), 4db, 4do, (4dx), 4eb, (4el), 4ep, 4eq,
4fa, (4 ft), 4fs, (4gl), (4gn), 4gx, (4gz), 4hr,
4hs, (4hz), 4ke, (41j), 4me, (4mb), 4mi, (4na),
4nt, 4ot, (4pv), (4qf), (5ac), 5da, 5ek, 5fi,
5gm, (5ga), 5ge, (5gp), (5hl), 5in, 5if, (5ke),
slg, 511, 5lr, 5ma, 5mo, 5mn, 5nj, 5nn, 5ns, Snv,
5pb, 5ph, 5ql, 5rb, (5rl), 5uk, 5uo, 5vy, Swr,
5xv, 5aag, 5abt, 5aec, 5afq, (5agj), 5ajb, 5akn,
5acm, 5air, 5ama, 5amh, (5zas), (5zav), 6adm,
6afh, 6awt, 6bbh, 6bie, 6bvg, 6id, 6cbu qraf,
6tv, 6ka, 9cr, 9ei, (9hk), (91z), (9mf), (9mm),

9nu, (9po), (9pw), (9qr), (9uc), Suz, 9vm,
(9zt), 92y, 9aac, (9aal), 9aau, 9aav, (9aaw),
9acl, 9adx, (9aic), Qaie, (9ahq), 9aim, (9ajh),
9alb, 9amb, 9aou, (9aps), 9apw, 9aqd, 9are,
9arz, 9auu, (9aus), 9ave, 9awg, 9aws, 9ayx,
9axx, 9baf, (9ban), (9baz), 9bdbg, (9bbr), 9beb,
9bds, 9beh, (9bez), 9bjk, (9bkk), (9bkj),
(9bko), 9blg, (9bmu), ,(9brk), 9brx, 9btt,
(9bvz), 9bqh, 9byt, 9bxe, (9bwf), (9caj}),

(9caa), 9ccs, 9edb, (9cee), (9cfk), 9che, 9cho,

9cip, (9¢lz), (9ctr), 9cts, 9ctt, (9cxh), (9cwi),

9czs, (9cvs), 9daf, (9dcj), 9dew, (9dek), 9ddm,

g9dge, (9dgv), (9dhp), 9dis, 9dli, (9doe), 9dqs,

9dqe, 9drr, (9dts), 9dva, 9dve, 9dxn, (9dzy),

9alb, 9ebp, (9eev), (9efz), (9egh), 9ehn, Yeis,
(lacu),

(9eky),
1. C lckp, (8va),
(9aaw), (91z2).

(8awp), (8cde),

Can.—C. W.: (1ar), 2bn, (3bp), (3ds), 3ge,
(3gk), (3he), 3kg, (3ni), 3oh, 3ty, (3xn), 3adn,
3zt, 3xx. Will answer all mail communications.

Continued on page 44
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Canadian 9BP Reports Calls Heard at WNP,
July 28th, September 20th

ANADIAN station 9BP operated by me

at Prince Rupert, B. C., was the first
amateur station to work WNP, Bowdoin,
in winter quarters at Refuge Harbor, 10
miles north of Etah, North Greenland, lati-
tude 78.30 north, longitude 72.30 west. On
September 7th I first got into communication
with Donald H. Mix, the operator who was
chosen to accompany the McMillan expedi-
tion to the Arctic, and since then I have
maintained regular communication with him
and relayed his messages to America.

Mix advises that Can. 9BP is the only
station to date (Sept. 20th) that has success-
fully communicated with him, although he
has heard 500 American stations (and was
heard by 1ANA at Chatham, Mass, on
August 27th, after three weeks’ silence). He
has advised the Chicago Radio Labor-
atory, through me, that I am the winner of
Zenith set, a duplicate of the receiving
equipment on the Bowdoin, which was of-
fered as a prize to the first amateur success-
fully communicating with Mix.

My transmitter employs two 50-watt tubes
in a self-rectifying circuit. My receiver is
a three-circuit regenerative with audio-fre-
quency amplification. The Boawdoin’s signals
have been loud at times and I have found no
difficulty in taking many messagess for relay
and also in copying about 600 words of press
for the New York W orld, together with the
list of amateur stations heard by Mix from
July 20th to September 20th. I have also been
giving the expedition the news of the day,
including their first news of the Japanese
earthquake and Jack Dempsey’s victory over
Firpo. Mix has been unable to get any of
the press transmitted by the high power
station at Annapolis because it is drowned
by the high power European stations on his
single-circuit long wave tuner.

Both stations have been bothered by static
and interference from VAJ, the 7 kw. Navy
spark station on Digby Island, two miles
from me, has made it necessary to do most
of our work after midnight, which is three
in the morning for Mix.

Mix tells me that the station is still located
aboard the Bowdoin and that, although some
of the food and supplies have been taken
ashore, the members of the expedition are
living aboard and will continue to do so.
There is danger that the ship may be
crushed by the ice, and, in that case, it will
be necessary to move their headquarters to
shore. A new aerial and counterpoise for
the transmitter is being rigged up. He states
that early in September there was a foot of
snow on the ground and ice was beginning
to form in the harbor. The temperature was
22 degrees F. They are in the midst of the
country where members of former expeditions
perished, including seventeen members of the
Greely expedition who died of starvation in
1884. Conditions are good for the scientific
observations they wish to make and the vari-
ous points they are to visit can easily be
reached by dog sledge after the harbor
freezes. ‘The party is planning to set up a
tablet entrusted to them by the National
Geographic Society, and they say they can
reach Cape Sabine with their dogs in six
hours for that purpose.

Walrus hunting is one of the occupations
of the party and they are depending on a
supply of walrus meat for their subsistence
during the winter months. Up to the be-
ginning of September they already had the
meat of five walrus packed away under rocks
on shore as a base of supplies and this was

By Jaclt Barnsley

being increaded from time to time as op-
portunity arose.

The object of the expedition is to study
the flora and fauna of the northland and to
gather data on magnetic phenomena. A
magnetic observatory was set up on shore for
this purpose soon after the arrival of the ship
and regular observations are being taken
which will prove of great value from a
scientific viewpoint.

A cairn was discovered on the west side of
Refuge Bay by the explorers. This cairn
was erected seventy years ago by the first
American Arctic explorer, Dr. Elisha Kent
Kane.

Wood is very precious in the far north.
The wood used by the expedition in the
building of a large and comfortable house at
Etah in 1914 they found had been completely
demolished and all that was left to indicate a
former habitation was some rusty cans and
scrap iron. All wood had disappeared.

Before the Boadoin left Wiscassett, Maine,
on June 23rd last for her fourteen months’
trip to the top of the world, it was announced
that she would endeavor to keep in touch
with the outside world by amateur radio
and this she has been enabled to do through
my station. Other polar expeditions have
carried radio apparatus and failed to keep
in communication.. But where commercial
radio has failed the amateurs have succeeded.

During the summer months there was con-
tinuous light fading into twilight, but never
getting dark. This made radio work difficult,
but, with the coming of winter with con-
tinuous darkness, the radio conditions should
improve materially and no doubt communica-
tions will be established by the Bowdoin with
other stations. Probably before this is pub-
lished. Mix expressed a wish to be able to
work other stations so as to take part of the
load off this one and thanked me heartily for
listening for him nightly and relaying the
messages which he sends me to be forwarded.
At the time of writing he was just beginning
to hear broadcasting stations loud enough for
a loud speaker. The stations that he was
able to get best were KFH?, KFI, WJAZ,
WDAP and WOAW. The call letters of
amateur stations heard by Mix up to Septem-
ber 20th were as follows:

Calls Heard bv Operator Donald H. Mix
Aboard Schooner “Boawdoin”

Heard at Godthaab, Greenland, July 28th
to 31st ‘(ck6)—Ilccz, 8apn, 8bjz, 8dcz, Boe,
9aly.

Heard July 31st and August 1st, 65 North
lat. 53 west long. (ck11)—I1cre, 2bgh, 3apr,
3(zis. 8bdu, 8bxx, 8ced, 8dla, 8px, 8nb, Can.
1dd.

Heard August 1st, 66 north lat. 55 west
long. (ck4)—3zs, 8nb, 8px, 9aps,

Heard August 2nd and 3rd, 69 north lat.
55 west long. (ck5)—1cmp, lee, 2axk, 3zm,
8ame.

Heard August 3rd, 71 north lat. 56 west
long. (ck 8)—laqm, 1bac, luh, 2awf, 2cqz,
8cgu, Can. 3dj, Can. 3gk.

Heard August 6th and 7th, 77 north lat.
71 west long. (ckll)—lajp, layz, 1brq, 1ts,
2bum, 2cur, 2cxd, 3bdo, 3bnu, 8csj, 9dce.

Heard at Refuge Harbor, Greenland, lat.
78.30 north long. 72.30 west, August 8th to
September 20th, first district (ck18)—1labs,
lacu, lali, lana, larf, 1aw, 1bbo, 1bcg, 1bes,
1bvr, tedm, 1ckp, 1lecpo, ler, 1fb, 1fm, 1luj,
1ze.

Second District (ck21)—2acd, 2afp, 2agb, "

2ajw, 2alm, 2awh, 2brb, 2brc, 2bsc, 2byc,
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2bzv, 2cbe, 2cbg, 2cji, 2cla, 2coa, 2om, 2rb,
2rs, 2wr, 2fp.

Third District (ck10)—3ab, 3apt,
3bg, 3bva, 3bvl, 3iw, 3me, 3vo, 3zo.

Fourth District (ck9)—4by, 4ch, 4ft, 4gl,
4gx, 4hs, 4ku, 4qu, 4rh.

Fifth District (ck46)—S5acr, 5adb, 5ado,
Saec, Saeu, 5agj, Saic, Saij, Saiu, 5ajj, Sakn,
Saky, S5alr, 5ama, 5bm, 5dw, 5ek, 5fc, 5ga,
Sge, S5gm, 5gp, Shl, Sin, 5jf, Sky, Slg, 5ll, Slr,
Smm, 5mn, 5nn, 5ns, 5nu, 5pb, 5qe, 5qq, 5qr,
5rm, 5uk, Suo, Sva, Swg, 5xv, 5za, 5zav.

Sixth District (ck83) — 6aak, 6abk, 6ac,
6acg. 6age, 6aiv, 6ajd, 6anb, 6aol, 6aos, 6aou,
6aph, 6arb, 6atc, 6avv, 6awt, 6bbc, 6bbh,
6bbw, 6bcl, 6bgv, 6bgy, 6bic, 6bih, 6bjq,
6bkh, 6blv, 6bly, 6bou, 6bpz, 6bgb, 6bqc,
6bql, 6brf, 6bou, 6bve, 6bvg, 6bvs, 6bwz,
6cai, 6cat, 6cbu, 6ced, 6ecy, 6eet, 6cfi, 6cfz,
6cgd, 6cgw, 6che, 6¢hl, 6chv, 6¢cid 6ckf, 6ckh,
6ckp, 6cmi, 6emr, 6cmu, 6enl, 6dd, 6et, 6fh,
6fy, 6hp, 6hv, 6jx, 6ka, 6km, 6nb, 6pl, 6rm,
6tu, 6tv, 6ua, 6uo, 6ux, 6vk, 6zah, 6zar, 6zk,
6zp, 6zx.

Seventh District (ck48)—7abf, 7aic, 7acm,
7adp, 7adr, 7ael, 7agi, 7agv, 7ahv, 7ak, 7bg,
7bj, 7br, 7cf, 7dc, 7ei, 7fd, 7ge, 7gi, 7go, 7gp,
7hg, 7io, 7iy, 7je, 7ks, 7kv, 7lh, 7In, 7lr, 7ly,
7qy, 7sf, 7sz, 7tk, 7to, 7tq, 7ud, 7we, 7w,
Tws, 7ya, 7yl, 7zd, 7zf, 7zl, 7zn, 7zu.

Eighth District (ck69)—8aab, 8aaj, 8ab,
8ada, 8aeg, 8afp, 8aio, 8amf, 8amm, 8amp,
8anp, 8apt, 8apy, 8aq, 8aqo, 8asv, 8avd, 8avn,
8awp, 8bbi, 8bci, 8bda, 8bdu, 8bdv, 8bfh,
8bjv, 8blx, 8bvt, 8bxh, 8ccr, 8cdd, 8cdz, 8cei,
8cko, 8cpp, 8cqh, 8crb, 8ctp, 8cur, 8cwu,
8cxm, 8cyz, 8dat, 8dig, 8djd, 8djf, 8dkm, 8es,
8ft, 8gz, 8hn, 8hv, 8ig, 8ij, 8kg, 8kj, 8rj, 8ry,
8ue, Suk, 8vn, 8vq, 8vt, 8vw, 8vy, 8xh, 8yv,
8zc, 8zz.

Ninth District (ck180)—9aal, 9aaq, 9aau,
9aav, 9aaw, 9ack, 9aec, 9ahj, 9ahz, 9aic,
9aim, 9aja, 9ajh, 9alb, 9alx, 9amf, 9ami,
9aml, 9ams, 9aog, 9ape, 9apf, 9apv, 9apw,
9aqg, 9aqk, 9arc, 9arz, 9aua, 9auuy, 9avg,
9avi, 9avn, 9avp, 9avz, 9awg, 9awk, 9axx,
9ayi, 9ayl, 9azx, 9baf, 9ban, 9bay, 9bbw,
9bch, 9bdb, 9bdh, 9bds, 9be, Ibez, 9Ibfi, Ibhc,
9bhd, 9bhq, 9bjk, 9bk, 9bkk, 9bkr, 9bmu,
9bmx, 9bpv, 9bqj, 9bqq, 9bqy, 9brk, 9brs,
9brx, 9bsg, 9bsz, 9btl, 9btt, 9bun, 9bvo, Ibwf,
9bxe, 9bye, 9byt, Ibze, 9bzi, 9caa, 9cah, 9caj,
9ccs, 9ccz, 9cdr, 9cdv, 9ce, 9cfk, 9cfy, 9cga,
9ch, 9che, 9cil, 9cip, 9cjs, 9cka, 9cks, 9cln,
9cte, 9ctn, 9ctv, 9cve, 9evi, 9cvo, 9cvs, 9cxh,
9cxo, 9czw, 9dat, 9daw, 9dbh, 9dcr, 9det,
9dcw, 9ddj, 9dek, 9dge, 9dgv, 9dgw, 9dhg,
9dhn, 9dhp, 9dhs, 9djb, 9dkj, 9dkq, 9dky,
9dli, 9doc, 9doe, 9dof, 9dpf, 9dqe, 9dgh,
9dqm, 9dqu, 9drk, 9dro, 9drr, 9dsw, 9dte,
9dwm, 9dxr, 9dyz, 9dzy, 9eae, 9ebp, Jebt,
9eea, 9eev, 9ehn, 9eiv, 9ekf, Jekt, Jeky, Jelb,
9eld, 9es, 9gd, 9gk, 9hk, 9hm, 9hw, %ig, 9ih,
9jf, 91z, 9me, 9mf, 9nu, 9pn, 9qi, Juc, Juh,
9xn, 9zg, 9zt, 9zy, —9bdh spark.

Canadian Stations (ck14)—2bn, 2cg, 3bp,
3ni, 3xn, 4cl, 4dq, 4er, Scn, Sct, 5go, Shb,
Shg, 9bp. i

Alaska Station—7it.

Hawaii Station—6ceu.

Mexico Station—]JH.

3bfu,

Bulletin 916 from General Radio Co. of
Cambridge, Mass., illustrates and describes a
number of new or standard high-grade parts,
including a four-step inductor and a variable
air condenser especially designed for experi-
mental use, vacuum tube sockets, amplifying
and modulation transformers, rheostats and
potentiometers, hotwire ammeters, and a com-
plete amplifier unit.
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Bradleyleak, a grid leak
adjustable between 14 and 10
megohms without noises,
steps or jumps, by turning the
adjusting knob; makes possi-
ble the accurate adjustment
of grid leak resistance for
any tube used in a detector
circuit; base is recessed to
receive .00025 mfd. fixed
condenser as an extra at-
tachment.

Atherton Super Audio-
Frequency Transformer for
powerful amplification and
clear reproduction over all
wavelengths without distor-
tion or resonant peak; made
in three ratios: 5 to 1 for
first stage, 3.75 to 1 for
second stage and 1.45 to 1
for third stage.

Alsop Vacua-Pump and
Gauge for exhausting vacu-
um tubes or for other vacuum
experiments in radio.

“Metalectric’”’ soldering iron
with 8 ft. of cord wire, series
current tap and attachment
plug for operation on any
electric circuit in series with
a lamp, constructed entirely
of nickeled metal with Ger-
man silver point and inter-
changeable tip; point con-
nected to handle by a spring
coil so as to “get around
corners” in intricate solder-
ing; heating element of
nickel chromium.

C-H Radio Switch, a con-
veniéent and dependable
means for connecting and
disconnecting the A battery;
has positive wiping contact
and is fitted for panel mount-
ing; set is connected by
pulling switch knob out and
disconnected by pushing it in.

*

Adio rrequERtY

TRAnSFORMER

“Tri-Coil” radio-frequency
transformer with compensat-
ing coil method of coupling
so as to give high amplifica-
tion over entire range of
broadcast wavelengths. “The
compensating coil shifts the
phase of any energy passing
from the plate to the grid
circuit of any amplifier, thus
tending to eliminate regen-
erative howling and to neu-
tralize the effect of changes
in load or capacity in the
primary part of the circuit
on the secondary part of the
circuit.”

Remler New Model
Type 500 Variometer,
range 180-570 meters;
new design of internal
pigtail connections in-
sure permanent and
quiet contacts; black
rotor and stator; pol-
ished nickeled stand-
ards and trimmings;
green silk windings.

Horne ‘“Verni- Tuner,” a
combination in one mount-
ing of primary and secondary
windings and variable con-
densers with binding posts
for aerial, ground and output
circuits ready for panel
mounting; tunes up to 550
meters; intended for use as
a complete tuned radio-fre-
quency unit, for use in re-
generative circuits or as a
Reinartz or Flewelling tuner,

Wwww.americanradiohistorv.com
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AT FIRST it was just our own word. W
claimed Filkostat was best. We proved
it by laboratory comparisons.

Now radio fans everywhere are joining in
the chorus: “Filkostat is the best filament
control.” Their own working comparisons
prove it and the testimony keeps pouring
in. Here is some of it.

Recommended
and sold by
Dealers in
High Class
Radio Supplies

In Canada 2.75

“Fil-Ko-Srat results are simply wonderful. Reception of broadcast was
a revelation to me, absolutely no noise or distortion of any kind. 1
have been using a wire rheostat and tube noises, etc., which were im-
possible to eliminate are entirely done away with.”

George A. Farley, Baltimore, Md.

“I have tried four different rheostats and must say the Fil-Ko-Stat beats
them all.” W R. Hagedorn, Hay Springs, Nebraska.

“The Fil-Ko-Stat is the most satisfactory instrument of its kind I have
ever used.” Arland M. Kenny, D M. D., Boston, Mass.

“I am of the opinion that the Fil-Ko-Stat js the best filament control on
the market 3 I have recomrhended the instrument highly and it
is a fact that I picked up two Los Angeles stations with a single regen.

“Since using your Fil-Ko-Stat, I have picked up five stations I never
heard before.” A S. Alisup, Kansas City, Mo.

“In my estimation the Fil-Ko-Stat is the finest adjusting rheostat on
the market. "
C. J Eastman, Radio Engineer, Omaha, Nebraska.

“I¢ is only since using the Fil-Ko-Stat that I realize how wonderful a

erative detector shortly after installing it.”
Paul H Woodruft, Chicago, Il

“Comparisons were made with every reliable filament control on the
market and we are pleased to note that your Fil-Ko-Stat gives the clos-

e

radio sst can be made.” S. George Kerngood, New York. ‘ A Srpely

; est possible adgustment of any type of vacuum tube, and was the only e diwit
“] have tried all rheostats on the market, and the Fil-Ko-Stat is so far instrument which could be used for all tubes, giving equal critical ad- &y ity j
superior for fine tuning, that you are certainly deserving of every radio justment at the high resistance as at the low resistance.” }q'ﬂ‘ s

fan’s good wishes. R. C. Stewart, Williamsport, Pa Radio Guild, Inc., New York.

FIL-KO-STAT, distinctly designed to permit infinite adjustment of the minute electric currents used in heat-
ing the vacuum tube filament, gives absolute control of electronic flow and the finest tuning possible, conquer- .

ing distance and eliminating noise.

FIL- KQO-STAT has no screws to tamper with, no adjustments to puzzle you. Only two terminals and you
use them for ALL tubes—including 5 watt transmitting tubes. Itis triple tested and adjusted at the factory to

the ideal “off” position for any of them.
FIL-KQO-STAT resistance element is the result of considerable experimentation. Itis 70% metallic substance.

While the inability of the wire rheostat to properly control the electronic flow is generally admitted, it is also
wise to avoid the use of inferior powdered carbon rheostats. Our experiments have proven them unreliable.
Our experiments likewise proved the weakness of the easily broken disk type.

We have a limited edition of
W. G. Merritt Garvey’s Radio
Hand Book. It contains hook
ups, general statistics and ad-
vice to the set builder. Dis-
covering that Mr. Garvey rec-
ommended the Filkostat for
fine filament control, we have
taken over an edition and will
gsend a copy of this booklet
anywhere at the handling cost
of 10c.

g

Filkostat reliability and dur-
ability are unconditionally
guaranteed by the manufac-

tutrer. DEPT. R 11 -218.222 W. 34th ST,
The D. X. Instrument Co., J .

Harrisburg, Pa.

RADIO STORES CORPORATION

SOLE INTERNATIONAL DISTRIBUTORS
NEW YORK
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e World’s Mo
Popular Batlery)

Nothing speaks so elo
thru sh

A NEW TRADE-MARK FOR A TRIED AND

PROVEN PRODUCT

Its phenomenal success hasled to the introduction

of

many inferior and make-shift imitations. To

insure our reputation and protect the buying

ublic_against substitution, the Radio De Luxe
OMCI—?

ARGER henceforth will be sold under a

new Trade-Mark, viz. :

HOMCRARGER

Retaining the same fundamentally correct oper-

ating
R

principle and beautiful appearance of our

adio De Luxe model, it is a step nearer ultimate

perfection through adoption of several construction
refinements dictated by the policy of Progress.

GOLD SEAL HOMCHARGERS will outs
Business Builders'’ illustrates many attr,
operate with the Trade i

HOMCHARGER'S 10 POINTS OF
SUPERIORITY
Simple—Only one moving and wearing part,
replaceable after thousands of hours use for
$1.00. Willlast alifetime.

Efficient— Usesless than one-halfthecurrentof
any bulb or liquid type rectifier. Will charge
any radio or automobile battery for a nickel.

DEALERS!

Discounts, TODAY.

F%eAutomaticElectrical DevicesCo., 117 West Third St. Cincinnati,O.

(gnsist

on the GOLD SEAL

[tis your protection against substitution.
order by name and verify by the GOLD SEAL,
on the carton as wel las the nameplate.

ell any other radio device this season.

active sales helEs and explains how we are prepared to co-
n making this a *HOMCHARG

quently of HOMCHARGER satisfaction as the fact that
eer merit alone it has become the standard by which
chargers are judged. Over 125,000 HOMCHARGERS already
most convincin

b

all other battery
in use offer the

g proof that it is the most efficient, economical and fool-proof
attery charger at any price.

3. (%uick—lts high charging rate of 7 amperes
eliminates lon? waiting for lbq‘ttery to become
charged. Will charge any "A” or “B" battery
over night, or three times as fast as a 2-ampere
machine.

4. Clean—No expensive bulbs to break or acids
to spill or replace. No acid fumes. Charges
without muss, fuss or bother.
Dependable—Tungsten contacts insure con-
tinuous operation—prevent sticking and stop-
ping.

Fool-Proof —Can be operated by anyone.
Attach to lamp socket and connect battery

either way, it will always charge. High-grade
ammeter eliminates guess work.
7. Safe—No danger ofshock or fire. Tested and

approved by Fire Insurance Underwriters

everywhere. Gives tapering charge—will not

overheat or injure battery.

Beautiful-——Mahogany and Gold Finish.

Ungqualifiedly Guaranteed.

0. Popularly Priced—Retails at $18.50 complete
(522.00 Canada). No extras to buy. Sold by
all dealers.

FREE BROADCASTING LIST. Send to-

day for Free List of Broadcasting

Stations, and Circular Describing the Gold

Seal Homcharger.

JOBBERS!

Se®

“GOLD SEAL

R Year.” Send for your copy and Trade

ARUL:
UNQUALIFIEDLY
GUARANTEED

When buying
which appears

WESTERN DISTRIBUTOR:

BERTRAM

SMITH

516 San Fernando Bldg. Los Angeles, Cal.
Shipments to all points west of Rockies from Los Angeles stock,

« Largest Manufacturers of Vibrating Rectifiers in the World ~

11
23
43

3
11
23

1200 Bedford Ave.

' MONTROSE CONDENSERS

The Condenser with the genuine

Bakelite end pieces.
Plate Vernier ....... 2hte . ra$2:20
IRlatiel VIOGNIET i rmpeq- | 00 kil b sl 2 = 2.55
Plate Vernier . B 0 ¢ -l e 3.35
Vernier Condensers include dial.
Platel Plain’ "Tia: e ot afth T = .75
Blate Plain: Saemshiet =] ot IS o8 | 1.20
Plate Blalin, 2l o Wb oty 1.65

MFG. CO.
Brooklyn, N. Y.

MONTROSE

Let Radio Experts Buy For You

Why hunt from store to store? Save time, trouble and
money—a group of Radio Experts in New York will
act as your personal representative, buy for you any
standard make of radio equipment you want, from the
smallest part to a complete set, either assembled or
unassembled, and deliver it to you prepaid—all for
less than if you did your own buying. Satisfaction
guaranteed. Advice on all radio problems—free to
our clients. Write for plan.

PERSONAL SERVICE PURCHASING BUREAU

606 Fifth Ave., Desk 14, New York

This
Ser-
vice
is
Free

Tell them that you saw it in RADIOQ

www.americanradiohistorv.com

CALLS HEARD

Continued from page 40

By 9BWF, 25615 S. Harrison St., Ft. Wayne, Ind.

law, (fﬁr), 1fb, (lon), (1rr), (lacu), lacz,
lajp, (larf), lawj, (1bbo), 1lbeg, 1lcez, ledm,
(lemp), (lepo), 1brq, (2by),  (2fp),
(2acd), 2ana, 2awf, (2axf), 2bbv, 2ber,
(2brb), 2brf, (2bsc), 2bum, (2¢br),
2¢jr, (2cui), 2ecur, (2¢uz), (2cto),
(3ab), 3bg, 3de, 3hs, (3hh), 3il, (3iw),
3nz, 3sg, 3tj, 3uk, 3vo, 3wf, 3z0, 3ajg,
(3awh), 3adb, (3bbv), (3bgg),
3bml, 8bnu, 3bol, (3brf), 3bva, (3bvl), (3bwt),
4by, 4cs, 4db, 4do, 4dt, deb, def, 4ga, 4gl, 4gn,
4hl, (4hs), 4hz, 4iw, (4ke), (4ku), 4nw, 4me,
5aj, 5ek, 5fz, 5gi, 5gm, 5gp, 5hl, 5ke, 5ly, 5mm,
5nj, 5nz, 5re, 5rq, (5rl), (5s1), 5um, 5xw, 5abj,
(5aam), (5akw), S5aec, 5amf, Sarr, 5xab, 5zav,
6zz, 6awt, 7zo, (8ag), (Bes), (8fm), (8hn),
(8hv), (Bkj), (Snd%. (8sf), (8wg), (8zc),
(‘San.d), (8atp), (8awp), (8az0), (8bei), (8bfh),
(8bfi), (8bdh), (8bjv), (8cei), (8cdc), (8cqh),
(8ctn), (80xm5, (8dgs), (8dki), (8eak) qraf,
(9ta), (9aaw), (9acl), (9aic), (9aus),
. (9beh), (9bis), (9bqq), (9bsg), (9brk).
(9cepp), (9der), (9dhp), (9dpe), (9eev), (9efz),
(9ekf), (9elb).

Can. (2bn), 3ds, (3ia), (3in), wwv.

Anyone in Ore., Mont., Idaho, Nev., N. M.,

(333),
(3auv),
(3bfu), (3bdo),

(9awa),

Ariz. or Utah hearing my 10watt during Aug.
nn(:1 Sept. pse qsl. All answered with printed
card.

By 7BJ, Vancouver, Wash.
law, 1bbo, 5ado, (5aij), 5gp, 5in, 5ns, 5uo,

6bbh, 6cer, 6zh, 8apt, 8abei, (8es), 8zj, 9aal,
9ahz, 9aie, 9ape, 9amb, (9ave), 9awg, 9axx,
9baf, 9ban, 9bjk, 9bun, 9bsg, 9bqq, 9c¢cp. 9caa,
9ces, 9cip, 9cga, 9eve, 9dge, 9dqu, 9dli, 9dro,
9eky, 9elb, 9ig, 9qf, 9uh, (9zt).

By 6CBE, Alameda, California

1bu, dar, 5za, 5lg, (vy gsa), (6's too numer-
ous),

7a.ci. Tacv, Tafe, 7afo, Takv, Tali, 7auz,
Tadl, 7bj, Tbr, 7bj, Thg, Thf, Thk (vy vy qsa),
7sf (all over room), Tnr, Ty, 7qy, 7qi, 7yl

Twt, etc., 8biy, 8dig, 9aaw, 9au (read all over
room), 9axx, 9bun, 9der, 9dt, 9je, 9zt, (Any-
body hearing 6CBE 5-watt C. W. pse. gsl.)

By Gerald Newmarch, Canadian 5CD, 1439
Comox St., Vancouver, Can.

All C. W.: Can.—3bp, 4bv, 4br, 4hh, 4dk,
9bx, 9bp. Amer.—5qy, 5uj, 5zag, 5xd, 5za, 5Sge,
S5aby, 5zak, 5ke, 5xaj, 5qt, 5xb, 5zav, 5acf,
5ado, 6z0 gsa, 6bjq, 6zw, 6bin, 6bow, 6if, 6bx,
6bgb, 6cc %qsa all over room), 6rm, 6zz, 6fh,
6xk, Gzb, 6re, 6bkz, 6bic, 6avf, 6arr, 6aiy, 6zn,
6anh, 6a0, 6bcl, 6bjr, 6bko, 6bcl, 6lu, 6zh, 6bao,
6aqw, 7bj, 7pf, Tsy, 7ny, Tom, 7zo, Tnf, Tadg,
Tey, 7tt, Tba, 7aff 7Twt, 7zn, Tmf, 7zu, Tlr, 7ri,
Twe, Tiy, 7gn, Tua, Tgk, Tzv, 7dh, 7abb (qsa),
Tio, 7lo, 8axe, 8Sue, 8bk, 8asv, 8beo, 9bik, 9bj,
9zm, 9bji, 9qa, 9asr, 9bjv, 9bx, 9aza, 9gs, 9bes,
9yw, 9uh, 9cwr, 9abu, 9Yeea, 9cvg, 9lw.

Phones: kpo, kuo, kdyl, kdyf, kfbk, kfdb,
kfz, kgw, kgzb, kzr, kfi, kfae, cfen, cfee. 5-watt
C. W. coming up at 5CD.

At 8AGO, Biddle Arthurs, Jr., 3046 Centre Ave.,
Pittsburgh, Pa.

1gv, 1liv, 1my, luj, luu, 1labs,
(lajx), 1alj, lana, lapm, (laqm), (lask), lbbo,
lbcu, 1bes, 1bez, 1bfq, 1bge, 1biy, 1bkq, 1bri,
ledm, lemp, lemx, (lepd), 1xp, 2al, 2ax, 2by,
2fz, (2kk), 2mu, 2rb, 2wf, 2acd, 2aja, 2aly,.
2apy, 2awh, (2awl), (2axf), 2ayz, (2baw),
(2bbx), 2bgi, 2bei, (2brb), 2bre, (2bsc), 2bum,
2bvh, 2byc, (2byg), 2caf, (2cee), (2cei), 2c¢fb,
(2¢im), 2¢lu, (2cqz), (2cui), 2cur, 2c¢vu, (2e¢xz),
2czr, (3ab), 3bg, (3ds), 3dq, 3fs, (3hh), 3iw,
3oe, (3sg), 3tr, 3vo, 3aak, (3adb), (3apt), 3auu,
3auv, (3awh), (3bbv), 3bei, 3bek, (3bgg), 3bgt,

(lacu), 1aip,

3blu, (3bnu), 38bqa, 3brf, (3bva), 3bvl),
(8ceu), 3efv, (3cia), 3eve, 3zo0, 3zs, 4ab, d4ai,
4by, 41t, (4gl), (4gw), 4gx, 4hs, (4ke), 4ku,

41j, 4mb, 4mi, 5gm, 5gp, 5hl, 5nj, 5ns, 5aag,
S5abt, 5ack, 5amh, 5zas, 5zav, 7zn, 8's too numer-
ous, 9dk, 9ei, 9nu, 9pn, 9qb, Yvm, 9aas, 9aaw,
(9aem), 9ajh, 9aps, (9apv), Yapw, 9awa, 9awg,
9beh, (9bgy), 9bqq, 9brx, 9btt, 9bzi, 9ccz, 9cfk,
(9cln), 9dek, 9dhg, 9dlw, 9dns, 9egh, 9ekf, 9zt.

Can.—2bn, (3aa), 3bp, 3co, 3ds, 3ni, 3oh,
3xn, (3xx).

Daylight: liv, 1biy, 1bri, lemx, 2awh,
(2bbx), 2brb, 2bte, 2byg, (2cxd), (3ab), 3bg,

3hh, 38ia, 3iw, 3tr, 3aak, 3auv, 3awh, (3bgg),
3bnu, (3bva), (3bvl), (3ccu), (3cia), 4ft, 4gx,
(8bbf) (8blg), (8bvx), (8¢tn), (8ddx),
(Sdkmi, others too numerous, 9ajh. Can—
(3aa), 3xn.

By 6GZ, 1430 Wright St., Los Angeles, Calif,
S5ako, b5aky, 5ns, 6aa, 6abk, 6acm, 6acz,
6agw, 6alq, 6alx, 6aly, 6ams, 6aos, 6aot, 6agp,
6arb, 6atv, 6aty, 6avn, 6bcl, 6bez, 6bfl, 6bfy,
6bih, 6bin, 6bip, 6bli, 6bly, 6bmd, 6bne, 6bql,
6buy, 6cbd, 6cbu, 6ccu, 6cei, 6chl, 6chz, 6gr,
6ik, 6in, 6rm, 7acy, 7adg, 7adp, 7afn, 7age,
7agv, Tagw, 7agy, Tahe, Taiy, 7bj, 7br, 7ef, 7er,
71d, 7go, Tgp, Tih, Tio, Tiy, 7ji, Tiw, 7ks, 7la,
7ln, 7Ir, 7nn, Toh, 7Tpj, 7qi, Tqn, Tqt, Tsc, 7Tvf,
Twg, Twm, 7wo, Tya, 7zf, 9amb, 9ayu, 9bxq,
9caa, 9dli, 9dva, 9eea. Can.—5en, 5go.

Continued on page 46
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What the Gr-eatest' of
CALL BOOKS Contains:
= :

! brand new issue of the Citizens Radio Call Book con-
tains all the Broadcasting Stations with schedules,
; also wavelength, kilocycle and class of station
(A-B-C), complete list of Foreign Broadcast Stations;
Extra large Broadcasting Map,; showing location and call letters
of all broadcasting stations.

Complete air line distance map—you can instantly see, in plain

P A G E S figures, distance you are from transmitting station.
Blank Map to mark your personal records on distant stations,
also log sheet to mark all dial readings to preserve for future

.....

of the most reference.
2 Contains new list of all American, Canadian, English, French,
essentla! data’ Aust;alian and World’s amateur stations, with call letters and
costing location.
. thousands aﬁﬁ'ngfﬁ%{ allg.ivisional Map giving personnel of executive and oper-
Articles by Paul Godley, L. M. Cockaday, and others.
o otliars
to assemble, etcfigghic illustrations of Neutrodyne, Reflex, Four Circuit Tuner,
s yours Full construction and operating data given on each circuit.
for only This is only half the story—USE the coupon.

50 CENTS The demand for this great book will be unusually
heavy. Order at once by using coupon and avoid de-
lay. We guarantee return mail service if coupon is used.

JOBBERS and DEALERS

write for discounts

7
Vs
Amateurs— s
This is the # *
book you ,
have been . V\’
waiting p; 0 QY"
/4\0 N ,\O
’ o O
PR @\.
OIESAC
PR I A
AN QD
WS
’”__ - /T S
$5.00”’ —is what N \C«g.v’
many users say. 4 v@‘ & Qg;oo
- — ——a / 3 \ *
= : \Y. o
Please add 24 cents for postage west of Salt Lake; 25c to , 7Y o_\'bo == ‘oe
Canada or foreign countries; 17c east of Salt Lake. » @’b\ Y\Q,@ Y’bb

H
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MU-RAD = RECE

The Ultimate
| i

n
. Radio
Reception

5759New « HEN KNIGHTHOOD WAS IN FLOWER,” Cru-
saders in distant lands communicated with

S{jar in their own countries by carrier pigeon. The
theIz@ . system, learned from the Saracens, was greatly
O perfected by the Crusaders. 7oday, ordinary
World radio reception has been excelled by a new per-

fection of the art—Mu-Rap ReceIvers. Swift
as thought, clear as the voice, sensitive beyond
belief! Cities, 4300 miles and more away, send
their news and entertainment to the Mu-Rap
owner. Conservatively guaranteed for 1ooo
= v miles, using only a two-foot loop aerial.

@I é WRITE FOR LITERATURE

A/ Mu-Rap LaBoratories.INc.

: 806 FirTH AVE. ASBURY PARK, NEw JERSEY

RADIO INSTITUTE OF AMERICA

TRAINING IN ALL COMMERCIAL BRANCHES OF RADIO

If you cannot attend the Radio Institute of America in person the same instruction can come
to you through our receutly inaugurated ‘‘HOME STUDY OOURSE’’'—Investigate.

Detalled information free on regquest.
RORLD Conducted by

W THE RADIO CORPORATION OF AMERICA
331 Call Bldg. Phone Douglas 3030 San Francisco, Calif.
98 Worth St. Phone Franklin 1144 New York City

Tell them that you saw it in RADIO
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By 8DAW, 3832 Elliot Ave., Minneapolis, Minn,

2agb, 20m, 3bfuy, 3bnu, 3bue, 3efv, 3chg, 4cs,
4dt, 4)k, 5aab, 5aef, Sacwm, 5abt, 5adv, 5Saec,
5ag), bSagm, 5ahd, 5ajj, (5ajb), S5ama, S5amh
5ase, Sga, 5gi, 5gj. 5hs, 5ke, 5ko, Skw, 5gf,
51, 5mb, 5md, S5mm, 5mn, S5mo, 5nj, (5ns),
(3ql), 5qq, 5rb, 5rl, 5sk, 5uk, 5uwo0, Sva, Szav,
5zm, 6awt, 6cbu, 7bj, Tiht!, (7iy), Tmb!, 7:zf,
(7zv), 8ada, 8aeg, 8apy, B8arq, 8avd, 8axb,
8bei, 8beu, 8bda, 8bdu, 8bfh, 8bgl, 8bhe, 8bjv,
8bog, 8bvr, Baio, 8caz, 8ecde, 8cei, 8cko, 8car,
8coz, 8cur, 8cyx, 8dcz, Bdgx, 8dle, 8fm, 8hv
8ix, 8jj, 81t, 8vq, 8vs, 8yae, Bzz.

Can.—3adn, 3ds, 3gk!, (3he), 3kg, 3xn, (8zs),
(4cn). Would appreciate reports on my sigs.
All cards answered.

By 9BJT—Squirt, Streator, Ill.

C. W.: 1law, 1kv, lacu, larf, 1bbo, 1lbeg,
ledm, 1ckp, lze, 2fp, 2afp, 2agb, 3he, 3hv, 3su,
3z0, 3ajg, 3bfu, 3bva, 3bvl, 4ai, 4bq, 4cs, 4dn,
4dx, 4gx, 4gz, 5ek, 5gp, 5hl, 5in, 5nn, 5ns, 5re,
5va, 5ado, 5aec, 5agj, 5ahd, Sakw, Sama, Szas,
5zav, 6cu, 6ea, 6eb, 6en, 6jd, 6ka, 6tv, 6zw, 62z,
6alv, 6arb, 6aru, 6avv, 6awt, 6bjq, 6bvg, 6cbu,
6xad, 6xbe, Tbx, 7bj, 7lu, Tse, Tad, Tzu, Tzv.

Spark: 2om, 5bw, 8bda, 9cen.

Can. C. W.: 3an, 3bp, 3ds, 3ni, 3xn.

By 8RY, Arthur C. Bates, Sullivan, Ohio

5fc, 5kr, 5ir, 5nj qra psef, 5nt, 5zav, Gawt.
Have moved from Burton to Sullivan, 20 miles
south of 8YAE. Pse qsl my sigs on a W-E 50-
Watter ChemRec, s change qra in call books.

By 3BGG,Russell Lichty, York, Penn.
(law), ler, 1fm, 1fb, (1gv), (kv), 10j, (lmy),
irr, 1uj, lvv, (labs), (lacu), lajx, lakr, lalo,
lapm, (layz), (1bbo), lbcg, 1bkq, lccz, lcou,
lcpo, (lcre), 2by, 2ax, 2ea, 2ei, 2fp, 2gk, 2jk,
2ki, (2kr), 2mu, (2rb), (2wr), 2afp, 2abx,
(2brb), (2cee), 2cei, (2c¢im), (2clu), (2cqr),
2¢pk, 2c¢pa. (2cur), 2cuz, (3ab), (3bg), (38ji),
(3acy), (3adb), 3ajg, (3aly), (3atb), (3apt),
3bbv, 3bfw, (8bij), 8bmm, (3brl), (3brf),
3bsb, (3bvl), (3ceu), 4af, 4bx, (4by), 4eb, 4it,
(4gl), 4gn, 4gx, 4hr, 4hs, 4it, 4jk, 4ke, 4th,
5fv, (5gp), 5mo, 5vk, 5agj, 5xab, Tzu, 8ab,
8aq, Bes, 8gz, 8hj, (8hv), 8ij, 8lw, 8pd, 8un,
8ve, 8vq, 8zd, 82z, 8abm, (8afd), (8ago),
(8apt), 8ann, 8arq, (8bbf), 8bfh, 8bhy, 8bis,
8bjv, (8blx), (8bmo), (8boa), 8bsy, (8bvt),
8bze, 8cer, (8cgu), 8cko, 8cpp, 8cpy, 8czz, Bdac,
8dke, (8dkm), 9ei, 9es, 9ig, 91z, 9ta, 9pw, (9uc),
9ul, 9aau, 9aav, 9aaw, 9aem, 9ajs, (9ajh), 9alx,
(9aps), (9amu), 9aoy, (9aus), (%awk), Obaz,
9bhd, 9bhg, (9brk), (9bwf), 9bye, 9ctx, 9dey,
9efz, 9ekf, 9elb. Can.—(2bn), (3oh), 8bp, 3he.
Detector only was used for these signals. The
transmitter is one 5-watt tube using 1100 volts
on the plate radiating 2.6 amps. Would appre-
ciate reports on my signals. All correspondence
answered.

By 6BOR, Portable 6AOF at 1dylwild, Calf,

1bbo, 2tt, 5adb, 5aky, 7go, 7lh, 7akv, Taksz,
8dig (osa), 9gd, 9aau, 9bjk, 9bun, 9bvo, 9caj,
9eve, 9eae. All heard Aug. 28 with one C-299
tube.

By Raymond Johnson, while near Independence,
Ore., Sept. 1 to 10; CR-b6 type receiver
and 1-step Audio

lbeg, 4gl, 5ek, 5h], 5nj, 5pb, bgq, 5aml, 5zav
fone, 6fh, 6fy, 6hv, 6mh, 6nb, 6ua, 6aer, 6ajf,
6atz, 6awt, 6bff 6bgec, 6blg, 6bos, 6brf, 6bve,
6¢cbu, 6cbw, 6c¢fi, 6che, 6¢chz, 6¢id, 6efz, spark
6gt, 6acr, many sevens of course, 8gz, 8hv, 8ij,
8ig, 8yn, 82z, 8adk, 8afd, 8apy, 8beci, 8becu,
8bdu, 8djf, 8dkm, 9cr, 9dt, 9hk, 9mf 9aau,
9aaw, 9acw, 9aim, 9aim, 9amb, 9ara, 9as), 9axx,
8bcz, 9bmu, 9bsz, 9btt, 9bun, 9bzi, 9ces, 9cbj,
9caa, 9cdw, 9cve, 9dce, 9dgv, 9drk, 9dqu, 9dwn,
9dyz, 9ehv, 9eky.

Can.—3ni, 5c¢n, 5ah.

Broadcasters—cfen, chbe, ckek, kfi, khj, kfad,
kpo, wgy, woaw, Edge-water Beach Hotel,
Chicago.

Commercial—kfs, kpe, kph, kse, kok, vae, vab,
vag, vaj, vak.

I hope to be on the air again shortly. Station
will be in Los Angeles, EX-—6CFP.

By 9FI, New QRA, 4511 Colfax Ave. So,,
Minneapolis, Minn.

lacu, larf, 1bbo, 1lbeg, 1lccg, ledm, lemp,
ler, lafp, 2ajr, 2ani, 2awl, 2boi, 2bge, 2bxn,
2bxw, 2¢jr?, 2ecrk, 2¢xl, 2bm, 2bj, 2rp, (2wr),
3abw, 3awl, 3bdo, 3bvw, 3bva, 3chg, B8co, B8el,
3oh{, 3o0s, 3vo, 3zsi, 4ama, 4bq, 4gl, 4gw, 4gx,
4hz, 4ke, 4kg, 4kf, 4ku, 4mi, 4us, 5abt, Sacq,
5afq, S5akn, S5awu, 5zav, 5ek, 5ga, 5gm, 5gn, 5gp,
S5ku, 5kw, 511, 5mn, 5mo, 5ns, (brl), 5ve, 6atz,
6awt, 6bvg, 6cbu, 6ces, 6cgd, 6ka, (Ten), (Tem),
Tzv, 8aaj, Baio, (8ahr), 8aju, 8ajn, (8akr), 8aeb,
8aag, 8aju, 8amf, 8amm, Bamp, 8aon, (Sapt),
8apy, 8arq, 8aws, 8akn, (8azo), 8aye, 8bah,
8bei, 8bda, (8bfh), 8bge, 8bhy, 8bjv, 8ble, 8blx,
8bno, 8bog, 8buv, 8bux, (8buz), 8bxx, 8bazc,
8cer, 8ced, 8cej, 8cnr, 8cnw, (8cpd), Beqn, 8Besj,
8cur, 8cxm, 8dal, 8dat, 8dge, (8dgec), B8dgx,
8dkm, 8bva, Bzae, 8ab, 8au, (8es), 8fm, 8df, 8gz,
8hv, 8hw, 8ij, 8kr, 8sb, B8se, 8vt, (8vy), 8wg,
8zz.

Continued on page 8r
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NIGHT after night, year after
year, a Tuska Radio will bring

fine entertainment into your home,

at a trifling expense for operating.

You need not depend upon good-
natured friends with radio expe-
rience to help put a Tuska in your
home. Surprise them all by doing
it yourself. It is easy to install your
own ‘‘listening post” and pick up
your choice of the concerts that fill
the air.

At pleasure you can tune out any
program and tune in another more

47

The thrill of great distance

For 12 years, Tuska-built radio re-
ceivers have been famous for long range
_reception, and have made records that
are unsurpassed.

F. R. Alger, of Prince Albert, Saskat-
chewan, Canada, says, “I am sending a
list of 67 stations, a total distance of 78,200
miles away. You will realize that all
stations are far removed from us; most of
them have to come over 1000 mifes. The
Tuska is remarkable for simplicity of tun-
ing. It has been a source of great satis-
faction.”

Tuska Popular
No. 225

3-bulb Regenera-
tive Receiving Set.
Piano finish mahog-
any cabinet. Am-
plifier switch. Con-
cealed binding

posts. Armstrong
circuit, licensed
under Patent. No.

1,113,149. Price $75,
without bulbs, bat-
teries or loud
speaker.

Ask for special
circular No. 12-E

describing this set.
' D

ou neednt fenow
a thing about radio

to your liking. The same Tuska
that fills your rooms with clear, un-
marred music and distinct speeches
will also pick up broadcasting from
stations 2000 or more miles away.

Some of the most experienced
radio inventors and engineers in
this country designed and built the
Tuska.
needs no tinkering. Have no fear
that it will soon become obsolete.
A Tuska set bought today will be
serviceable for years to come.

It is right, forever, and

THE C. D. TUSKA CO., Hartford, Conn.

7USKA

TRADE MARK
REGUSPATOFF.

JADIY

USKd RADIO

Tell them that you saw it in RADIO
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Approved because:

leads; straight wound stator

You can

Approved by Radio Experts
for Radio Amateurs
Wave length is 5860 Meters; 16 soldered

lite tubing; kiln dried rotor; Fahnestock spring
clip connections; non-conductive adhesive.

GET ONE FOR $3.50
20 Diagrams Free with Each

Foresale at yourdealer's—otherwise send the $3.50 direotly
to the manufacturer and you will be supplied postpaid.

G. H. FISCHER & CO.

123 Liberty Street New York City

on genuine bake-

idleness. Panel switches
give single cell variations.

echarge from any 110-volt
A. C. line with small home | Cells
rectifier. Charge lasts 3 to
6 months in detector plate 16
circuit. i o

GUARANTEE

Your money back on any
KICO Battery if not satis- 50
fied after 30 days’ trial.
Write for full information 78
on “A” and “B" Batteries.

Unmounted Rectifier $1.00 | 108
Mounted Rect:fier . . $2.50 |

36

2669 MAIN STREET

“Satisfaction increasing;
customers want more.”’

That's the message that came across the continent with an
order from an Oregon distributor. KICO Batteries always
make good. Alkaline type, won't sulphate or buckle. Life
unlimited. Not harmed by short-circuiting, overcharging,

KIMLEY ELECTRIC COMPANY, Inc.

| | Price, | \Wth .
[Volts| Plain |Panels
22 (s5.50 ...
o i
..7487I. 9.50| 14.00
o 20| 700
100 | 17.50| 22 50

145 | 23.50{ 28.50

BUFFALO, N. Y.

Storage “B’’ Batteries
--long service, low cost
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HEATH’S
Radiant Condensers

Now the ““guess” has been taken out of condenser buying.
The source of greatest uncertainty, the plates, by a new
process of stamping and tempering in Heath’s Radiant
Condensers are PERMANENTLY FLAT. They are as
proof against warping and buckling as a steel straight edge.
These condensers will keep their fine alignment without
any adjusting during their entire life!

A Vernier Adjustment Geared Like A Watch

Ordinary vernier adjustment reduced to micrometer fine-
ness. [Extreme delicacy of adjustinent. Smooth, positive,
accurate as a watch. Heath's Radlant Condensers are
especially adaptable to the fine tuning required on high
amplification.

Write for illustrated Folder

PRICES—VERNIER TYPE

13 Plate including 224" dial and knob ... ......... $5.00
25 Plate including 224 ” dial and knob ............ $5.50
45 Plate including 274" dial and knob ... ......... $6.50

Distributors for Southern California

THE ELECTRIC CORPORATION
836 So. Los Angeles Street Los Angeles

WESTERN RADIO INC.
637 S. Hope Street Los Angeles

Distributor for Northern California
ELECTRIC APPLIANCE CO.
807 Mission Street San Francisco

HEATH RADIO & ELECTRIC MFG. CO.

208 First Street
Newark, N. J.

most successful in existence.
FREE Wonderful home construction tube
receiving set, of the latest design.

A. G. Mohaupt, Radio Engineer, AMERICAN RADIO ASS'N, Dept. %11 4513 Ravenswood, CHICAGO

Get into the world’s greatest field of profit and pleasure. Big
money-making opportunities, Easy to learn. Trained men are in
demand — mechanics, operators, designers, inspectors. Qualify
for these high salaried positions, or make big money in your spare
time. Unlimited possibilities on land and sea,

17 YOU~HOME:A RADIO EXPERT

You, too, can learn, quickly and easily, todesign, construct, install,
operate, repair, maintain and sell all forms of Radio apparatus. No
previous experience necessary. My methods are the latest and

Write Today"?:é’éf--FR '

Tell them that you saw it in RADIO
\
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RADIO—THE CONJUROR
Continued from page 20
your rapid dots, your curtailed dashes
and the briskness of good business in
all your sending . . ..

Listen again with me; there are a
multitude of others out there. Hark—
another familiar note. KEZF, just a
wandering tramp. Let me see—Ah
yes, I remember. It wason a long drag
up from Buenos Aires, a trip marked
by wonderful weather from the day we
left the muddy waters of the Rio de la
Plata till we sighted the highlands of

sthe Jersey coast. A chap named
Leitch was at the key on KEZF, then.
There is a new hand there now, but I
am sure that Leitch cannot have for-
gotten that trip, wherever he may be.
We touched in at Rio, that Queen City
of the South. Oh, if only I could
describe the picture that panoramically
spread before our eager eyes, as we
entered that circlet of indescribable
beauty. Standing.on our good ship’s
deck as we slowly glide in through the
murk, a sliver of light, merrily skipping
from wave to wave, comes beckoning
out from each tiny globe. Messages
they seem—messages of welcome and
promises of delight to sea-weary sailors.

No Leitch, I don’t believe you will
forget that trip up from the south.
Don’t you remember, it was Christmas
morning that we passed the point on
which nestles Pernambuco. Far off
shore we were, and how tempting
looked that green shore line. Long-
ingly, almost wistfully, we gazed at
blurry distant homes of men; %or 1t was
Christmas and the most nomadic
spirit among us could feel the pull of
home ties on that day of days.

My mind wanders, and fain would
linger, lovingly, on memories of those
days, but let us back to our radio.
Listen to the sharp, brisk handling of
the ship to shore, the ship to ship
trafic. A friend here—a new man
there; all intent on the rapid and
accurate handling of important ship-
owner business, or the ‘“Love and
Kisses” messages from eager passen-
gers on an ocean greyhound making
in for port.

When 1 hear the word RADIO, the
vision I see is of these old friends of
mine, these Knights of the Dot and
Dash, rovers, nomads, carefree wan-
derers exploring into the farthest-
flung corners of the wide world. Dear
indeed is that word to me. I love the
craft because of the joy of poking into
out-of-the-way places of the earth it has
given me. I love it for the shipmates,
pals and comrades it has led me to.

Strange indeed are the tales of hard-
ships and dangers faced by some of
these ‘“‘brass pounders” of the sea.
Strange, also, are some of the meetings

| between brother operators. I have in
mind a rather odd acquaintance made
with a young fellow whose story, if

Continued on page 50
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Wlth a C &W

Receiver

Once you know the real thrill of Radio—once a slight turn
of the dial gives you New York—Atlanta—San Francisco
—you’ll never be content to possess any but the most

0 5 o T . C & W Receiver 11A—(Armstrong
highly selective receiver—the set that will GET YOUR Patent). A 3.tube, special double eir.

STATION if the station is to be had. cuit set. Note the simplicity of
.= _ . . parts. Easily operated—remarkably
This is why you will sooner or later choose a genuine long range and clear reception—the
g Sl N - t ot set used in the famous C & W selec-
C & W Recglver b_ullt by two of America’s forempst tivity tests. Uses 6-volt storage bat-
radio engineers—designers of U. S. Naval and Marine tery. All wires back connected. Price
Equipment—men who have been building the highest (Fithopdbsteneaioy bssh$133
type of commercial apparatus for more than 10 years. The Cutting &
Actual tests have proved C & W Sets more highly selective =~ Washington Radio Corp.
than any others in their class. Choose the best set first— Minneapolis, Minn.

why experiment?

DEALERS—uwrite for complete details of the C & W Merchandis-
ing Plan, including your own magazine, FREE, to mail to prospects

utting =« Washington

Standard of Excellence in Radio Since 1914

Tell them that you saw it in RADIQO
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Tells how

BALLANTINE
VARIOTRANSFORMER

for
Radio Frequency
Amplification
(Patents Pending)

On Sale at All Good Radio Stores
or Postpaid. Price $9.60

continuously variable

\—/_\A

to get those

stations you read about
but never hear

—

CONTENTS

Page
Radio Frequency Amplification
in the Modern Receiver.... 6

Why R. F. Amplification?..... 7

Non-Regenerative «ersus Re-
generative R.F.Amplification 8

Previous Methods of Non-Re-
generative R.F.Amplification 8

Tuning the R. F. Amplifier., 10

New Method of Coupling—the
Ballantine Variotransformer 10

Model 5 Variotransformer... 11
Mechanical Construction- .... 11
Mounting .......¢ c..000unn 13
Electrical Characteristics .... 14

Amplification

Other Electrical Data

Shielding

Selectivity
Model 5 R. F. Amplifier Unit. 18
For the Users of Crystal Sets. 21
For the DX Amateur........ 22

For the Broadcast Listener.. 23

“‘Radio Frequency Amplification
with the
Ballantine Variotransformer’’

Here’s a booklet that will help you get many stations
that vou've never heard before.
of the Radio Frequency Laboratories, Inc.,
the latest developments in tuned radio frequency
amplification. Furthermore, 1t tells how to use the

Based on research
it gives

BALLANTINE TRANS-

FORMER for both amateur and broadcast wave
lengths—with amplification uniformly high.

Free for the asking, this 25-page booklet is full of
facts, helpful information and practical diagrams.
Editionislimited. Better write for your copy atonce.

BOONTON RUBBER MFG. CO.
424 Fanny Road

Boonton, N. J., U.S. A.

“EURACO PRODUCTS”
(Guaranteed)

Oompact — Interchangeable — Accurate
Most Efficient

wm@m '
i
SRID LEAK 4
i) H»;SlhTAVC "eg

Price 60 cents per Unit
Mi1grs. of
MICA OCONDENSERS, GRID LEAKS,
MOUNTINGS

Interesting Proposition for Dealers

European Radio Company
1342 EBast 22nd Street Brooklyn, N. Y.

“B” BATTERIES
EVEREADY

Latter two types especially adapted to
Cunningham and Radiotron Tubes.
Postage Prepaid Anywhere in U. 8.

ETS-HOKIN & GALVIN

Wireless Engineers
10 Mission Street

PRODUOT
¢3V. Batteries, tapped......... 013 0 B0 GEo $5.00
2214V. Batteries, Navy Type............ 3.00
2214V, Batteries, Commercial Type....... 2.60

San Francisco

Tell them that you saw it in RADIO
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Continued from page 48

written, would make reading as excit-
Ing as that in any of our adventure
magazines. The berth I had at the
time was on an oil tanker in South
American trade. For over two years
we had been estranged from our native
shores, and were tired of foreign ways.
We had just pulled into the Canal
Zone after a run around the southern
continent.

With a few of the officers, I was
sitting in the half-open court café of the
Hotel Metropole, in Panama City.
Eagerly we were drinking in the songs
and chatter of a troupe of entertainers
just down from little old New York,
A bit of heaven, it seemed to us; a
bright touch of “home sweet home,”
come down to cheer us up.

My gaze wandered to a neighboring
table, occupied by a small group similar
to our own, fastening upon a chap of
twenty or so. Why I noticed him par-
ticularly, I do not know. He was not
exactly striking, a smooth blond head
of hair, face browned by salty winds,
and a merry twinkle 1n his eyes, for he
too was enjoying the bit of Broadway
entertainment. His head snapped
back 1n a laugh at some witty sally, and
then 1 noticed the fingers of his right
hand, resting lightly on the table, beat
out in code the “Hi” of an operator’s
laugh.

My heart warmed, as one’s heart is
wont to do upon the spying of a friend
not seen for long. With a grin I
could not keep off my face I went over
with the greeting: “Hello Sparks, what
are you off of?”” The amusement on
the chap’s face was quickly replaced by
surprise. His eyes took me 1n with a
flash, but nothing daunted:

“Hello yourself. 1 was on the Olock-
son. What are you on?”’

“I’m on the Harkness. She 1s laying
alongside the shops for repairs. Just
came through the “big ditch” today.
We heard something about the big fire
on the Olockson. Guess you had it
pretty warm for a while, didn’t you?”

Drawing up a chair, I expected to
“listen 1n”" on a good yarn, adding, by
way of an opener: “Where does she
lay now?” Sadly disappointed I was,
for Blondy (the only name I remember
my friend by) seemed reluctant to
talk about the adventure he had gone
through.

“They have towed the hulk of the
Olockson into Panama Roads now,” he
said, his eyes again on the couples
dancing “It was warm, for a while,
but the port captain sent us out help
and we were only in the boats a few
hours. Lucky for us the fire broke out
while we were close to land. We were
not quite out to Cape Mala; only a few
hours out of Balboa. Had it not been
for the heavy static, it would have been
easy to get a message in for help.
Say,” nodding at the jolly crowd,

Continued on page 52
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You can scarce believe your ears when you first hear
the Amplion Loudspeaker.

The clearness, softness and rich tone-quality with
which it reproduces voice and music are so real as to be
uncanny. You get a new thrill from radio. Delicious
“chills” course up-and down your spine, as they dowhen
y01f1 listen to some master of voice or instrument face-
to-face.

American Engineers who have tested the Amplion are
unanimous in their opinion that for true reproduction
and volume it is the best loudspeaker yet produced.

The Amplion is not a head receiver fitted with a horn,
but the adaption for Radio of an_electro-magnetic—and
acoustic instrument which for thirty years has been suc-
cessfully used in all parts of the world.

Ask your dealer to let you hear the wonderful
“AMPLION” Loudspeaker. Send for illustrated folder.
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BROADCASTING

RANSMITTING delicate electrical currents
has been highly developed. Receiving them as
sent 1s vital to your enjoyment.

No matter how efficient your receiving set may be, it
rests with the headphones you buy to transform
these currents into sound. Beautiful, clear and
distinctive tones of music or spoken words cannot
be reproduced by inferior headphones.

Twenty-five years of research and painstaking manu~
facture by the Holtzer-Cabot Electric Co. has pro-
duced for you the supersensitive No. 2 Universal
Headset.

This light weight, sanitary set reproduces positively

and faithfully with an exceptional purity of tone and
extreme sensitiveness.

Holtzer-Cabot No. 2 Universal

The supersensitive phone

Holtzer-Cabot No. 4 National

The quality phone at a minimum price

Be Sure to send for a copy of our booklet **What you
should know about Radio Reception."”

THE HOLTZER-CABOT ELECTRIC CO.
125 Amory Street, Boston, Mass.
6161-65 South State Street, Chicago, Ill.
Department C

BuUS'NESS ESTABLISHED Q1875

METALECTRIC SOLDERING IRON
(the all-metal quality instrument—guaranteed)

A SOLUTION TO THE SMALL SOLDERING PROBLEM

- OF THE DISCRIMINATING ASSEMBLER

.

Renewable Tip ONE-HALF ACTUAL SIZE
UNBREAKABLE CONSTRUCTION—ECONOMICAL
OPERATION ON ANY ELECTRIC CIRCUIT. $5.50

from your dealer, or wrile

Post Electric Co., Mfg’rs. (Fifth Div.) 30 E. 42d St., New York

Tell then that yow saw it in RADIO
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Continued from page 50

“doesn’t this make you think of the
Winter Garden?”

Through the whole evening we sat,
laughed at the fun makers, talked shop,
and compared notes on the pleasures
each had derived from Mediterranean
runs; North Atlantic runs; South
American runs or on the good old
Pacific. Only an occasional word was
dropped regarding the fate of the
Olockson.

Next morning, I got the real story
from one of her mates who wandered
aboard the Harkness for a chat, as we
lay at the dock.

The Olockson had passed through the
Canal, bound for Australia, with a
cargo of gasoline in drums. Leaving
Balboa, heading out for the many
thousand mile run to the island con-
tinent, she caught fire in her cargo
when only a few hours from port. The
fire spread with enormous rapidity, the
drums of gasoline exploding and burn-
ing with great heat, shooting high
Eillars of flame from her blown-open

atches.

Blondy, the operator, had but a few
minutes in which to get his message
for help delivered to the shore station.
He was dragged away from his seat,
into the boats, before he was sure that
the message had been received and
thoroughly understood through the
terrible static that makes operating a
nightmare in that locality.

The boats stood off and watched the
fire, expecting at any moment to see
the final explosion that would open
up her sides and let ‘“‘old briny” in,
to quench the flames and hide the
havoc in its depths. Breathlessly they
watched for the final plunge but as the
minutes grew into hours, the fire
seemed to abate. The heaven-pointing
flames died down to little spurts;
clouds of smoke poured out and drifted
down the gentle breeze.

The boats closed 1n to a better view.
The captain, with the love of a master
for his vessel, eagerly watched the
apparent dying out of the fire.  Fin-
ally, with the hope that is strong up
till the last bulkhead gives way, he
decided to board her again.

Blondy, fearing for the non-delivery
of his message, begged to be allowed to
go aboard also. The chief engineer was
the next to volunteer. In a few
minutes, they three were aboard the

- burning vessel again.

The skipper and chief hurried to the
smoke-belching hatches and Blondy to
his radio room. As he feared, there was
trouble over his message. With a
prayer that his emergency batteries
would not give out, he started to work,
giving as many details of the ship’s
whereabouts and condition as he could.
So intent on his work was he that what
was going o in the holds of the vessel
was not noticed.

Continuned on page 54
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Manufacturers
of Electrical
Supplies
EARD:

SIMPLIFY YOUR MOUNTING PROBLEMS

No. 139 Detector Unit (Vernier)....... $3.00

No. 211 Detector Unit ... $2.40
No. 206 Detector Unit (30 ohm). ...... $3.00

™

BT

Detector Bracket

Amplifier Bracket
Punched from 3/32 in. alu-
minum plate, Make your

own units. Uses either

4, 30 ohm or Ver. Rheo.
L 255 Atlantic Avenue

R. MITCHELL CO. :

Boston, Massachusetts
For 47 years Manufacturers of Scientific and other equipment
Look for trade mark on every piece

Holes for transformer so arranged
that all standard types can be
mounted without drilling.

Jobbers and Dealers write for discounts

Cable Address—Searde-Boston
PACIFIC COAST OFFICE

709 Mission St., San Francisco, Cal.
EXPORT OFFICE 44 Whitehall St., New York, N. Y.
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LEADLRSHIP ‘s\* QUALIT\ S’ COMPLETE LIN

THE IMPORTANCE OF

VARIABLE CONDENSERS

EARLY all modern receiving circuits contain one or more variable con-
densers. Upon the performam:e of these vital parts depends largely the
degree of sticcess of your recelvmg set. It is easy to produce condensers
which look efficient, but effectiveness in these parts is much more than skin deep,

CHELSEA VARIABLE CONDENSERS

Enable any receiving circuit to give its best. Plates are die cast into solid units
giving permanence of electrical and mechanical connections and rigidity at all
times. This is the only sure method of construction which avoids corrosion and
insures low resistance. Insulating material is the best obtainable—genuine
bakelite—molded by Chelsea. This insures low electrical losses. Large brass
self-aligning bearings eliminate all play and maintain the proper air gap at all
times. Plates are of heavy stock of the proper design. These are some of the
;easons why you should use Chelsea condensers to achieve the results you hope
or

Made in eleven styles, they form a complete line in which there is the proper
type and capacity for any receiving circuit.

Prices from $2.50 to $6.75

OTHER QUALITY CHELSEA RADIO EQUIPMENT:

Variometers with Vernier . . $8.00 Rheostats . . . N $1.00 and $1.40
Variocouplers o a4 4 . 8.00 Tube Sockets ; . . .50and 1.00
Audio Transformers . $3.75 and 4.50 Dials : NI .40, .45 and .50

Write to Department 5 for our large catalog, which illustrates and describes the
complete line of Chelsea Receiving Sets and Parts

NATIONAL CHELSEA RADIO
739 Boylston St., Boston, Mass.

Conrp.

GERMAN HEADPHONES

6000 OHMS THE IDEAL HEADSET

Special FOR DX RECEPTION!
Introductory $8 Guaranteed to be superior to
Offer Per Pair | any Phone on the market or

(Regular Price $14.50)

WITH HEADBAND AND CORD

Made by Neufeldt & Kuhnke, Kiel, Germany

your money refunded without
question.

C. H. RUBY “GakLanD, catir.
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Continued from page 52
The roaring, devouring flames below

 spread and found fresh food. With an

explosion that rocked the boat the fire
broke into another hold. Again the
livid, seething tongues shot high.
Right under the midship house she was
burning now and the heat and smoke
enveloping the radio shack on the boat
deck above must have brought the
wonder to Blondy, whether or not he
was alone on board. The anxious
watchers, who stood by at a little
distance in the boats, told me that not
once did Blondy show up on deck.

Hammering away witE his messages
for assistance, bucking the tropical
static, he had no time to think of what
was going on around, until finally the
captain, who had given up all hope for
the Olockson, came in and called for
him to come away. The heat in the
quarters had grown terrible. They
fought their way through the black
smoke to the side where they signaled
and soon had a boat alongside.

Over and away, they had not put
more than a ship’s length between
themselves and the now derelict
Olockson when her midship house was
shaken by an explosion, the deck just
aft of the house was torn open and the
officers’ quarters and radio room were
engulfed in a roaring, consuming sheet
of flame.

Blondy my boy, you may not be
demonstrative, you may not be of the
kind that dellghts in telling and brag-
ging of hazards undergone; you may
not be of an excitable and loquacious
nature, but I am sure there must have
been a shiver run down your spine and
your lips could well have quivered with
a prayer of thankfulness for delivery, as
you saw that last curtain of flame
enshroud, forever, your much-loved
radio room. It was only a few nights
later, in that crowded cafe, that you
quietly told me, “Yes it was rather
warm, for a while,” and I agree with

you. It must have been!

Ah, dreams; dreams of you—Radio,
most wonderful of crafts. ’Tis true
that for years you took me into many
far places, over many hundreds of
thousands of miles of sometimes storm-
swept, sometimes calm and lazy waters;
but how little I know about you. The
deepness of your mysteries causes men
of great talent to shut themselves away
from the world, to delve and probe into
the intricacies of your workings. The
great scope of your power has caused
the linking together of nations as never
has been done before. The love of
being the guiding human hand that
directs your wonderful work has been
the joy of a countless army, the
Knights of the Dot and Dash.

Just now as I sit writing, I am in a

' new country for radio. On the summit
' of a High Sierra mountain pass. The

state is California, land of sunshine and
Continued on page 56
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a post card—
Address Dept.39-R

and we will send you free this 52 page
catalogue of radio sets and parts. It also
contains explanation of radio terms,
map and list of broadcasting stations
and much radio information, including
an explanation of successful hook-ups
and circuits.

You will be amazed at the low prices
Ward’s quote. A complete tube set
having a range of 500 miles and more,
including tubes, head set, batteries, and
antenna equipment, as low as $23.50.

This catalogue contains everything for the expert and amateur. Complete
sets and every improved part for building sets, all the most up-to-date de-
vices—at the lowest possible prices.

Headquarters for Radio

Montgomery Ward & Co. is headquarters for Radio, selling everything direct
by mail without the usual “Radio - profits.” Why pay higher prices? Ward
quality is the best and the prices will often save you one - third. Everything
sold under our Fifty Year Old Guarantee,—Your Money Back if You Are
Not Satisfied. Write today for your copy of this complete 52-page Radio Book.

Write to our house nearest you. Address Dept.39-R
Chicago Kansas City St. Paul Portland, Ore. Ft. Worth

- MontgomeryWard 8C.

| The Oldest Mail Order House isToday theMost Progressive

I
1 -
{ Tell them: that you saw it in' RADIO
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The super-sensitin
mica diaphragm
produces sound by
the contraction and
expansion of an ac-
tuating contact, just
as the vocal cords

e e
~ e

produce the voice,

>

No Extra Battery
Connections

PRICE

$
\25)

A New MU-RAD Accomplishment — |}

e MURAD AUDIPHONE

THE REVOLUTION, wrought in radio
reception by the M u-Rap Receiver
1s equalled by this radical improvement of
sound amplification. The Muv-Rap
Aupripuone aimed for a higher perfection
than ever attempted — duplication in
electro-mechanical form of the greatest
sound producing organ, the human voice.
The result of five years’ continuous re-
search is a radio reproducer worthy of a
finer classification than “loud speaker™;
1t 1S @ new radio instrument !

WRITE FOR LITERATURE AND THE NAME
OF THE NEAREST MU-RAD DEALER DEMON-
i L STRATING THE MU-RAD AUDIPHONE

I

|  Mu-Rap LaBorarories Inc
;‘ 806 FirTH AvE. ASBURY PARK, NEW JERSEY

=

stands squarely back
of the guarantee on
every Scienlific headset

“JSEND NO MONEY!

20.000 TURNS
toutvaient o OrderTobay

\bs.ooo onms by Postcard

; and Pay
o9
®

Postman
onarrival
A1SOLID YEAR
ro DESIGN

LOUD
POST- gPEAKER
PAID  yNITI9S

We Guarantee Tie scicurific Headset to be the greatest
value on the market. Try ut for five days. If not satisfactory send it
back and your™ money™ will be refunded immediately. Circular: on
request. Dealers wanted.

THE SCIENTIFIC ELECTRIC WORKS
98 Brookline Ave, LCept. E BOSTON, MASS,

NN\

7
/ EVERY RADIO
FAN has been loaking for
/ this iron for both radio and J
/ home use. Operates on A.C.or
D.C,current. r 7
7  GUARANTEED one year, Sent anywherein U., %%
#  or Caanda Parcel Post prepaid on receipt of 4‘
/ money order for $2.28, 4
’ 7

SSendZestam forourlist
of RADIO BARGAINS

RADIO BARGAINS

17 N.LA SALLE ST-CHICAGQO
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Continued from page 54

flowers it may be down below, but my
cabin walls are shaking with the force
of a blizzard that is roaring and freez-
ing and piling the hard snow pellets
many feet deep against the little
building. In the storm’s lull the wail
of a coyote comes down the air, a lonely
cry from a lonely soul. The walls of
my radio shack are hung with guns,
with traps, snowshoes and skiis.

We are 1solated on a_mountain top,
over gooo feet in the air. Isolated as
far as personal touch with the outside
world goes, but far from lonely as long
as the radio works. In the country
behind us hundreds of men are tunnel-
ing through a mountain’s stony heart,
liberating the power that lies latent in
high mountain lakes and snowfields.
Hundreds of men that are shut off from
the world, were it not for the binding
link of radio.

Tomorrow, perhaps, if the storm
abates, a dog team will be in with the
mail. Intimate personal letters that
we long to get and patiently wait for,
but the sour-dough dog musher always
drops into the radio shack to get the
last minute news from the world he
has just left behind.

Radio the Conjuror—indeed ’tis that
you are. Mystic juggler of distances,
swimmer of oceans, climber of moun-
tains, and in your service what queer
places do you shunt your devotees into!

THE SIMPLEST SUPER

Continued from page 18
top of the knob and turn it with a long-
handled screwdriver. Successful oper-
ation depends largely on the grid
leak adjustment, which controls the vari-
ation frequency. The correct setting can
be left as it is after it has once been
found.

The 25-turn spiderweb is the tuning
inductance and the 35-turn the tickler.
They should be separated by a sheet of
waxed paper. Honeycomb coils of 50
and 75 turns respectively may be used
instead, or the plate circuit may be tuned
with a variometer.

There is very little to say regarding
the operation of the set. If the tickler
coil is poled properly the set should
oscillate as soon as the tube is turned on.
It it doesn’t, either reverse the connec-
tions to the plate coil or turn it over.
With the set oscillating, a high-pitched
whistle should be heard in the phones.
Adjusting the grid leak will change the
pitch of the whistle. Vary the leak until
the whistle is almost inaudible. Then
turn the condenser dial and, if there is
anything on, it will come in. It is
really simpler to hook up and operate
than an ordinary regenerator.

Remember that a storage battery as
used in a radio set requires a drink of
distilled water quite often, as well as
any other type of storage battery.
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Where Shall We Go Tonight?

To New York, Cuba, Atlanta, San Francisco or perhaps Honolulu? Far distant
stations are continually being brought in clearly and distinctly with a Crosley
Model X-J. Unsolicited letters from users telling of new distance records are received
daily. You, too, at a very small cost, can enjoy the many pleasures and conveniences

’E‘RLBS&EN that this new Crosley Model affords.

Better-Cost Less CROSLEY MODEL X'JI $65.

Radlo Pl'Oducts A 4-tube radio frequency set, incorporating one stage of Tuned[Radio Frequency
Amplification, Detector and two stages of Audio Frequency Amplification, with jack
to plug in on three tubes for head phones; new Crosley multistats, universal rheo-

List prices on our equipment stats for all makes of tubes; new condenser with molded plates; filament switch and
west of the Rockies 107, higher. other refinements of detail. This receiver is exceptionally efficient in long range re-
In Canada add duty ception. It will bring in stations at almost unbelievable distances clearly and distinctly.

We unhesitatingly claim the Model X-J is the best radio receiver ever offered, regard-
less of price.

Write for Free Catalog The Crosley Model X-J together with the complete Crosley line of receivers ranging
in price from $28 to $150 are for sale by best dealers everywhere.

CROSLEY MANUFACTURING CO.

POWEL CROSLEY, Jr., President
1119 Alfred Street Cincinnati

Tell them that you saw it in RADIOQ
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Moisture need not be

absorbed but only re-
tained on the surface of
insulating material to
allow the escape of radio
frequency currents. Mois-
ture vanishes from the
surface of Condensite-
Celoron, like “water off a
duck’s back.” Also has
the highest dielectric and
tensile strength.

U. S. TOOL
COMPANY &

114 Mechanic St.
Newark, N. J.

U.S. TOOL

CONDENSERS

WITH THE PERFECT
END PLATES OF

LAMINATED
C CONDENSITE
ELORON
MANY cheaper materials might do as
well for ordinary purposes as Con-
densite-Celoron. But our high respect for
the good opinion of the radio public war-
rants our giving this added value. Just
one of the scrupulous details by which we
make certain that every U. S. Tool Con-
denser gives unfailing satisfaction. In

the long run it pays to be particular and
insist upon U. S. TOOL CONDENSERS.

v-'i: o

B RADIO

[GNA[ |CABINETS

Tell your dealer the size of Signal Cabi-
net you want for your set. If he has not
that size in stock, he will order it from
us; as we make 29 different stock sizes
and shapes ranging in height from 6 to
8 inches and in widths from 6 to 30 ins.

Rich Mahogany Finish and
High Class Workmanship

make Signal Cabinets look like double
their price. Circular free.

Dealers and Manufacturers

ask for our quantity discounts on both
regular and knock-down styles, either
stock or special sizes.

S1GNAIE S

Type ‘““Knocked-Down’’

Factory and General Offices:

1913 Broadway

MENOMINEE, MICHIGAN

Atlanta, Boston, Chicago, Cleveland, Minneapolis, Montreal,

New York, Pittsburgh, St. Louis,

San Francisco, ‘Toronto.

You’ll find our local address in your Telephone Directory

Tell them that you saw it in RADIO
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McGUFFEY’S ARC TRANS-
MITTER
Continued from page 22
Glad of the respite—for he had about
exhausted his list of calls, including the
C Q and a miscellaneous collection
which he had made up for the occasion—
McGuffey left the house. When he
returned, Mrs. McGuffey told him to
call up one of the wireless boys, who
had been trying to get him by telephone.
He called the number that she gave him.

“Say, have you heard the Poulsen
fellow calling on the wireless tele-
phone?” asked his friend. “He has
been yelling for some one in town to
lay off on his arc—says he can’t do any-
thing through the interference. He has
been C-Qing for the last fifteen minutes.
Better listen-in—it’s good. I can’t hear
anything, but the Poulsen man is sure
having a fit. Thought I'd tell you.”

McGuffey hurried back to his instru-
ment. The Poulsen man was calling,
asking whoever had an arc to get in
touch with him. “You’re wrecking my
ticker” was the final closing words of
the Poulsen man.

Now, as I have already said, Mc-
Guffey lived within three blocks of the
Poulsen station. It was possible that,
in spite of untuned circuits, and with
oscillations hashed up with alternating
current, that he would carry that far.
Anyway, the fact remained that Mec-
Guffey’s arc transmitter had established
communication. With a great glow of
pride McGuffey threw his switches and
made ready to announce his identity to
his friend at the Poulsen station. It
was one thing to build an arc trans-
mitter, and then to have a high-powered
wireless telephone call you—well, T ask
you if in those days an amateur’s cup of
happiness could be nearer to overflow-
ing? Especially in those days. Ask any
old-timer. _

Now, in the construction of his arc
chamber, McGuffey had overlooked one
constructional item. That was the in-
stallation of a poppet or release valve.
A certain amount of gas collects from
the ether, and, mixed with air, forms
a highly explosive mixture, which, when
the arc is struck, ofttime explodes vio-
lently. The poppet valve allows this
to escape harmlessly. MocGuffey had
no valve on his arc chamber. And his
joints, where the sliding carbon electrode
passed into the arc chamber, were far
from air-tight.

Now we begin to get down to the
action of this tale. In the next room,
McGuffey senior, returned from a dusty
trip to his ranch out of town, was pre-
paring to revel in the luxury ‘of a bath.
Outside the window of McGuffey’s
wireless room, the McGuffey cat, as fine
a specimen of cathood as could be found
in the city, was snoozing peacefully in

the late afternoon sun.

Continued on page 60
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“List price awest of
the Rockies 10%
higher. In Canada
tariff added.”’

If your dealer
cannot supply
you, order direct,
mentioning his
name. Ask for
“Simplicity of
Radio.” Your
copy is FREE.
DEALERS:
Write on your
letterhead for at-
tractive sales
proposition.

An

Licensed under Armstrong
U. S. Patent No. 1,113,149

Don’t worry about what to give for Christmas — you
can’t beat a nice Radio Set as an ideal gift and you can’t
find a better set than the Ace Type V' considering the
price of $20.00.

Although the Ace Type V is very inexpensive, under
ordinary conditions stations from coast to coast can be
distinctly heard. This set is the preference of thousands
of radio fans because of its low cost together with the re-
markable reception and simplicity of operation.

You can operate a loud speaker in connection with this

set by simply adding an Ace Type 2B, a new two-step
audio Frequency Amplifier which sells for $20.00.

Make some one you love happy on Christmas morning by
giving them this beautiful and efficient Radio Set.

Be sure to wisit the Grand Annual Radio Exposition,
Grand Central Palace, New York—October 6th to 13th,
and receive a hearty welcome at our Booths Nos. 43, 44
and 45. Also come to the Grand Annual Radio Exposi-
tion, Coliseum, Chicago, our four-section Booth No. 78
on the Colonnade, November 20th to 25th.

The Precision Equipment Company

Powel Crosley, Jr., Pres.

1119 Vandalia Ave. Cincinnati, Ohio

ACE TYPE

ARMSTRONG REGENERATIVE
RADIO RECEIVER

for Christmas

59

Ace Type 3 C Consolette

This is a new addition to the Ace
Family. Has beautiful solid ma-
hogany, wax finished cabinet. Set
onsists of a regenerative tuner,
detector and two stages of Ampli-
fication, with built-in loud speaker.
The tuning circuit is licensed
under the Armstrong U. S. Patent
No. 1,113,149 and due to the par-
ticular method of winding Crosley
coils it is exceptionally selective.
Has sufficient room inside cabinet
for dry batteries, making a com-
plete self-contained long range re-
ceiving outfit. Phone jack for
tuning with head phones; Crosley
multistat; filament switch; Crosley
moulded condenser; beautifully en-
graved formica panel. Uses all
kinds of tubes. A wonderful set
at a remarkable price—$125.00
without tubes or batteries.

The New Ace Type 3 B

This set is equal to & combination
of the Ace Type V and the Ace
two-stage amplifier. Manufactured
under Armstrong U. S. Patent No.
1,113,149. A filament switch
eliminates necessity of turning out
rheostats when set is not in use.
You may turn off the set by throw-
ing switch and come back later
without retuning. Has telephone
jack in between first and second
stage. Crosley Multistats. Uni-
versal filament control rheostats
for all makes of tubes. Price
$50.00.

e e e RS
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BAKELITE CORPORATION

b

"

Dielectric Strength that is
Constant Under Varying
Climatic Temperatures is
the Property of Phenol
Resin Insulation

Combined with this dielectric
strength are the additional ad-
vantages of mechanical strength,
freedom from moisture absorp-
tion, lasting beauty of finish and
color.

The leading manufacturers of
radio parts and panels have
adopted phenol resin insulating
materials because they give uni-
formly satisfactory service under
practically all working condi-
tions.

BAKELITE CORPORATION

Address the Divisions

Genaral Bakelite Co.,, 8 West 40th Street, New York
Condensite Co. of America, Bloomfield, New Jersey
Redmanol Chemical Products Co., 636 West 22d St., Chicago

THE MATERIAL OF A THOUSAND USES

TR R S

At the low prices shown below you get the efficiency of

sets costing three times as much.

These radio frequency receivers pick up stations over

1500 miles away under good conditions—everywhere. 5¢ per copy.
853?:2?;’;‘:“5&&“&%ﬁﬁﬁ%‘fﬁémﬁsm‘%ﬁ' finest 26 issues for $1.00.
B it e overhosdphones ‘only. 820,50 BROADCAST PROGRAM
Four tube outfit for boudspeaker or headphones... 54.50 3

gééhgrgs—-wrlte for proposition quickly—its a winner. 449 Pacific Bldg‘

THE MIDWEST RADIO COMPANY
814 Main Street Cincinnati; Ohio

BROADCAST
PROGRAM

A weekly magazine devoted
to Western Broadcasting.

San Francisco, Cal.
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Continued from page 58

McGuffey “struck” his arc. Coinci-
dent with the striking of the arc, a
vagrant gust of wind blew in through
the open window, and the bathroom
door, not securely fastened, swung open.

There was immediate action. ‘The
copper electrode, fastened to the end of
the can, and, as I have said, removable,
separated hurriedly. Weighing about
five pounds in all, it sailed through the
open bathroom door, which McGuffey
senior, balancing precariously on one foot
in the bath tub, was just leaning forward
to close. The metal electrode caught
him halfway between the hurricane deck
and the flying bridge, with a sound
somewhat similar to that made when a
wet fish is thrown against a pile of
sand. The remaining part of the arc
chamber went in the opposite direction,
through the open window, pinking the
McGuffey cat squarely on his aristo-
cratic nose.

The McGuffey bathroom, like many
others of its kind, was large enough for
one to change his mind in, but not
much larger. The door in the opposite
wall opened out into the parlor of the
McGuffey home, where Mrs. McGuffey
was_entertaining three lady callers who
had just arrived and were being ushered
into the parlor. McGuffey senior, losing
his balance, toppled, struck out franti-
cally, caught the doorknob in his hand,
twisted it violently as he strove franti-
cally to recover himself, and tumbled
into the parlor in the much the same
state as he had entered the world some
forty-five years before. 1 draw the
curtain over this harrowing scene, which
is more than McGuffey could do, much
as he would have liked to, and turn to
the McGuffey cat.

The McGuffey cat went straight up
into the air in one bound of surprised
bewilderment, landed three feet away,
and made off spitting and yowling, un-
heeding of direction. His second leap
carried him squarely into a dishpan full
of home-made tomato catsup that Mrs.
McGuffey had set out to cool. The cat
and the catsup mixed in an entangling
embrace.

I can not conceive of anything quite
as startling as a cat surrounded with a
halo of tomato catsup. Nor is there
anything, I imagine, more utterly annoy-
ing to a cat than a bath in catsup. Cats
do not like baths of any sort, and I
know of no reason that a cat should
have a partiality to catsup baths over
any kind of a bath. When the
McGuffey cat emerged from the catsup,
which he did with haste, he resembled
very much a futurist stampede. Bewil-
dered beyond sense of direction, he
dashed frantically around the house and
up onto the front porch. Here the
three ladies were taking agitated leave
of Mrs. McGuffey, who was equally
agitated as they. All three ladies were
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dressed in becoming white, and the
McGuffey cat in his mad rush across
the scene added touches of color to their
attire that, attained under different cir-
cumstances and through different means,
might have been quite charming to the
ferminine viewpoint.

Of course my tale ends here. Mec:
Guffey had to dismantle the arc trans-
mitter, or as much of it as there was
left to dismantle. But in his cup of
bitterness there was some consolation.
He, rank amateur, had builded and suc-
cessfully operated the first amateur arc
transmitter on the coast, mayhap in the
whole country, and he occupied a posi-
tion of envy among his fellow experi-
menters. For, had not the Poulsen
operator used seven kilowatts of power
in calling him on the wireless telephone
signalling his station out from the many!
That, in those days, was going some.

BOZO LEARNS ABOUT
WOMEN — AND
BATTERIES

Continued from page 12

“Yeah!” derided Bozo. “Think I
didn’t try that? I put boxes under her,
and two dozen newspapers, to absorb the
acid as it ran off, and even a tin dish,
but they were no good—not none of
them!” Bozo’s vehemence was too much
for his grammar.

“My, my!” chided Sparks placidly.
“How you do go off at half cock! Just
glance under the table there, and you’ll
sec how I keep my ancient juice box
from doing its stuff all over the rugs,
and making red spots on them——"

“And burning holes—nice round holes

inem!” supplemented Bozo as he
leaned forward. ‘“What’s that—a glass
tray ?”’

“Exactly!” said Sparks proudly. “One
of these more-or-less newfangled baking
dishes. It’s made of glass, and it can’t
be eaten through or otherwise messed
up by battery leakage. And it doesn’t
ground your battery and add to the
natural noises of a set; as a matter of
fact, it very beautifully insulates it.”

“Now I wonder,” remarked Bozo
thoughtfully, “just why I didn’t think
of that myself? I tried almost every-
thing else in the house———"

“Good idea, all right,”” admitted
Wildcat. ‘“But those dishes cost some-
thing. Why wouldn’t one of these
parafin-impregnated fibre trays that
photographers use do just as well? It
would be quite a lot cheaper, and do
the work just as well, so far as I can
see.”

“Guess it would,” said Sparks, “al-
though for an expensive cabinet or for
use where there are really valuable rugs,
I think this annealed glass just about the
thing.”

“T wonder if the folks will let me
bring my set back into my room if I'd
keep my battery in a tray like that?”’

puzzled Bozo. “I don’t see why
not i

“The Missus let me bring my battery
back into this room after I thought of
the idea,” said Sparks with a broad
smile. “So perhaps your folks 4

“WHAT ?” shouted Bozo and Wild-
cat together.

“lI had about the same experience
Bozo had, I guess,” said Sparks. “It
would seem that no woman, whether
it’s a wife or a mother, likes to have
battery acid make little red stains on
her good carpets——"’

“Or to make nice little round holes
in ’em!”’ ammended Bozo feelingly.

Loud $l
Speaker

3 Radio Adapter
Hearall broadcasting through phono-
graph. Make your own horn. Attach

s B-IE Phonadapter to YOUR phono-

graph. All can hear. Entire family, neighbors,

guests can hear operas, lectures, latest news, with
this adapter. Stretches over Treceiver of any

?{glnda"l]x type he?zd-selt{a‘:id at;achfets‘ to tone-arm of

Y onograph. ade of so S e
pure gSm rubber, Quickly attached (=P

and removed. Thousands in use. \Ga=cg
Will not amplify or distort. For ==
single receiver . . . . . i ==

i & .
For pair of receivers (more than twice the volume)$1

Go to your dealer. If he cannot supply you
send money order, check or currency at our
risk. Prompt delivery—postpaid. Also send
us name of favorite radio dealer.

TheBeckley Ralston Company
1815 So. Michigan Ave., Chicago, Ill.

Just off the Press

Upon request, our latest radio catalogue will
be sent to those interested in the construc-
tion of receiving sets—without charge.

Each part we manufacture is illustrated
| and described in detail

Write for it today.

J- DETROIT

EISEMANN MAGNETO CORPORATION

William N. Shaw, President
BROOKLYN, N. Y.

CHICAGO

SAN FRANCISCO
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RADIO SHOP

Continued from page 26

how to use hand turning tools, the
writer will describe the turning of the
simple piece shown in Fig. 7. First it
will be necessary to get a piece of stock |
34 in. in diameter and about 4 in. long. .
The approximate center is found by
using the dividers as illustrated in
Fig. 8. The center holes are then
drilled with a centering drill and the
pieces mounted in the lathe with the
Are leaders everywhere in quality, ease of aid of a lathe dog as illustrated in Fig.

. . . 9. The tail stock should be moved for-
lnSta"lng and utmost efﬁCIency ward just far enough so that its center

will engage the work not too tightly. A
little oil on this center will help. In
hand turning, the tools are supported
upon the ‘““T” rest with the cutting edge 4
of the tool in contact with the work '
which is revolving in the lathe. The

Il Plate...$1.50
23 Plate, .. 2.00
43 Plate... 3.00

3 Plate. .. 1.2 } ) work if first roughed off with the heel ¢
e 3 Supplementary Vernier tool until 1t is down to within 1/32nd !
Condenser—8$1.00 of its ultimate diameter. If the work r'

¢

being turned is brass, it is well to give
the heel tool a slight negative rake to

T prevent it from cutting too deeply into
Ampl.lfymg the work. This, and the correct posi- |
distortionless tion of the tool and the cutting center

Transformers,

700/, v
WorAk
correct for any -

e
tubes. - /lé’yl?a)‘//(;ve
EC @A
Price $4.00 . Fesr ) \_
' Precision _ »
Variable Grid Leak Fig. 10. Correct Position of Tool
Price $1.50 will be understood by reference to Fig.

10. The operator should take light cuts
until he becomes more familiar with the
manipulation of hand tools—something

. that comes only through a certain
Inductance Tap Switch, but one hole Y g 3 L
amount of experience.

to (%ril‘l. furnished f"’ith 15. wire con- Wood turning will be greatly facili-
nections. No soldering. Price $1.50 tated if we purchase for our lathe a
small spur center which the manufac-

turer can supply for a dollar or two.
This js simply a little disk with a

HIGH GRADE 180 DEGREE and 90 DEGREE VARIOCOUPLERS, tapered shank and a screw mounted in
VARIOMETERS and MICA FIXED CONDENSERS the center. It takes the place of a chuck
in holding the work and is a convenient
New York COil Company thing to have about. In general, wood
: 1 turning tools are held in the same man- |
338 Pearl Street New York City, N. Y. ner as metal turning tools, save that |
Pacific Coast—MARSHANK SALES CO., 1240 S. Main St., Los Angeles, Calif. the feel is different and it is necessary |

to take care that the tool does not dig

in too deeply. One hand of the oper-

ator is kept near the cutting end of the

] tool and the other hand at the opposite

We Repair end. This gives plenty of leverage and

R DIO TUBES prevents accidents. In this connection

A / the writer wishes to warn the reader

WD-11 ........... $3.50 UV-199 . ....... 3.50 that the skew chisel 1is

WD-12 ......... 350 C-299 ... ....... 3.50 difficul 1 _is the one most

UV-200 ... ... 275 UV-201A .. .. 3.50 Jmcu’t tool to use in wood turning,

UV-201 .......... 300 C-301A ... . . .. 3.50 since 1t 1s apt to dig into the work and

C-300 ..., ....... 275 UV-202 .......... 4.00 pull itself from the operator’s hands.

CE301d Powatindiananwins 3800 [ CE3021 I 28 o 4.00 It should be laid on the “T” rest at an
’ i, DV-6 REETRRTRS 3300 DV-6A ... ........ 3.50 bl ang]e of about 60 degrees in relation to ‘
1 Mall orders solzated and promptly attended lo. " the SUrfaCe- The Chlsel iS dravvn back ;
e i H. & H. RADIO CO. A slightly and at the same time the handle |

Tngciil P. O. Box 22-M Clinton Hill Sta., Newark, N. J. peal l‘ is raised until the chisel starts to cut.

Continued on page 64
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Science
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ONQUESTS of science were the real achievements
of Egypt’s tulers. Instead of physical prowess, they sought the laurels of
intellectual supremacy. Battles became experiments. Physics, astronomy,

alchemy became the chessmen of their leisure. Where other nations plunged into
wars and devastation, the Egyptians gave over their vigils to the investigation of
natural phenomena.

\

absorbing recreation. As you read, you will

To symbolize this intellectual power and their ' 1
understand the impelling appeal of science

ability to create, they conceived the Sphynx,
and with unparalleled skill and persistence
engraved their triumph on the face of History.

If you assemble your radio parts from plan or
book, take time to drink in the romance of
radio art. Know on what laws the perfection
of your receiving set depends. To acquire such
knowledge is not a boresome study, but ari

which has ever tempted Masterbuilders to
create craftsman-like products which are more
than adaptations of existing designs.

By understanding the scientific basis of radio
phenomena, you will begin to appteciate what
every radio engineer knows concerning con-
densers : —that there are no condensers equal
to Cardwell’s.

Cardwell rotor-grounded condensers afford entire ab-
sence of body capacity effects and permit fine tuning of
the most distant stations. They have such infiinitesimal
losses, no laboratory has been able to measure them.
Their mechanical ruggedness insures long usage and free-
dom from annoying difficulties. Not only will Cardwells
often add a thousand miles to your receiving range but
they permit the entire elimination of interference.

For Egyptian Nights’ Entertainment,
Read: **Cardwell On Condensers.’’

Sent on Reqnest.

/o]

( 119\ -
ARAAAAAAAARAAAAAAARAAAAAY
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\
ALLEN D.CARDWELL

MANUFACTURING CORPORATION
BROOKLYN,N.Y.

f

I
i
L

PRI

Prices Vary From Three To
Three Hundred Dollars

Sold Only Through
Responsible Dealers

el L e e e e e — — —
D e D & D & CD = QD - cCO me OCD &6 (CD & O (D e (CD W Op e T D W D e ("D sEs

—
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Dealers—ask about
our franchise
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‘“‘Local Conditions”’
terlee Antennaless Radio is installed. Here is a set
which brings distortionless speech and music to you
no matter where you live or how severe the local con-

do not exist where Moon Sat-

ditions. The Moon is operated by simply groundlng
to a water pipe or radiator—no antenna, loop or in-
door wire is necessary.

Stations within a conservative 1000-mile radius are

regularly received with a non-power loud speaker on
this set.

It is the ideal set for use in apartments, automo-
biles, yachts or railroad trains wherg an antenna is
not practical. Extremely sensitive, unusually recep-
tive, yet simple to operate.

Write today for our folder “California or Newark”

MOON RADIO CORPORATION
501 Steinway Ave., Long Island City, N. Y.

In Canada, Continental Equipment Co., Ltd.
New Birks Bldg., Montreal, Quebec

OON

Satterlee

aless

—RADIO—
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Continused from page 62

In using the skew the operator should
never start at the end, since there is
danger that the chisel will catch and
split the wood. In roughing down a
piece it is best to use the gouge, since
this has a terrific capacity for ripping
off wood.

Close-grained wood should be used
wherever possible in turning. Such
woods not only take a finer finish, but
can be turned much more easily and with
much less danger of splitting. Maple
i1s a very satisfactory wood to turn and
a beautiful finish can be produced.

The writer believes that he has cov-
ered practically everything that would
be of value to the radio experimenter
in connection with shop work. As
pointed out in the previous article, a
little ingenuity and horse sense used
with this equipment will enable the ex-
perimenter to surmount practxcally any
difficulty.

‘Read’emr
Blndzng Posts

With knobs
that won’t come off

Anyone can “read 'em.”’ Irre"
movable knobs. All popular
styles—Antenna, Ground, Fones,
A and B Battery plus and minus—
abbreviations of different names
engraved on knobs. Radio users
—ask your dealer for “Read ’em.”
If he hasn’t them, send $1.50 fora
set of 10, postpand
Dealers—write Dept. B for liberal
profit proposition on this big
seller.

The Marshall-Gerken Co.

Manufacturers
Toledo

Ohio

THE PERMANENT DETECTOR

Often imitated but never equalled. Maximum
detector efficiency made constant, lasting. The
GREWOL is ALWAYS sensitive, proof against all
ordinary detector troubles—vibration, dust, oxidiza-
tion, dampness The only detector for reﬁex duplex

and all circuits. Fully patented. Uncon-

ditionally guaranteed.. .. ... ........... ... 2

Tested and approved by Jack Binns, radio editor of the
. Tribune.

Ij‘ your dealer has no GREWOLS, send 32 to us with your
dealer’s name.

Write for Booklet
RANDEL WIRELESS COMPANY

2 Central Ave. Newark, N. J.
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Sensations of Modern Radio!

FRESHMAN PROD!

Ever since Radio first became generally popular, Freshman Prod-
ucts have been universally recognized for their precision-like ac-
curacy, mechanical perfection, scientific correctness and unusual

durability.

Freshman Products are used and endorsed by hun-

dreds of thousands of radio experts and fans throughout the world

Highest Quality
Mica Condensers
| FRESHMAN]

* TESTED MICA
CONDENSER

uuuuuuuuuuu

Through the accuracy and de-
pendability of Freshman Con-
densers, hook-ups and circuits have
been perfected which have com-
pletely revolutionized the art of
Radio Reception.

These little Storers of energy

and rectifiers of Radio Cur-

rent are the very heart of a
well-built radio set.

The proper fixed condensers will
make all the difference in the world
in the reception, clarity and selec-
tivity your set accords.

Capacity Each | Oapacity Bach
.0001 ...... $ .36 L0025 yilvy oy $ .60
00015 ..... .36 AR S oo .60
000256 ..... 356 0036 ...... 70
00028 . ¢ .o .36 004" 70 NS 75
0003 ...... .36 0051 ey 75
00036 ..... 35 1006 .0 LY 76
0006 ...... .35 0070 v v e 1.00
0008 ...... .40 .008 ....... 1.00
D008 ..t vaa .40 VI BE it 1.00
001 wita o aien .40 FOILD SR e 1.50
0015 ...... .40 2020 .Gt 2.00
002" 5 sah 40 2026 e . 2.50

The FRESHMAN is so designed
that constant equal pressiire is ex-
erted on the condenser plates over
the entire area. They are the only
condensers that do this and there-
fore the only condensers that avoid
noises, which are due to variable
pressure on the plates.

All Freshman Products
" at your dealers—otherwise
send purchase price and
you will be supplied with- |
out further charge.

NEW TYPE

Variable Resistance Leak

ONLY THE KNOB

SHOWS ON THE PANEL

This device is especialy built for
uée as a tuning instrument. Its
construction is such that it will
withstand unusual usage. Fully
guaranteed. Absolutely no pencil
markings. Can be mounted on any
panel in a few seconds. It will
enable you to get stations you have
never heard before.

Complete with either .00025 1
or.0005 Freshman Condenser

Without Condenser ..,...

Troublesome Static Overcome
ANTENELLA, now only $1.25

No aerial or antenna needed

Eliminates aerial, outside wiring, light-
ning arresters, and other inconveniences
inductive to static. Plug Antenella in any
lighting socket and you can enjoy Radio
in any room in your house. No current
consumed.

GS|'lm0n 0. II'I .
J’?aoéo Gondenser ¥, Jrodacgf

106 Seventh Ave.

New York

Resistance Leaks

The largest and most
Complete line in the World

Every tube and
every circuit re-
owm quires a different
=l leak resistance.
You do not know
what value is

T necessary until
your circuit is tested. Freshman Variable
Resistances give an unbroken range of
180 degrees from O to 5 megohms. Ab-
solutely no pencil markings.

Base Mounting Type with either

.00025 or .0005 Freshman Con-
AeNSer p: merens bdi o m 6 b 47w b B $l °OO
Without Condenser ................ 75¢

FIXED
RESISTANCE
LEAK COM-
= BINATION
;’w 4 IN ONE
“\\\‘\\‘: .
Freshman Condenser Price
.00025 Leak Mounting Complete
Freshman Resistance
Leak Safe-T Handle 65c

FRESHMAN FIXED

BRESISTANCE
LEAK with
SAFE-T handle

’I‘he only Resistance Leak using no car-
bon, graphite or lamp black. Guaranteed
to remain permanently constant.
Furnished in any value of Resist- 300
ance from 14 Megohm up........

FRESHMAN NOISELESS

TESTED MICA CONDENSEB and
LEAK MOUNTING

The Freshman Condenser is so designed
that constant equal pressure is exerted
over the entire area of the condenser
plates and the mounting is part of the
condenser itself, which makes this new
product the only True and Perfect Leak
Mounting on the market.

Combination Condenser .00025 and 4OC
Leak Mounting ................

Ask your dealer or write
direct for our FREE DIA- |
GRAMS of the Neutro-
dyne, Flewelling and other
circuits.

Tell them that you saw it in RADIO

www.americanradiohistorv.com


www.americanradiohistory.com

RaAp10o for NOVEMBER, I923

WE INVITE YOUR ENQUIRIES
Hallock and Watson Radio Service

192 Park Street “KGG” Portland, Ore.

FREE TRIAL

GOTTSCHALK LOUD
SPEAKER---New Models

“The Reproducer that has won
a reputation’’

Ask your dealer to demonstrate the
Gottschalk against any loud speaker at
any price. If your dealer does not stock the
Gottschalk, do not accept a substitute but send
your order direct to the factory.

Over
1500
Sold
in Past

Type C, Orystal-
lne finish, $22.00

Type D, smooth
finish, mahogany

or walnut, $25.00
5 DAY FREE TRIAL] swzer r
Ship C.0.D. on five days’ trial CLEAR & Complete as illus-
Money refunded in full if not MELLOW trated with six-
absolutely satisfactory. foot cord.

Gottschalk Electric and Mfg. Co.
172 Fifth St., San Francisco, Cal.

|

THE DOUBLE KNOB

4l s SEXTON CONDENSER

Most compact vernier condenser built.
Furnished with 3 inch black bakelite dial.
Separate button for vernier control.

( o b Ball thrust bearing insures perfect action.
i, r: =
: : = For name of Distributor write our Western Repre-

S sentative, F. L. Tomlinson, P. O. Box
o No. 2308, San Francisco, or

THE HARTFORD INSTRUMENT (0., Inc.

308 Pearl Street Hartford, Conn.

7
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SHOP PRACTICE
Continued from page 28

Start at one edge of the panel and
sweep the sandpaper along the whole
length of the panel with a single stroke
in the direction of greatest length of the
panel. Then sweep back in the same
direction, and gradually work across the
whole panel’s face. At first the job will
appear as a series of scratches, but
gradually, as the rubbing continues, these
scratches will blend in, and become a
satiny smooth-finished effect with a de-
cided grain in the direction of the rub-
bing. It may be necessary to use several
different pieces of sandpaper and, after
the whole surface has been smoothed
down with coarse paper, a finer grade
should be substituted, more oil being.
applied as needed. Once the rubbing
has been started in one direction never
try to change the direction of the grain-
ing, or rub the grain crosswise, as this
will put scratches on the surface that
are almost impossible to remove, and will
give a very poor looking job. When
the final rubbing is completed and the
whole surface of the panel is smoothed
off properly, add more oil to the surface
and wipe off the whole surface with a
clean rag, taking care to continue the
wiping in the same direction as the
panel was rubbed, until every trace of
grit and free oil is removed.

The oil adds just enough finish to
the panel to give it a rich smooth black
appearance, which can be easily restored
at any time by wiping the surface with
another rag, moistened with a trifle of
oil. Wire scratch-brushing will give an
equally good effect, but this is more
difficult to use than the sandpaper and
oil, and it also takes more equipment.
Sand-blasting will give a very pretty
appearance to bakelite, provided it is
rubbed with an oily rag after the blast-
ing process, and in some ways this is
superior to the rubbing process, as it
gives a satiny finish, without any grain
effect. It likewise is difficult of per-
formance unless attempted by one
equipped for such work.

The final procedure in the prepara-
tion of the panel for use will be the
engraving. This is practically impossi-
ble to do at home. Many concerns have
engraving machines, and, for so much
per letter, will do the job in a much
better way than could be done at home.
Makers of apparatus are strongly ad-
vised to patronize these firms rather than
to spoil the panel by attempting to
scratch markings on by hand. Steel
letters and figures may be used if no
engraving work can be done, but even
then indifferent results are obtained, as
the steel figures simply dig into the panel
and do not remove material, such as is
necessary in an engraving process, and,
furthermore, as such figures are all
separate and are used singly, the lettering

Continued on page 68

|
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AN AUTHORITY DESCRIBES
THE IDEAL RECEIVER

“TT seems to us,’”’ says the
Editor of RadioBroadcast,
“‘that a set having radio and
audio frequency amplifica-
tion, without regeneration,
must be possible in such a
design that the only adjust-
ment required is the one dial
tuning the antenna circuit—
the antenna being a loop. . ..
To do away with the tinkering
simply to turn one handle
to a definite marked point
and get the station wanted
. . . that is the kind of a set
which will find favor in the
future.”

Yes, Mr. Editor, you are
right. Such a set is already
finding favor all over the
United States. It is the De
Forest D-7-A Reflex Radio-
phone, and the D-10 Four-
Tube Reflex fills the same
prescription, with the addi-
tion of a Vernier Variable
Condenser for precision tun-
ing.

DE FOREST RADIO TEL.
& TEL. CO.

Dept. B.3 Jersey City, N. J.

If located west of Pennsylvania address

DE FOREST RADIO TEL.
& TEL. CO.

WESTERN SALES DIVISION
Dept. R.3, 65680 12th St., Detroit, Mich.

De Forest products are sold only through
exclusive agents direct to the public for
your protection. The De Forest Company
will be glad to hear from representative
dealers in various communities who wish
to become exclusive De Forest agents.

In spite of new fangled cir-
cuits, the De Forest Reflexes
are snatched up by the radio
public faster than we can
make them, because of their
SIMPLICITY of installation
and operation—the fact that
they cost so little to operate—
the elimination of the out-
door aerial, and their great
selectivity-—you can get the
station you want, when you
want, without interference.

These features with a range
on indoor loop of from 1,500
to 3,000 miles, according to
atmospheric conditions, have
made people prefer De Forest
Reflexes at $125.00 and $150.00
to sets costing four times as
much.

Whether you buy complete
sets or build your own—

“Rely on De Forest, the
Greatest Name in Radio.”

D-7-A Reflex Radiophone, $125.00; D-10
4 - Tube Reflex Radiophone, $150.00.
Prices plus approximately 6% for trans-
portation west of the Rockies. These Re-
flex sets operate either on wet or dry
cells with De Forest wet or dry cell tubes.
Free OCatalog and Price List of sets,
audions and parts sent on request.

Tell them that you saw it in RADIO
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Continued from page 66

can never be lined up so it looks well.
Small metal markers or tags, with vari-
ous letterings, can be obtained, and often
make a fair substitute, but the machine
engraving is to be preferred by all means.

The panel is now complete and is
ready for assembly into a set, wave-
meter, or whatever it was designed for.

RECENT RADIO PATENTS

Continued from page 38
lated groups of radio-frequency waves, the
groups transmitted have substantially con-
stant amplitude with very little damping;
and between groups there is no radiation.

174

- Ll

This is accomplished by the addition of
certain elements to a conventional oscillating
tube circuit, comprising inductance 7, and

 capacities 8 and 10 forming a closed high-

frequency tuned circuit. As is common, this
tuned circuit is connected to the plate 6,
filament 5, and grid 12, the latter connection
being effected through capacity coupling 11.
The new part of the circuit is the inductive
coupling 4-14 between the grid and plate
circuits, and the tuning of circuit 13-14 by
the aid of variable condenser 13, to an audio-
frequency. The energy transferred to the
grid circuit by this coupling acts to interrupt
the oscillations at an audio-frequency rate.

S. Loewe, Pat. No. 1,464,083; August 7,
1923. Receiving Apparatus for High
Frequency Signaling.

This patent describes a receiving system
using a local source of energy for hetero-
dyning, in connection with a loop antenna 1.

The advantage of the system is that variation
in antenna tuning by the aid of condenser 2
results approximately in equal variations in
the frequency of the local source, so that the
beat or difference frequency remains the same.
This result is accomplished by bridging only
a portion of loop I with the local source 13
which is in the form of an oscillating audion.
To render this tube oscillatory, the inductive
coupling 14-15 is used between the output
and input circuits, the part 74 being also a
part of the loop inductance. The detector
circuit may be bridged across the tuning con-
denser 2, and as many stages of amplification
may be used as desired.

ration of Reflex Circuits”
excellent 16-page pamph-
The Wireless Shop, Los
Angeles, Calif. (Price 25 cents). This
describes the co  uction of six different sets,
including reflex »erflex, inverse duplex and
neutrodyne.

“Theory and !
is the subject of
let published |
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HOW “CAN” THE HUM-
MING BEE

Continued from page I9

paper placed over L,. The latter has
about 42 turns of No. 24 bare wire.
The turns of L, may have a 1/32-in.
twine spacer wound on and removed, to
reduce self capacitance and to permit
fractional turns to be tapped if desired.
The wire should be coated with collo-
dion after the proper tapping point 5 for
the neutralizing condenser C, is found

as described below, and C, itself should

be a fixed condenser in its final form,
once its value is determined.

The problem now takes the following
shape: Use a Gen. Radio or Cardwell
variable air condenser, which have rela-
tively low losses in place of the condenser
C,. Tap off point 5 at about 1/6 of the
total turns, i.e. at 2 turns. This is the
start. We will now find the best value
of C, on the variable for this particular
tap in order to see if we can completely
neutralize the capacity C,. Probably we
can not do this at first, but we will try
for the best result with different values
of C, and then do it all over again with
the tap 5 taken on either side of its
present location.

We know that C is most nearly neu-
tralized when CL, has the greatest tun-
ing range. This follows from equation
(1), and our source of oscillations is
the receiver across which L, 1s shunted.
This receiver must be calibrated to go
Iower and higher in frequency than CL,,
as we must tune the latter both at its
zero and full scale positions for every
value of C, tested.

We know the receiver is in tune with
L,C when a phone in its plate circuit
gives a click as the tuning element in it
passes just through the tuning point. A
tuned plate circuit is best for this
purpose.

Many may object to such lengthy
tests to determine a simple thing—but
they may be assured that no more fas-
cinating or instructive set of experi-
ments can be made by an amateur.
They’re bound to learn something—pro-

vided they are systematic in their
records.
L I, ey %
Ei el 5
: '
C;é L ‘-.'1. RECR :
i '
e e~ = W
4 ce 3

Fig. 6. Capacitance Neutralizing Condensers,
C:, with Tap at Tawo Turns on L.

In Fig. 6 we have a sample set of
measurements as follows: Tap 5 is at
two turns on L,. Condenser C,, which
is calibrated, is set at 1 micro-mfd. The
wavelength in L,C goes—say from 200
to 400 meters or 1 to 2. This is marked
on the chart shown in Fig. 6 for wave-
length range—the square root of R.—
in terms of the capacitance of C,. Now
change C, to 2 micro-mfd. and the range

e
Tecta

(i

Letters from
o Users
,\ ‘H Requested

What have you ac-
complished with
your Atlas Ampli-
to!ne? Tell us about
it

LEO J.

973 Mission St.

i Sole Canadian Distributors
The Marconi Wireless Telegraph Company
of Canada, Limited

LL of the program, natural as the original,
re-PRODUCED on the Atlas Ampli-
tone. Faithfully responsive, not to just one
small range of sound intensity, but to the full
scale of tone harmonics. The “double dia-
phragm”—triumph of the radio and acoustic
sciences—automatically accommodates itself
to every pitch. Blast and distortion are en-
tirely eliminated. The “double diaphragm”
is adjustable to operate most efficiently with
individual receiving conditions. Ask the
nearest Atlas Amplitone dealer for a demon-
stration. Hear the difference this great in-
novation makes.

Write for booklet “E”

Contains helpful information

Distributed in California by

MEYBERG CO.

San Francisco, Cal.

RADIO
DIVISION

PAGES

CATALOG &

JONES CONDENSER
CLEANER 10c

EVERYTHING IN RADIO

Oneé of the largest complete stocks in the
world. 40 diagrams of latest Hookups.

DEALERS ALL OVER THE U.S.

Making big profits handling our supplies. 24-hour
service. Goods shipped same day order received.

Qa0

(AlIDMt: Qo

WHOLESALE RADIO DISTRIBUTORS
Dept x 107 E. 13th St.  Kansas City, Me,

Tall them that you saw it in RADIO

www.americanradiohistorv.com

AT YOUR DEALER'S

Cleans between the condenser
plates without bending and
causing a short circuit. Dust
will collect and unless removed
condenser leaks.

Every radio fan should have
this inexpensive radio acces-
SOrY.

Sent postpaid 12¢. Catalog
of other accessories, including
the '‘Multi Plug,’”’ on request.

HOWARD B. JONES

612 S. Canal St., Chicago, Il.
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Radio Engineers KNOW

and buy these features

Super-Sensitive

. A guarantee that less than flve per cent
variation in resistance ever exists between the
coils of Teleradio head sets. The secret of accur-

$ 50 ate reproduction of faintest signals,
4 2. Positive adjustment of diaphragm—insures

best tonal gualities.

3. Improved self adjustable friction—sleeve—
positive position grip.

4.—Drawn aluminum case — all metal parts

highly nickel polished. Light and
the hardest usage. g sty 1o

5. Fabricated head band fo
0.0 T unusual comfort

8. Latest engineering principles and be

: st of
materials employed in every detail
and manufacture, U o oo CARTCt o

If your dealer cannot suppl ou, Wwri
catalogue and prices. =Y ol e £0T

Jobbers and dealers write for trade prices

TELERADIO ENGINEERING CORP.
484-488 Broome Street
New York City

Vernier Condensers

' 23-plate. . .....$4.60
43-plate . . 6.50
Variable Condensers
3-plate . . ..$2.00
l1-plate . 2.60
23-plate. . . 3.00
43-plate . 4.00
Rheostats
(6 and 30 ohm) $1.00
Lightning
Arrester.. .. .. .$1.00
Head Phone

7 llmu/mlt\(\lai\g;‘:,. - (2,000 obm) ... .$6.560
NN (2,200 ohm). ... .6.00

S - ; (3,000 ohm)..... 7.00

goes from —say—180 to 450, or 1 to
2.5. Again, with C, set at 3.75, we
get W. L. (wavelength) range is 3.25;
with C, equal to 5, the /L. range be-
comes 2.75. It is now decreasing as the
capacitance C, is over-neutralized and
we are not gaining. Hence by a few
trials of C, near 3.75 micro-mfd. we
convince ourselves that this is the best
we can do. We replaced C, by a fixed
condenser of 3.75 micro-mfd.

The next step is to change the position
of the top at 5§ and we then do the
above tests all over again. This takes
about 5 minutes, if anything is cali-
brated, for direct reading. If we now
get a better W .L. range than 3.25 we
are improving matters and should keep
on. If not, stop—the work is probably
correct. The final step is to determine
it another tap at' 6 on L, as shown in

RECR

Fig. 7

Fig. 7 can be led through a second
neutralizing condenser C, to a second
point 7 on coil L,. Some juggling of the
connections may be necessary to im-
prove the neutralizing action of con-
denser C,, but if any improvement is
possible it should certainly be tried for.

What is the net result? The tuning
out of undesired stations is just as sharp
with 12 turns as it would be in an
ordinary wave trap with 5. Moreover,
the signals are not weakened on account
of the greater inductance of the shunting
“pick-up’’ coil L, which can have 3 times
the usual turns for this purpose.

Unequaled Clearness Thru a New

Magnetic Principle of Construction

e ;
(mfe}’ Y Lieut. Commander Raison,
: \ U. S. Navy, says: “I use your

Vb head-set in preference to others
\ ’ in experimental work.”

Radio experts are enthusi-
astic boosters for this remark-
able instrument.

2400 OHMS DEALERS—Write today for

e O THE H i Al discounts and descriptive
LT el S folder.

e ,_49‘ = 5oy WEHLISS

"MOSS-SCHURY MFG. CO., Inc.

Manufacturers of precision electrical devices. Radio division 2011-2015 Franklin St., Detroit U. S. A.

RADIO PHONE

-4, i

~Radio—
}@( Material

Nutmeg Brand

Based on 30 Years’ Manufacturing
and Electrical Development-Work
Try the new H & H Transformer W306—with a turn
ratio of 6 to 1—in combination with our W303: turn
ratio 3 tor. The result will emphasize to you the “why”

of this latest addition;to the H & H Radio Family!
EVERY H & H (Audio
Amplifying) Transformer
is tested, before shipping,
with 1500 volts potential
between the primary and
secondary winding; also
between these windings
and the core. This test
certifies to the durability
and integrity of work-
manship, though techni-
cal data will' be sent
gladly if requested. Price
of H & H Transformer—
W303, Turn ratic 3tox.. . .. ... $4.50
W306, Turnratio6to x...... .. 5.00
Wrile for new 32-page catalogue showing complete
|Radio Line and three practical photographed
hook-ups.
We will carefully fill your order direct if tyou cannot bu‘y
the goods locally. For advising us of your Dealer’s

name and address you will receive a photo of an ex-
cellent one-step dry cell hook-up, free.

THe HART & HEGEMANMFG Co.

[} Tell them that you saw it in RADIO
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The Dubilier Duratran

Radio-Frequency Amplification on all
Wave-Lengths

The Dubilier Duratran is the supreme radio-frequency trans-
former. It amplifies powerfully and uniformly over all
wave-lengths now used by broadcasting stations.

Price $5.00

At All Good Dealers

DUBILIER CONDENSER AND RADIO CORPORATION
48-50 WEST FOURTH STREET
NEW YORK CITY

DUBILIER DEVICES

gy Dubiljer
Variadon

Dubilier
Micadons

Dubilier
Ducon

Tell them that you saw it in RADIO
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WHY BLOOP

Continued from page 33

It’s the contact

trol regeneration in the good old way,
the circuit would oscillate without it,

that counts Na-ald Special and it is used in the reverse sense and

CAREFUL examination will show that gof 5% 156 Tames | coupled backwards to prevent oscilla-

Adapter No. 429 each contact in Na-ald sockets and adapt- Price 50c tions. At the extremes of the band of

for U.V. 199 Tabes i ipl
S L » ers is of a wiping nature on a broad surface,

frequencies which the impedance covers,
the circuit may require some additive
tickling, therefore the ball type is de-
sirable, as a rotation of 180 degrees
takes in the full range of adding and |
bucking. Normally the coupling will l|

and so designed that strong tension is per-
manent, no matter how often the bulbs may
be removed or how much the connecting
prongs in the tubes vary. Na-ald sockets are
moulded of Bakelite, with uniform cross-sec-
tion and cure, and other engineering features
incorporated to avoid plate to grid losses and,
to insure that each tube develops its fullest
efficiency.

De Luxe No. 400 The new Na-ald dials combine rare beauty of
Price 76¢ design with highest efﬁciency in use. These ating condition as tuning progresses, and
dials are moulded from genuine Condensite in

such a way that absorption losses are reduced no_t actually oscillating, lou(_ier response
to a minimum. Knobs are so shaped that Two-in-Ope Socket | will be had. If the coupling is made

be near zero, or with the windings
nearly at right angles. It will be found
that if the circuit is kept in a regener-

fingers do not conceal clear numerals and f* WD 1% 80d | 55 tight, after oscillations are estab-
graduation on the bevel of Na-ald dials. No. 460 lished, even the beat note from the

Price 60c D ) .
_ carrier wave will disappear, unless the

transmitter is very near and powerful.
Even a local station cannot be received
with the circuit oscillating without such
horrible distortion that a flute could
not be distinguished from a bull fiddle.
Any one using this circuit who causes
interference, does so maliciously, unless
it is for a few seconds, during which
time he is finding the approximate tune
of a distant transmitter. If he is even
moderately skillful, he need not allow

Na-ald Circuit Booklet packed with each
Na-ald product

Smalapace Neoa’!  Write for “Why a Bakelite Socket?”’
and other descriptive literature

“Iipy,

Alden Manufacturing Company

Manufacturers of sockets and dials for every
radio requirement

Dept. H 52 Willow Street
SPRINGFIELD, MASS.

Cable Address, Aldenco

W

AN

(]
o

o the circuit to oscillate at all. |

;;;:::;;;::::: ;;;;;::;;;;:::;; 3{/}33&::&“ In choosing the vario-coupler, it

Gl Sniitilln 3%-in. Dial should be selected for the small number
Noald W. D. 11 asouruns e Frice 76¢ of turns on the.ball. Thirty turns are |
Price 76¢ 36¢, 3 for $1.00 sufficient, and while more will not do ]
S T s | ANy particular harm, the number given
A Radiola will be found to give easier control for ‘

Prompt for every the same reason that a vernier on a
burpose control does the same thing. 1

Shipments wind purse The variometer and vario - Toupler |

should not be mounted closer together

T'S early to talk of "5}\°l’tag‘?5“ and *'slow than 4-in. between centers and a |

deliveries,” but business is bigger and bet- grounded shield should be placed be-
ter every day and all !ndlcatlons point to a tween them. In connecting, be sure
demand this fall and winter far ahead of our that the wiring is such that the knob
manufagturers ab]llty to meet. end of the variometer is connected to

In this connection we remind you that our ground, and the knob end of the vario-
stock of both sets and parts — everything coupler ball shaft connects to the B
worth while in radio—and plenty of all— battery.

is complete, and your mail orders will be
taken care of immediately.

We pay the postage — send your

next order to us and be surprised meter and vario-coupler

al our quick action! Exclusive of the cabinet, panel and

COAST RADIO CO.’ INC. wiring, the material required for this

2 . | circuit is as follows:
El Monte California

Unless you are a confirmed knob
twirler, select dials with stops, then pig-
tail the shaft connections on both vario-

1 Variometer.
1 Vario-coupler, ball type with the neces-
sary tap switch.

1 Mu;ad T II radio-frequency transformer,
150 to 500 ters.
2 6 5 O M I L E S l:;‘ l t I E: I E: 2 6-ohm. (f)ilamerllx:er;resostats.

with ONE TUBE. Broadcasting from Atlantic Coast 4 Tube sockets.

aC%iUg"i‘bﬁYh%afgéﬁlgm%m by ugen:i of tthe’ 01}0_%3 C I P X L. 2 .00025 mica grid condensers.
! i8 range is due to simplicity 2 - . :
%f sglt anddop(}zlmti(l)n ai)s %Ely t]J)ne conltl.rt:l {)scused fol'b tuning. Omp ete rice lSt ; f\;l:lddio] efitt’]uv:rll?)?‘::a%;lf(lr‘r:gggenser.
asily and cheaply built. ry cell tubes may be used. =, 5
Ctzmplet: il}gt;'uc;isons S“{h {)ﬁne;nlfayoutt., ;’“femblg \{iews. AITKEN RADIO CO. 1 Detector tube.
etc., postpaid for 25¢. Or further information for red stamp. = 3, Amplifier tubes quarter ampere tubes |
VESCO RADIO SHOP, Box R-117, Oakland, Ca. 504 Superior St., Toledo, O. _ e —

1 Loud-speaker.

Tell them that you saw it in RADIO
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The secondary of the Murad trans-
former is used as the r.f. impedance. If
slight improvement in the selectivity is
desired a point switch may be used to
cut in either the primary or secondary
of this transformer. Used in this man-
ner, the primary will be at its maximum
efficiency at about 360 meters, and the
secondary at about 400 meters. Either
will cover the whole broadcast range,

but both used in this manner will give < i
better results. 1 13{‘??w°/ Wi YOUR BATTERY
The one stage of r.f.a., as shown, | = \ OVER NIGHT

compares quite favorably with two ;}nﬁ?—ﬁ WITH YOUR QWN
stages of transformer-coupled r.f.a. with @ ELECTRIC
the best available transformers. With o ' CURRENT™

an antenna 35 ft. high and 75 ft. long,
stations 500 miles away at night come
with practically the same strength as
local stations, that is to say, the detector
and second audio-frequency tube may
both be loaded. The writer has obtained
loud-speaker signals from these same
stations using a loop.

The use of dry cell tubes is not recom-
mended for this circuit, unless used
with an extremely small antenna or a
loop, because even moderately long dis-
tant stations would overload them and
produce distortion.

There is a peculiarity in this circuit,
in that if the radio-frequency tube is
removed from its socket, and the
coupling is made rather tight, signals
may still be heard. If the station is
near by, better quality may be had in
this manner, because the detector tube
will not in this way be overloaded.
When operated in this manner, it be-
comes a coupled circuit, with the antenna
tuned, and the secondary tuned broadly
but not entirely aperiodic. The stabilizer
becoming the coupling unit.

The writer has found it advantageous
to mount the terminal block so that the
terminal screws protrude through holes
in the back of the cabinet, the block
being fastened to the sub base. In this
way, by removing the connections, the
whole set may be removed from the
cabinet, and at the same time all con-
nections are kept in the rear.

If the tube sockets are mounted on
the sub base, in two rows, the panel
dimensions may be kept down to 6 by 19
in. This requires careful placement of
the sockets, transformers and jacks if
they are used.

Particular attention is directed to the
manner of using the grid leak. This

[l

Full radio tones will not come
from “empty’” radio batteries

Even the finest radio instrument will not give
results unless the battery is doing its full duty.
For complete and satisfying reception from
near and far, no other combination equals the
reliable storage battery and the Tungar for
keeping it tuned up.

With Tungar in the house you are prepared
for perfect reception always, without having
to move the battery aninch. You renew again
and again with Tungar and your regular elec-
tric light current.

Tungar attaches wherever there is a lamp
socket or a convenience outlet. Just turn it
on and leave it, any time, day or night. Its
cost of operation is low. There are no mov-
ing parts to get out of order.

For years motor car owners have used Tun-
gar for charging their automobile batteries.

See one at any good electrical shop, or write
for literature. Address Section Rd 11.
Merchandise Department

General Electric Company
Bridgeport. Connecticut

Tungar Battery Charger. Oper-

ates on Alternating Current.
(Prices east ofthe Rockies)

2 Ampere Outfits Complete

$18.00

5 Ampere Complete—328.00

Special altac‘I}menf forcharging

12 or 24 cell ' B”’ Storage

Battery—$3.00

Special attachment for charging

2 or 4 volt ‘A’ Storage

Battery—$1.25

Both attachments fit either

Tungar

\ Charge em at Home, with

35A—104D

A GENERAL ELECTRIC PRODUCT

The Radio Dealer

Marle Transformers

cannot be placed across the grid con-

Dealer, the Radio Trade’s Monthly, and the
Radio Dealer WEEKLY, for Manufacturers.
THE RADIO DEALER CO.

1133 Broadway, New York City.

Western Office
San Francisco, Calif.

Ask Your Deler!
Manufactured by

MARLE ENGINEERING CO.
Orange, N. J.

denser because so doing would place the Audio and .
' Radio
potential of the B battery on the detector Freqiiency 1923-1924
d —now out-—
grid. - —
Superior Complete classified Manufacturers’ Lists.
Quality An encyclopedia of Radio Jobbers.
pEg Reasonabl A directory of Radio Trade Marks.
¢ FILAMENT CURRENT Priced y e Complete in one volume. One Dollar per copy.
MATH FOR AOJUSTER N Issued by the publishers of The Radio

" EVERY STANDARD TUBE

LIMINATES RHMEOSTATS %
B

§ Youa DfALER Oa
RADIALL COMPAN

654 GRAND AVE, NEWHAVEN, 512 Pacific Bldg.
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Less Distributed Capacity, No Distortion.

409, More Amplification
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HELICAL WOUND COILS

Sales Offices: Boston, New York, Philadelphia, Pitts-
burgh, Chicago, Cleveland, Detroit, Indianapolis, St.
Louis, Minneapolis, San Francisco, Los Angeles,
Seattle, PO{tland, Montreal and Toronto.

No. 21 and Chart of Tests.

4 set owners all over the country
Radlo have learned that SAMSON

Transformer superiority proves out under actua]
operatjng conditions. Here's an extract from a
letter by an authority: “The Samson Electric
Company have apparently ‘rung the bell’ with
their transformer. Several of the men here in
headquarters and one or two commercial radio
laboratory experts have had occasion to use and
test out the transformer and they are all very high
in their praise of it.”

Helical Windings in BOTH primary and
secondary coils have revolutionized transformer
eficiency. And only Samson Transformers can
have Helical Wound Coils.

Helical Winding lays the wire in layers at
right angles to the core. Adjacent wires are
fewer turns apart; consequently the electrical
pressure is less and capacity effect is reduced to
a minimum,

To make your set operate at its best use
SAMSON Transformers. ~ Write for Report

Ratio: 6 to 1

Price $7 at Dealers

Made by

SAMSON ELECTRIC COMPANY

Factory: CANTON, MASS.

BARGAINS

Read the

RADIOADS

on page 92. Many

good radio bargains

are listed. What have

you for sale or ex-
change?

Use the Radioads!

THEY PAY!

PA NEL FORMICA or

BAKELITE
Cut to order any size.
¥4” thick, per square inch......... .. 013
14" “ £ 2 e e .02
P & - 0o o4 .02%

PROMPT SERVICE—POSTAGE PREPAID

DAVID RADIO SUPPLY CO.
P. O. BOX 596, REEDLEY, CALIF.

CARTER

Inductance Switch $2.00
1-15 points List

Positive contact each point.

1-15 indicator on dial. Pigtail con-
pection eliminates friction contact.
Soldered terminal and contact, one
piece. Cnly one hole to drill in panel.

Ask your dealer. Catalog of New
Carter Improved Radio Products on
request.

s 201 So. S ,
Carter Radlo CO., ¢ °Ch§::;°Street

Tell them that you saw it in RADIO
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V. T. OSCILLATOR
Continued from page 30

ously; in the spark transmitter, at inter-
vals. Herein lies the great difference
between the two, and the reason why the
one is undamped and the other damped.

Let us go another step farther. A
similar action could be obtained if the
circuit were as in Fig. 10.

8

.—_._15MALL R,+GRID D

LARGE R,-GRID ©

it

Ep Cz Lz

Fig. 10

However, in this case the alternating
current produced would be superimposed
on a small direct current. The con-
tinuous or direct current would be de-
pendent on the voltage E, and the aver-
age resistance of the circuit. This as-
sumes, of course, that the contacts are
never open when the switch passes from
C to B, which is of course impossible in
practice. Now it will be recalled that
the grid potential can vary the apparent
resistance of the plate filament circuit.
The grid may be looked upon as the
above switch, changing the resistance of
the path as its potential is changed.

In electromagnetically-coupled circuits
such as the Hartley the grid potential is
controlled by means of an inductance
placed near the plate inductance. The
changing flux in the plate inductance L,
interlines the grid coil L, and induces
in it a voltage in the proper direction to
produce and maintain the oscillations.
The action is usually started by a shock
or a transient. Simply closing a switch
or a key will generally produce enough
of a shock to start the circuit oscillating
instantly.

In electrostatically-coupled circuits the
grid potential is controlled by means of
induced voltages in the coupling con-
densers.

Although. many refinements might
have been introduced into this simple
explanation, the writer hopes that this
will serve to give the reader some gen-
eral ideas pertaining to the action of a
vacuum tube oscillator. TIn concluding
this chapter we shall describe some of the
equipment to be used.

All fixed condensers should be mica
insulated. Use such condensers as the
Radio Corporation puts out. In some
cases, on smaller sets, Dubilier micadons
serve very well. The variable condensers
should have enough clearance between
plates to prevent spark over. There are
many suitable condensers on the market.
The grid leak is the standard heavy
transmitting type, 5000 to 10,000 ohms.

There are numerous ways in which
a transmitting inductance may be made.
One way is to procure a heavy tube of 4
to S-inch diameter and cut a winding

Continued on page 76
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YOU can own the famous
NEUTRODYNE RADIO SET

FADA

OR half what a good complete regenerative set
Fcosts you can now own the famous Hazeltine

Neutrodyne Set that all the radio editors
in the country are so enthusiastic about.

Jack Binns said, in July Popular Science Month-
ly, “Professor Louis Hazeltine, one of the foremost
radio experts of the country, has succeeded in
silencing the shrieks, groans and whistles of re-
generation that have marred the enjoyment of
supersensitive receiving sets.”

Professor Hazeltine’s wonderful invention per-
mits the reception, in great volume, of concerts,
speeches, singing, sermons and all the other in-
teresting things the air is filled with.

Not only does the Hazeltine-Neutrodyne Circuit
eliminate squeals, howls and shrieks, but it also
receives clearly radio concerts from distances of
1,000 miles and more. You can hear New York
in Chicago—Toronto in Texas—Schenectady in
St. Paul—and all on the loud speaker.

MR. B. W. DOWNS TELLS HIS
EXPERIENCE

Bertram W. Downs of St Faul, says:—

“A word in appreciation of the Neutrodyne parts and
your instruction booklet. I just ﬁpxshed building a &
tube set according to your instructions. Herewith are
some of the results obtained last night, between the
hours of 9 and 10 P. M.

“Direct comparison was made Wi
generative set on the same aerial, using the same bat-
teries and tubes. The test was made at Bald Eagle
Lake, 20 miles from WLAG, the Twin City Station,
which was in operation all during the test. ,

“The 3 tube regenerative set brought in Chicago and
Omaha with poor to fair strength. The Neutrodyne
brought in on the loud speaker Chicago, Omaha,
Schenectady, Ames, lowa, Philadelphia, Cleveland,

PACIFIC COAST REPRESENTATIVE
GLOBE COMMERCIAL CO., 709

with a 3 tube re-

FAD. ANDREA, INC.

RADIO EQUIPMENT

NEW YORK CITY

MANUFACTURERS OF

1581 = F Jerome Ave.

Mission St., San Francisco, Cal.

1581 4p
Niw e

W YORj ey EN!

ciry

St. Louis and others that .we did not wait for. The
remarkable things were signal strength and selectivity.
Minneapolis came in without aerial or ground too loud
for comfort. Omaha and St. Louis were good without
either aerial or ground connections.

“No interference between stations was noticed at
all. The quality of the signals from the three strongest
stations, Minneapolis, Omaha and St. Louis, was per-
fect, despite the fact that the tubes were being worked
to their utmost capacity, speech being intelligible fully
a block away.

“Comparison of notes with other experimenters this
morning shows that last night was poor radio weather,
and regenerative sets failed to bring in any stations
but Omaha and Chicago. Needless to say we did not
use the phones at all with the Neutrodyne.”

Hundreds of similar enthusiastic letters are
being received from men who have built Neutro-
dyne Receiving Sets.

YOU CAN ASSEMBLE THIS SET
YOURSELF

This handsomely printed book, “How to Build Hazeltine’s
Neutrodyne Circuit Radio Receiver” that sells for 60c. tells
simply and clearly exactly how to assemble this set. Noth-
ing is left in doubt. The directions are written in simple,
easily understood language. An actual size pattern is inciud-
ed that can be laid over the front panel and used as a guide
for drilling the holes for the rheostats, phone jacks, pull switch
binding posts and neutroformers, etc. - Photographs show
every step in assembling, adjusting and operating the re-
ceiver.

SEND FOR YOUR COPY TO-DAY

Take the first step towards owning the most up-to-
date and efficient radio set ever made by mailing
the coupon to-day. This book not only tells how to
assemble Hazeltine’s Neutrodyne Set but it also
shows specifically the FADA parts required
and costs.

Be the first one in your town to con-
struct a Hazeltine Neutrodyne Set
using FADA parts—send the
coupon today for this wonder-
ful book.

Send
rig’lt

F.A.D. Andrea,

Inc.,
1581 F. Jerome Ave,,
New York, New York.

Enclosed is 60c for a copy

of “How to Build Hazel-

tine’s Neutrodyne Receiving

Set.” If this book is not exactly as
represented money will be refunded.

State
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A The first impression
SIS you get from looking
\ at Pioneer Variocoup-
%\ lers and Variometers
r is that beyond doubt
they are the most
beautiful instruments
yet devised.

The beautiful Bake-
lite in a grained
mahogany finish has
a richness that has never been equalled before.

The heavy copper wire, covered with green silk,
gives a contrast that makes the instruments irre-
sistible and adds tremendously to the beauty of
any set.

The mechanical parts are no less wonderful. The
hardware of heavy bronze—the close-coupler rotor and stator—
the positive contacts, all demonstrate the highest mechanical
skill and attention to detail.

7.

Pioneer Variocoupler $7.00

A special feature is the
winding of the vario-
coupler on the inside of
of the shell — which is
original and exclusive
with Pioneer.

Ask your dealer to show
you these instruments.
If he cannot supply write
us, giving his name and
address.

Pioneer Variometer $6.50

PIONEER esile soraiosn

107 Pioneer Ave.

Galesburg, Illinois

BRANCH OFFICES
Evuropean Branch Office: New York City...............220 Fulton St
27-28 Anning Street Chicago IH,.............. 33 So. Clinton St.
London, England Kansas City, Mo...208 Baltimore Bldg.
Gaston E. Marbaix, European Minneapolis, Minn. 705 Plymouth Bldg
Manager San Franciscq........... ... 623 Larkin St

Ineeanill

|

wim
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groove on it in a bench lathe. No. 10

|

|

GUARANTEED

REPAIRS REIQG‘E%"%%N
: Broken and Burned-QOut SUPERIOR CONDENSERS
1Mt/ VACUUM TUBES
','” : Die-cast. Light, compact,
W.D.-11 not accepted highly efficient. Proven by 2

for repair

i

years’ service.

M _l Your dealer should know, but i
Detectors if he does not, send direct to nier combination types. Deal-
ala ok HARVARD RADIO ers, Jobbers, write!
mplifiers LABORATORIES
N Boston 3, Mass. Rathbun Mfg. Co. e

Tubes returned Parce! Post C.0.D.

Jamestown, N. J.

Plain and ver-
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bare copper wire can be wound in and
lugs for clips can be soldered on every
two turns. Another method is to space
the winding with heavy twine. The
straight inductances should have between
35 and 40 turns, requiring between 40
and 50 feet of wire.

For the feed-back circuits the induc-
tances can contain less turns, say 25, and
provision should be made for mounting
the feed-back coil on a rod inside the
stationary inductance so that it can be
rotated, or pulled in or out. Build it
somewhat as you might a single-circuit
regenerative tuner, or a loose coupler.
The movable coil may be wound with
insulated wire for convenience, and a
few taps may be brought out. These
coils need not have more than 25 turns,
the right number can be easily found by
trial, and in this case no taps need be
brought out.

Note that in the reverse feed-back
connection the movable coil has the di-
rection of winding reversed, and note
also the manner in which the two coils
are connected together.

Typical 10-Watt C. W. Set with Hartley
Circuit, Antenna Inductively Coupled

The 1 mfd. by-pass condensers are of
the paper type rated to stand 1750 volts.
This condenser furnishes a very low im-
pedance path for the radio-frequency
current in the plate circuit. This con-
denser is very important where the plate
supply is applied between the plate and
the inductance. Without it the circuit
usually does not oscillate. Smaller capa-
cities will also work. In one instance
.002 mfd. was used. However, the large
condenser offers lower impedance and at
the same time helps to smooth out the
ripples in the direct current supply.

In the circuits in which the plate volt-
age i1s applied to plate and filament
directly, a radio-frequency choke coil is
connected in the plate lead. This pre-
vents the radio-frequency current in the
plate circuit from becoming short-cir-
cuited through the source of plate volt-
age ; especially when filter condensers are
connected across the source. The radio-
frequency choke consists of about 100
turns of No. 28 D.C.C. wire on a 2 or
3-in. tube. A small honeycomb coil may
be used.
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Rheostats and sockets should be of the
heavy transmitting type. Some receiving
tube sockets contain very little metal;
such sockets may be used without danger
of breakdown.

There are several methods of keying.
One is to break the antenna or ground
circuit. Another is to place the key in
series with the grid leak. This method
is in common use on medium power sets.
For the large sets a one microfarad con-
denser shunted by a key is often placed
in the grid lead. In all of the above
methods the plate voltage is on contin-
uously during transmission.

A very satisfactory way for low power
sets is to break the plate supply. A key
is placed in the negative lead of the high
voltage. If the key arcs too much, con-
nect a condenser across the contacts.
This method allows the tubes to be
pushed beyond their rated output, since
the plates have a little time to cool off
between letters and during pauses. The
writer uses this method on his present
set.

A little should be said about tuning.
The set should have some kind of a
radiation indicator in the ground or an-
tenna lead. A small light is the most
inexpensive. For small sets use auto
dimmer lights, and for 10-watt sets up
to 20-watt sets, auto headlights can be
used. Some kind of a radio-frequency
ammeter is to be preferred, since com-
parative readings are often desired. The
thermo-coupler type of hot wire ammeter
is ideal because it is quite accurate and
indicates rapidly.  Straight hot-wire
ammeters are very sluggish.

The following is a list of ranges de-
sirable for different-sized sets:

Up to § watts—range 0—1 A to 0—1.5 A.

10 watts—range 0—2.5 A.

20 watts—range 0—5 A.
50 watts—range 0—5 A.

A little patience will be required in
first setting up the set and getting it to
oscillate. Some kind of a wavemeter
should be procured to aid the tuning
The diagrams show the approximate
posmons of the different taps. The ex-
perimenter will usually find that his first
adjustment is too high in wavelength.
Work down on the antenna taps and
adjust the others for maximum radiation
as you proceed. Follow with the wave
meter. ‘Continue this process until you
are down to 200 meters or slightly less.
Then adjust again for maximum radi-
ation, leaving the antenna or ground
clip where it was. In some cases it will
be found that the set will not go down
to 200 meters. In that case it will be
necessary to place a series condenser in
the ground lead. The us€ of a counter-
poise in place of a ground, because of its
lower resistance will generally increase
the radiation. Using both the ground
and the counterpoise will increase the
radiation still more. In this case it is
necessary to either tune the ground to

the counterpoise or the counterpoise to
the ground. This will require the use
of either a condenser or an external in-
ductance, depending on which is being
tuned to the other, and which has the
greater natural perlod with the antenna.
No definite directions can be given be-
cause no two conditions are alike. A
certain amount of experimentation will
be necessary.

In the next article the author will take
up the problem of obtaining a suitable
high voltage plate supply. Several
methods will be described and directions
will be given for the construction of a
transformer and rectifier.

In the meantime the reader can use
a few B batteries. Ordinary a.c. can
also be supplied to the plates for C. W.
transmission. If a.c. is used some kind
of a transformer, other than an auto-

transformer, should be used. This we
shall call an insulating transformer. One
side of the lighting supply is grounded
and it is obvious that if the other side
should be connected to a grounded por-
tion of the oscillator trouble would
ensue. A step-up transformer is to be
preferred if its secondary voltage is not
over 500 volts. Never try to use a step-
down transformer inverted, in an at-
tempt to get a step-up. Something is
sure to burn out. For 50-watt tubes
voltages up to 1000 may be used.

If you are just starting C. W. we
advise the use of 5-watt tubes. You can
learn just as much, have just as much
fun, work far enough, and save con-
siderable money. Only those with con-
siderable experience should play with
50-watt tubes. The voltages are quite
high, and renewals are quite costly.

14 Che
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be a misnomer if it
wasn’t linked up with
quality. We could
turnoutcheaper
priced pocket meters,
but they couldn’t be
called “Sterling.”

1”4 [?
THEY WOULDN'T Sﬁ’yfﬂg M@  IETHEY WERE
Be CHEAP
POCKET METERS
“STERLING” would Especially in radio work

No. 33 0-3 volts (1/10 v. div.)

THE List price $1.25 2831-53
STERLING ;‘°1‘,§?A3é?c:°£i‘%ﬁ§1(/j v di"; Prospect Avenue
0. 34A 0-16 volts (}4 v. div.
MANUFACTURING R CLEVELAND,
COMPANY List price $2.25 OHIO

No. 34C 0-50 volts (1 v.div.)
List price $2.75
Also Ammeters and Voltam-
meters in all types

the user must have the ut-
most confldence in the
silent counsel of his wvolt-
meter or better discard it
entirely.

Like everything else that’s
essential there is always
to be found the cheaper
quality products that are
made simply to meet a
price—not to meet a spe-
cific function. Don’t let
your customers be misled.

woc
TRESCO

Licensed under Armstrong U. S. Patent
No. 1,118,149,

A Long Distance 1,000-mile, 600-meter Range
Regenerative Tuner for $10.00. Add Parcel Post on
6 lbs. New Circuit, Startling Results. Cheaper
than Crystal Set. Uses any Aerial. Amplifiers to
match set for your loud speakers. Circulars free.

Full instructions.
TRESCO
DAVENPORT, IOWA
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HEAD,JPHONE
CUSHION

123 WEST MADISON ST.

CHICAGO
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18 Stock Size
RADION Panels

6x7, 6x1014, 6x14, 6x21,
7x9, 7x10, 7x12, 7x14,
7x18, 7x21, 7x24, 7x48,
9x14, 10x12, 12x14, 12x
21, 14x18, 20x24.

‘The Supreme Inslation

RADION

Panels

are easiest
todrill, saw
or engrave
with simple
tools at
home

American Hard Rubber Co.
11 Mercer Street, New York

RADION -

Panels ~Dials-Knobs~Sockets-Insulators

WWWwW.americanradiohistorv.com

NEWS OF THE BROAD-

CASTER
Continued from page 37
Coast, ship, or land stations........ £1
Broadcasting, transmitting ......... £15
Broadcasting, receiving ........... 10/-
Dealers’ license .................... £1
Experimental transmitting & receiving £1
Experimental receiving only........ 10/-
Portable license .................... £1

The fees for the reception of broadcast
will be in addition to the subscription payable
to the broadcasting stations licensee. The
term for which the broadcastmg transmitting
license will be issued is five years, renewable
annually thereafter; and that for a receiving
license, one year.

A guarantee of £1000 will be required
from the broadcasting licensee that he will
begin broadcastmg within six months, or
of such extension of time as may be granted,
and that he will maintain a satisfactory
service for the duration of his license.

Conditions under which the broadcasting
license is issued provide that the licensee
shall not:

(a) transmit any work or part of a work
in which copyright subsists, except with
the consent of the owners of the copy-
right.

(b) send out news obtained, collected, col-
lated, or co-ordinated by any newspapers,
or any newsagency, or service, except
with the consent in writing, of, and upon
such payment and condmons as are
mutually agreed upon by the licensee and
the newspaper, association of newspapers,
agency or service.

To insure that the broadcast receiver will
not receive from any other station than the
one to which he pays a subscription, the re-
ceiving apparatus must be so constructed that
it will enly receive one wave, the ore of the
particular station licensed for. Also, it must
be so encased that the user cannot alter the
adjustments of it without breaking seals.

Owing to the rather stringent nature of
the regulations, those holding experimental
licenses have formed the “Relay League of
Australia,” which is to be run on similar lines

to that of the A.R.R.L,, with which the young-

league will be afﬁhated

The government looks upon the league
favorably, and it is suggested that this body
is to have charge of the policing of the
ether, and it will doubtless follow that only
those recommended by the league will be
granted experimental licenses. A technical
examination will have to be passed by the
applicant in any case before his license will
be granted.

lla’ Your(juy

HAZFELTINE

Lacensed Essentxal Parts

Complete wiring dia-
gram, mstructlons, etc.
sent in specml container with
patented essentialparts. Three
NEUTROFORMER COILS

 Inted on variaDle o — iy
condensers. and
DOUBLE NEUTRODON (as illustrated) ,sent for
$2 Askyour dealer to show you these parts,
as well as complete assembled five-tube Neutro.
dyneSetinmahogany cabinet, ModelNR-5, $150.

Orsend 25¢ for Neutrodyne Constructor -
which shows “How to Make the Neutrodyne’*

FREED-EISEMANN RADIO CORPORATION
Tell them that you saw it in RADIO
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The Best
leadset

At Your
DEALERS

Highest Audibility
Perfect Matching
Greatest Volume

Why Strain Your Ears?
“T-B-H” Head Sets repro-
duce clearly and naturally.
No “Fuzz” or “Tinny” tone.
Extremely sensitive.
Aluminum cases—8 Foot cord—

Weight 12 oz.
Type 6-A 17600 Turns (2200 ohms)

Hard Bubber caps ............. $7.00
Junior 16000 Turns (2000 ohms)
Composition caps . ............. $5.00

If your dealer does not carry them
he will order them for you.

Dealers and Jobbers
Write For Discounts

The 1 =[Balnl Corp.
Dansville, New York, U.S.A.

DISTRIBUTORS
The Eastern Specialty Co., Philadelphia,
Pa. (Metropolitan District & South
Atlantic States.)
Donaldson Radio & Service Station,
Kansas City, Mo. (Southwestern States.)
Marie A. Alvarez, Havana, Cuba. (Cuba)

cJust Out/

AewRADIO BATTERY
EVEREADY THREE

THREE CELLS ~ THREE TERMINALS ~ THREE PURPOSES

May be used—

As an “A” Battery for
portable sets having
UV-199 Tubes.

As a “B” Battery for ob-
taining additional “B”
Battery voltage.

As a “C” Battery for fur-
nishing negative poten-
tial to amplifying Tube
Grids.

Eveready “Three” has three Fahnestock Spring Clip Connectors making it
possible to secure 114, 3 or 414 volts from the battery.

Ask your dealer or write us for circular No. 1025 giving complete information
on this NEW Three Purpose RADIO BATTERY. Order Eveready “Three” by
catalog number 771.

Made by the largest dry battery manufacturers in the world—makers of the famous

Eveready Storage “A” Batteries for Storage Battery Tubes;
Eveready Dry Cell Radio “A” Batteries for Dry Cell Tubes;
Eveready “B” Batteries for all Vacuum Tubes.

NATIONAL CARBON COMPANY, Inc.
San Francisco, Calif. Los Angeles, Calif.

wns FYEREADY o

Radio Batteries
—they last longer

2 7S

WN
BRQ NTAL

CRYSTAL SETS & g

“Clear as a Bell”

Guaranteed sensitive from edge to
edge.

Surpasses all synthetic substances
and other crystal rectifiers.
Withstands heavy plate voltage.
Endorsed and sold to the leading
makers of Reflex and Crystal Sets.
Order from your Dealer or Direct.

Roland Brownlie, Mfr.

22-24 Saunders Street,
MEDFORD, MASS.
Radio’s Pioneer Crystal Maker

Each coil bears
a facsimile of
John L. Rein-

artz’s signalure.

AT LAST
THE
GENUINE
REINARTZ

Covers all

b r o a d casting

wave lengths
now used.

Made under John L. Reinartz’s specifications by The Eugene T. Turney Laboratories, Inc.,
exclusively
Primary Coil ....... F TIPSO R i I 67 turns
Secondary Coil .................... 45 turns
Diameter 5% inches. Bakelite cores
Packed in individual boxes. With new copyrighted Reinartz hookup
List $2.60 Standard package 3 doz.

Jobbers and Dealers write for discounts

TRISTAN SALES CORPORATION, Dept. B
No. 1 Union Square Sole National Distributors New York City, N. Y.

REGIONAL REPRESENTATIVES:
Geo. H. Chamberlain,
3756 Broad St.,
Elyria, O.
J. H. Lyte,
65 North 63rd St.,
Philadelphia, Pa.

8 taps
2 taps

Baker-Smith & Co.,
741 Call Building
San Francisco, Calif.
Walter I. Ferguson & Co.,
208 Balgimore Bldg.,
Kansas Oity, Mo.

0. P. Smith Co,,
205 W. Harrison St.
Chicago, Ill.

0. L. 8. Holmes Co.,
601 Boston Block,
Minneapolis, Minn,

o= s
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LETTERS TO THE EDITOR
Continued from page 36
Confirmation of New Zealand Tests

Sir: Being a commercial operator, I was
very skeptical at the results obtained by some
of the New Zealand amateurs, who claim to
have heard American amateurs when using
only one tube. As I am attached to a vessel
that trades between America, New Zealand
and Australia, I set out to try and duplicate
their performance. My receiver consists of a
single circuit, single tube arrangement that is
very common among amateurs. As a test, |
listened nightly to KFI (Los Angeles) and,
with the exception of two nights when static
or commercial working rendered the reception
of this station impossible, I was able to
recognize and enjoy its programs until over
4,000 miles distant. My log for June 20th
reads: Noon position 15 degrees 46 mins.

South latitude 165 deg. 58 mins. west longi-
tude. At 8 PM. my QRB from KFI was
4,180 miles.

10:15 P.M., talk. 10:28, song (man); an-
nouncer used the words “At the Steinway.”
10:35, song (lady). 10:40, song, “Back home
in Carolina.” 10:43, piano solo. 10:45, song
(jazz song). 10:50, announcement “Radio
KFI radio central station, etc.” 10:51, song.
10:55, piano solo. 10:57, song. 11:00, an-
nouncement about the Ambassador Hotel
coming on by remote control. 11:04, Coconut
Grove orchestral selections.

On June 25th was 5,346 miles off KFI and
one of the junior engineers listened with me
and enjoyed the music which was rather weak.
The announcements did not carry as well as
the music, and static interfered with reception.

This vessel arrived at Auckland, Ngw
Zealand, on June 27th and, owing to dis-
charging freight, it was necessary to lower

the aerial, thus preventing further testing in
Auckland.

On July 7th we left Auckland for Mel-
bourne (Australia) and I was able to hear
KFI on July 7th, 8th and 9th. This was
the last day upon which I was able to iden-
tify this station, the ship being then 6,326
miles from Los Angeles. This is not the
record distance that KFI has been heard, a
brother commercial operator having heard
him when slightly over 6,600 miles from him.
This was also accomplished on one tube.

Having had this success, I am convinced
that the amateurs have done the distances
they have claimed. There is nothing special
about my set, only that every control has a
vernier adjustment. Good ’phones have
more to do with DX reception than most
hams imagine. Yours faithfully,
San Francisco, CoMMERCIAL OPERATOR
Sept. 27, 1923,

TUBE SOCKETS
R730 Standard Tube Socket
R732 UV:199. C-299 Socket

Genuine Bakelite Base, furninhed
cither in Black or Mahogany.

noisy circuits.

GENUINE BAKELITE parts
insure an efficiency resulting in

perfect, SILENT CIRCUITS.

RHEOSTAT DIALS
R294 White Dial
R295 Black Dial

Knobs of cenuine Bakelite;
Black or While Face Dials.

U E A L]

~

A e

INDUCTANCE
SWITCHES

LARITY of speech and music
‘ can only be accomplished thru
the use of well designed
RADIO PARTS. Absolutely de-

pendable insulation is a requisite of
first importance.

Radio, a science of high Irequencies
and electrical stresses, requires perlect
insulating rhaterials to eliminate the
leaks and losses solely responsible for

SWITCH LEVERS
R773 1% in. Lever
R774 1% n Lever
R775 Lin. Lever

Black or Mahoganv Hakelite
knob: Hieh!v polished Ginsh.

g

g
ey
it

PLAIN RHEOSTATS
R620 6.5 ohms
R632 25 ohms
R63}4 40 ohms

Furnished cither in Black
or Mahorany Bakelite.

VERNIER RHEOSTATS

RN TR

R750 White Dial
R751 Black Dial

Made of Moulded Bakelile; Beauti-
fully designed knobe snd dials.

R631 6.5 ohms
R633 25 ohms
Genuine Bakelite: vernier control

Bives micrometer wdjustmeny
of resistance.

T TR I ‘llll;i'

5 NG QUAL NN A
[ATUTHE NAMEIMPLIZS ] 3 A ——
A H RADIO APPARATUS 5

Radio Apparatus Division

KING SEWING MACHINE CO., Buffalo, N.Y.

Tell them that you saw it in RADIO

WwWWwWWw.americanradiohistorv.com

PATENTED
March, 1923

Pending

POTENTIOMETER

The Perfect Non-Inductive

Potentiometer

The C R L Potentiometer gives complete plate
potential control without the choking effect of
wire resistors—no waste of the delicate high-
frequency radio currents which are so easily
dissipated in potentiometer designs having any
apprecinble inductance.

The C R I resistor is pure graphite of con-
stant resistance. It is not touched by the slid-
ing contact and hence is free from wear. A
brass disc is brought to bear at any one of an
infinite number of points to give smooth, gradual,
noiseless control. The whole is fully enclosed
and ‘a transparent cover protects the working
parts from dust and moisture while at the same
time it allows a clear view of the interior.

The O R L Potentiometer is the result of
months of careful laboratory research and thea
trials under actual operating conditions. They
are truly scientific instruments for real results,—
carefully tested and fully guaranteed. Furnished
in two sizes—400 ohms and 2000 ohms (espe-
cially for dry cell ‘‘A’’ batteries to minimize
current consumption). Insist on O R L and
specify the type desired.

No. 110 (400 ohms)........ $1.76
No. 111 (2000 ohms)....... $2.00
(By parcel post, 10c extra)

CRL Grid
Leak
(Adjustable)

U

This readily adjustable grid leak will en-
able you to get quickly the exact potential
that provides the maximum signal strength.
It has replaced thousands of the uncertain
and troublesome grid leaks of the pencil-
mark type. The resistor is a fabrie strip
impregnated with a high resistance com-
pound. It will last a life time.

No. 106 (without condenser).. .$1.50

No. 107 (with grid condenser) . . $1.85

Other Patent

(By Parcel Post, 10c extra)

Central Radio Laboratories
309 16th Street Milwankee, Wisconsin

e e ————
B e e ——
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CALLS HEARD
Continued from page 4
At 6CLZ, Edward Doell, 2131 Grant Street,
Berkeley, California

All C. W.: 5lr, 5mn, 5zav, 8acg, 6adb, 6adh,
6adn, Bage, 6ags, Bahc, Bahw, Bald, Balu Bapw
8avp, 6avr, 8bah, 6bbe, 6bbh, 8hbq, Bheg, 6bel
8beq, 8bfh, Bbgc, Bbh, 8bip, Bbjq, 6bjy. Ghka,
6boo, 6bpz, 6bri, 6brs, 6bsn, 6buo, B6hy Bhve
8bvg, 6bvs, 6bwb, 6bwl, 6cas, Gebu, Bceu Beofl
6cfm, 6Bcfy, 6cfz, Bega, Begd, 6cegi, 6cgw, Bchv
6cha, B¢id, 6ckh, Bemr, Becmn, 6emv, 6ena 6cnc:
6cnh, 6cenl, 6em, 6en, Beo, 6hv, 6mh, 6om, 6pl,
6qgl 6rm, 6tw, Bua, Buo, 6zam, 6zar, Bemx, Tabs,
Tacl, 7a({f, 7adm, Tadp, 7adr, 7ads, Tage, 7agv,
7afe, 7Taho, 7ahv, Taip, 7ak, 7akv, Thr, Tge, 7gi,
7go, Th!, Tio, 7it, 7iy, 7je, 7ln, 7ir, 7y, 7nl, 7nn,
7pj, 7q), Taf, Tay, Ttk, Ttq, Ttt, Tut, 7ud, Twm
Twp, Twx, fzd, Tzl, Tzn, Tzu, Tzz, 8gh, 9aau,
9avz, 9bun, 9caa, 9cfy, 9ip, 9eve, 9daw, 9dli,
Yeky, 9rt.

Can.—4el, 5go.

Daylight: 6adm, 6ael, 6ahq, 6brf, 6cgd, 6cjv,
6cmt, 7tq, All stations heard on 1 tube Reinartz
and small aerial. Anyone wishing eheck on their
sigs pse qsl crd; all crds answered promptly.

By 7AHB, Layton Schell, Anchorage, Alaska

Can.—3ni, 4hf, 5c¢n, 5ct, 5eb, 5go, 9aua, 9bd
(spark), 9bp, 9¢j.

U.8.A.—1ler, 2brb, 3bva, 3bv, 4ft, 5ado, 5ah,
5akn, 5aqv, 5ga, 5gp, 5hl, 5in, 5ke, 511, 5lr,
5mn, 5ns, 5qq, 5qu, 5za, 5zav, 6abk, 6Gage, 6ao0s,
8awh, 6atc, 6ame, Bavf, 6aqu, 6ajf, 6ajh, 6ams,
6a0, 6ace, 6ar, 6arb, 6aty, 6avv, 6awt, 6bov,
8buo, 6bbe, 6bel, 6bgy, 6bfh, 6bjq, 6bmd, 6brf,
6buy, 6bvg, 6bwp, 6cbu, 6ceu, 6ef, 6cfi, 6efy,
68c¢chl, 6c¢chr, 6¢kf, 6epz, 6evw, 6cvg, 6cai, 6ebd,
6cq, 6dd, 6et, 6fd, 6f{y, 6ge, 6gr, 6hp, 6ii, Bka,
6km, 6m{, 6nb, 6no, 6pl, 6rm, 6tu, 6tv, 6vk,
6xad, Bzi, 7abs, Tadp, 7ads, Taeb, 7afe, 7afo,
7ag, 7Tagi, Tagv, T7ahi, 7aho, 7ahv, 7aih, 7akk,
Takt, 7akv, 7ak, 7be, 7br, 7bj, 7ea, Tef, Ter

— _ L

7de, Teb, Tei, 7fd, 7go, tgp, Thg, 7ih, Tiy, Tje,
7kv, 71d, 7lh, 7lr, 7ly, 7na, 7nn, 7oh, 7qj, 7qy,
7rb, Tre, Tsa, Tsn, Tto, Twip, Twm, Tws, 7xi,
7yl, Tzd, 7zf, Tzu, Tzz, 8apt, 8ctp, 8cp, 8qw,
8yv, 9avv, 9aus, 9axx, 9ban, 9bj, 9bsh, 9bqy,
9cga, 9che, 9cve, 9cvs, 9czw, 9daw, 9dli, 9dqu,
9dqv, 9eea, 9ekf, 9eky, 9gk, 9nu, 9vm, 9zg,
9zt, 9zy.

By 6CEB, 2849 Garber St., Berkeley, Calif.

Can.—5go, 5¢n, am, 6adn, 6adt, 6mfg, 6ahu,
68ahz, 6aiv, 6ajd, 6aoh, 6aph, 6asa, 6bah, 6bbh,
6beg, 6bih, 6big, 6bjq, bkx, 6bmd, 6bmo, 6boo,
6bqe, 6brk, 6brf, 6bso, 6buh, 6buo, 6bve, 6cas,
6cbi, 6cbd, 6ceu, 6cfl, 6cfz, 6egq, 6chu, 6egw,
6ckz, 6¢cnh, 6¢nl, 6cwx, 6ec, 6fy, 6kj, 6hv, 6la,
6lu, 6oh, 6pl, 6rh, 6su, 6vd, 7aci, 7afe, 7ahv,
7aif, 7akv, 7Tak, 7ca, 7ez, 7go, Thh (sprk), 7lh,
7oh, 7om, 7s8f, 7tt, 7tk, 7qy, 7zu, 7ii, 9bjk,
9gbri, 9bxa, 9eky, 9lt.

Continued on page 94

GAMBLING?

YOU ARE IF YOUR RADIO
TUBES ARE UNPROTECTED

Your Vacuum Tubes
are the most delicate parts
of your Radio Set.

They are easily blown
out-—you have probably
already had this exas-
perating experience—it is
apt to happen at any time.

*'B’’ Battery wires acci-
dentally crossed for only
an instant with the fila-
ment leads or sudden ex-
cess current from the ‘A"’
Battery will do it.

You can prevent this
and save yourself money
and inconvenience and re-
lieve your mind at a
trifling cost.

INSTALL

RADECO SAFETY FUSES

on all your tubes. Applied in an instant to one of
the filament terminals. Will fit any standard tube
going in any standard socket.

Price 80 cents each, sent postpaid and fully
guarantced. Do not delay. Order now. Specify
type of tube used.

Dept 7

RADIO EQUIPMENT COMPANY

Manufaoturers and Distributors of Standard
Radio Equipment
630 WASHINGTON ST. BOSTON, MASS.
New England’s Oldest Exclusive Radio House
Denlers:—Write for our proposition

Ask your dealer or send for
bulletin 3011-W .

Give your loud speaker
a treat.

Power Amplifier

A unit that can be used as a third stage
without howling.
against a third stage of audio - frequency
amplification are entirely eliminated by the
use of the new “impact” circuit.

The Bristol
does not require separate “A” or “B” bat-
tery.
201A, 216A and U.T.2.

A remarkaple achievement—a third stage
audio that works RIGHT—install one today
and give that distant station a chance to
come in like the locals.

THE BRISTOL COMPANY

Waterbury, Conn.

i BRANCH OFFICES:
Boston New York Pittsburgh Philadelphia

Bristol
One Stage

The wusual objections

One Stage Power Amplifier

It uses common tubes such as U.V.

Detroit Chicago St. Louis San Francisco

A TI'w lst
of the ,\is

/

YELLOWTIP

CRYSTAL DETECTOR

The every-purpose detector—fixed or changeable
adjustment, just as you desire. Tune with the YEL-
LOWTIP. No hunting or Iookmg for a sensitive spot
—just “A Twist of the Wrist—It's Set.”” Micrometer

adjustment in a moment, fixed indefinitely. $z

1deal for reflex and other circuits.
Write for folder and name of your
nearest dealer.

Wholesale Radio Equipment Company

Exclusive Factory Representatives

$ pmy .65

“Professional’’

The finest instrument of its kind that

money and science can produce.
Moulded Bakelite cases and ear caps;
single bar Tungsten steel magnets;
light weight; exceptional tone and
volume. A $£12.00 quality for $7.65.

$10.00

34 William Street Newark, N. J Write for folder. Or order sam ples with privilege of return after 5 days’ examination and test.
Dealers and Jobbers—Write i TRIMM RADIO MFG. CO., Dept. 49. 24-30 S. Clinton St., Chicago, IIL
for Attractive Proposition

RADIO VETERANS DEMAND
TRIMM

Head Sets

Positively the only head sets
on the market sold with a life-
time guarantee that covers
every detail of materials and
workmanship excepting only
cords and shells which cannot
be guaranteed against break-
age if dropped. Absolutely no
charge AT ANY TIME for
repairs, replacements or for
re-magnetizing.

The head sets to buy;
the head sets to sell.

SEE! HEAR!

These Trimm

Loud Talkers

. $22.50 $35.00
Acousticala GoriRoR tioRliorn Acousticola Grand
Klt‘a::l);g.-;:;l:: ACOUSthOIa with Cast Aluminum Horn

All fitted with Special TRIMM jumbo size loud Talker Unit.

$pmd .00

“Dependable’’

Standard bi-polar construction. Alu-

minum case. Splendid finish; beauti-
ful appearance. Wonderful volume
and clarity of tone. Compare the
Trimm “DEPENDABLE’” with any
$6.50 to $8.00 head set on the market.
Money back if not satisfied with any
TRIMM product.

Tell them that you saw it in RADIO
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Why the A.C.H.is different

8 in. DIAL (156-to-1) 4 in. DIAL (215-to-1)

Positive movement, no friction to slip, and no back
lash in the spiral machine cut worm gear. (Not

Moulded.)
Your Choice of

Rough tuning with dial or one thousandth of an
inch in either direotion with the Sharp Tuner Knob.
Both controlled by center Knob ST‘
Eliminates a vernier condenser.
automatically.
capacity.

Locks instrument
Dial grounded, reducing body

Money Back Guarantee

Price A. C. H. 8-inch Dial, complete. . . .
Price A. C. H. 4-inch Dial, complete....... 5.00

Regular fitting 5-16-inch hole, }{-inch and 3-16 inoh
Bushings, 50 each extra. 10c¢ for all.

Free Plan with mail orders on request.

A. C. Hayden Radio & Research Co.

Brockton, Mass., U.S. A.

Mail Orders sent prepaid in U. S. A.

ASK Yourself This—

Would W. S. Brooker, Alberta, Can-
ada, write “held Ft. Worth, Texas,
one hour steady, thanks to the
A.C.H. Sharp Tuner,” and order an-
other if he were not satisfied.

Would J. E. Byron, Loveland, Colo.,
say received five new Stations, expect
to have 200, and recommend same to
his friend Dr. R. E. Wright (who pur-
chased one) if he were not satisfied.

Would L. M. Cope, Connellville, Pa.,
send check for $2.60 and say I want
another of thosé wonderful Dials if he
were not satisfied.

The only certificate of merit or medal
we are interested in is your unsolicited
letter that the A.C.H. Sharp Tuner
pleases you and if not your money
refunded.

Ask for circular No. 1 on RV Loud
Talker and Detector set. A truly
wonderful set.

All ready for you to put together.

N7

AUTOMATIC PLUG

Connected—disconnected 1n 8 moment.
Pulling tightens grip on cord tips. Lever
instantly releases. Smooth, positive con-
tact. Time and effort economized. Each
S8aturn Plug unconditionally guaranteed.
Extra satisfaction at the same price.

LIST $ 1 00

PRICE,

JSaturn

Above The Ordinary ‘‘Radio Products’’

The Saturn Mfg. & Sales Co., Inc.

48 Beekman Street
New York, N. Y.

PERFECT JACK

Rounded corner brass bracket, nickel
plated. Spring German silver blades. Con-
tact points of solid silver. Solder-flux com-
pound on crowfoot offeet of blades. Ready
for quick connecting.

LIST PRICES
No. 1 Single Circuit........ . Open B60c
No. 2 Single Circuit........ Closed B86c
No. 3 Double Circuit. ...... Closed 76c
No. 4 Single Filament Control. ... .. T8¢
No. 8 Double Filament Control. .. ... 80c

Dept. D

C. W. MAN

~—Only a few left

$1.00 per copy
“RADIO”

Pacific Bldg.,

San Francisco

UA
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THE FLIGHT OF YE
BOILED OWL

W herein an Old Question is Thrashed Out to
an Unsatisfactory Result.

1.

O/, this is the thing that's been worrying e,

Since the day that my fingers first pounded
the key, .

What shoveth the signals o’er mountain and
sea

And Tickleth the Ham so he shouteth awith
glee 3

When he findeth his call raiseth WNP?

Is it the Aerial,

Or is it The Set?

2.
I have pounded my key on C. W. and Spark,
I have cards as far East as Asbury Park,
In other directions I've made a fair mark,
If more IHams awere perchance on board ship
to embark, ‘
And would QSL cards, ’'d be less in the dark,
But—is it The Aerial,
Or is it The Set?
3s
I once said to myself, I will write QST,
And inquire from the Powers as to which it
can be,
That shoveth the signals o’er mountain and
sea,
This question perplexing and puzzling to me.
Said the rest of the Hams, “We will all wait
and see”
If—ifs The Aerial,
Or if 1’s The Set.

And by and by, the answer came;
I need not tell the awriter's name,
For every ham can guess the same—
He's an old-timer at the game,

His home in Kansas he doth claim,
And this ts what he said:

5.
“If you live in God’s country, you don’t need
a set,
A first class antenna’s by far the best bet;
For your ground, you should have a big
wide-spreading net-
work of awires, and be sure they are alavays
kept aet,
(You can see that C. W. had not arrived
yet)
Its The Aerial,
More than The Set.
6.
“l have aworked SNH «with a cart load of
Junk—
The set was a crime, and the meter was
punk,
It drew a K W, and had not the spunk,
To tickle the meter, and this is no bunk,
Though for beauty the thing aould most
certainly flunk.
‘tawas The Aerial,
In spite of The Set.”
7.
We read this advice, and we said, “It is
good.”
We lengthened our spreaders as much as we
could ;
Our toles that aere made out of “two by
two” wood
(On the tops of our houses they commonly
stood) ]
Were out of the question—we agreed that awe
should
Put up towers, or high poles (if our Pa said
we could)
And have Aerials,
To make up for Our Sets.

But alas for our labors, alas for our hapes,

When wwe got our antennas pulled up by the
ropes,

And thought we'd be heard by both Kaisers
and Popes,

' Along came broadcasting (abominable

fashion).

- o S
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"Built First to Last"

You Double the Real
Fascination of Radio

when you build your own set. You find it comparatively easy
to equal and usually surpass the best results from your
neighbors’ expensive ready made sets. And what a thnll to The

reach out hundreds of miles across hill, stream and mountain
range perhaps and bring in the distant stations in full rich
volume. All this with your own personal set! It’s a triumph

Original
Coto Honeycomb Wound
Radio Inductances

Popular low priced favorites

of the amateur and experi-

you’'ll talk about.
' menter. Allow easy variation
Demand Coto! Get Coto! of set for all wave lengths.

If your dealer does not yet stock Coto Radio Apparatus, write | Sold mounted or unmounted.
us giving his name. We will see that he supplies you. ,

New Coto Compact |
Moulded Bakelite |
VARIOCOUPLER

Especially designed to han- |
4 dle wave lengths from 200 |
§ to 600 meters and to supply
the nation wide demand for
compactness and portabil-
ity in radio sets. Size only
314 x3x334 inches. Mounts
on panel or base. Ask your
dealer to let you see and
handle 1it. Type 9000.
$5.50.

NN YRV R

Has unique double positive
grip of tube terminal posts.
Best hard rubber insulation.
Type 7000. 85c.

{

DEALERS! JOBBERS!
Your customers are already sold on Coto Quality. All you
have to do is to display the Coto line and sales volume will
astonish you. Write for folders and latest price lists.

Condenser with Vernier

. 87 Willard Avenue.
COtO-COll CO. Froyiences R. L Only 274 inches square. Rotor

Pacific Coast Branch: n plates soldered to shaft.
329 Union League Building, Los Angeles, Calif. Stator plates soldered at

Northwestern Branch: three points. .0005, $5.00.
George F. Darling, 705 Plymouth Building, Minneapolis, Minn. I .001, $6.00.

Southeastern Branch:
C. P. Atkinson, Atlanta Trust Co. Building, Atlanta, Ga.

Coto Compact Air

Coto Compact

Moulded Variometer

Size only 374 x 134 x 334. In
moulded bakelite. Stator is
honeycomb wound. Range
200 to 600 meters. Base or
panel mount. Type8000,$5.00.

Coto Special Audio
Frequency Transformer
Turn ratio of 3 to 1. Coto
quality throughout but made
to sell at a popular price.
Type 4500, $2.50.

Frequency Transformer

Compact and efficient. Han-
dles large volume with uni-
form amplification and mini-
mum distortion. Approved
shell type. Ratio 5 to 1.
Type 4000, $5.00.

{

INim
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Radio-Frequency
Unit

Radio-Frequency
Transformer

$2.50

Audio-Ffequency
Transformer

$4.50

Type R U-1 has nothing to equal it in efficiency, design
and amplification.

The very latest design in Radio-frequency Amplifier—
reduces capacity effect to a minimum—short leads (not
necessary to be longer than one inch). Units can be
placed close together when two or more stages are used.
Handsomely finished in black and polished nickel—214"
square.

United Radio Frequency Transformer

200-600 meters. It has an air core and impregnated
windings. Can be used for table panel or socket mounting.
It has a highly polished nickel finish—with black ends.
Gives excellent results with any standard radio-frequency,
Reflex, Inverse Duplex or Neutrodyne Circuits.

United Audio Frequency Transformer
Made in two ratios: A-1 - 5 to 1. A-2 - 3.5 to 1.

Finished in black with nickel trim. For one, two or more
stages of audio-frequency amplification.

United Condensers—Both Vernier & Plain

United Condensers have become the standard con-
densers through their unequaled performance in all circuits.

Write for complete catalog of United Quality Radio Products. Tells
how to make a power amplifier out of an audio transformer.

United Mfg. & Distributing Co.

9705 Cottage Grove Avenue, Chicago

New York Office: 50 Church St., New York City
San Francisco Office: 709 Mission St., San Francisco, Calif.

Plain
Without dial or knob
Plates Max, Cap. Price
43 .001 mfd $4.00
22 .0005 3.50
11 .00025 3.00
5 .00013 2.50
3 .00008 2.25
Vernier
With dial and knob
Plates Max. Cap. Price
43 .00108 $6.60
23 .000508 65.50
11 .000258 5.00

Tell them that you saw it in RADIO
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We spark hounds avere often avith listeners
clashing—

In fact, we were cussed all over the nation—

Our Aerials,

And also, Our Sets.

9.

To C. W. weve had our transmitters to
change,

We've been pestered and kicked, and new
wawves they arrange;

Quiet hours they demand, and it awill not be
strange,

As a logical outcome of wrangling and
friction,

To find ourselves tied by still more restriction.

To keep in the game, then, in spite of the
ruclion,

Well keep after DX by still better con-
struction/

In Our Aerials,

And also, Our Sets.

10.

For the day of bum sets, it is certainly past,

I'm afraid that the old times were too good
to last;

No longer awe dream of an Arlington mast,

Nor of huge buried grounds covering area
vast,

On the spark set disgrace is continually cast

By Our Aerials,

And C. W. Sets.

11.

For although on our purses C. W. is tough,

And the life of a power tube is not half
enough,

And e can’t, for our lives, sell our ancient
spark stuff,

A five or ten-watter is quite up to snuff,

And C. W. treats DX surprisingly rough

On Our Aerial,

And C. W. Set.
12.
If you find that you hawen’t abundance of
cash,

And to China you're itching your signals to
flash,

Through the ether choked up with the usual
hash,

Your set must supply kick sufficient to mash

Through the ether betaween you with dot and
awith dash

From your Aerial
And C. IV, Set.

13.

So the question of old, that we frequently
stirred,

To dope out the answer, has now been
transferred—

The “Hook-up” 1s now the all-powerful
word,

(In my dreams, 1 have often attempted to
murd-

er the guy awho invented them)—Well, be
it so/!

In awireless, there’s one thing I never shall
know—

Was it The Aerial.
Or awas 1t The Set?

14.

Spare the profane exclamation,

And the long interrogation,

When before your Royal Highness this
peculiar scribble comes;

Guess it is a trifle woozy,

Pll admit, it may be boozy— |

That's the natural condition of a bunch of
wireless bums;

But a aword of explanation

May make clear the situation:

Read the twelfth werse over carefully, as
though you had a thirst,

Kick to Mash,

Dot and Dash—

In the list of new requirement, kick is bound

I to be the first.

Q.E.D.

|
|
i
|
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An Engineering Achievement
K & C NEW VARIABLE CONDENSER IS 100 PER CENT

FI'HE day of the unstable variable condenser has passed. The Kilbourne and Clark

Mfg. Co. hastened it and now have passed it. The new type K-C variable condenser
is the answer. This condenser is the outcome of months of study of the faults of all variable
condensers. 'It. is the embodiment of all that is desirable. Objectionable, faulty features Tension Adjust-
have been eliminated down to the most minute point. ment at Rear

Flexible Pigtarl Connection
to Rotor

1!
)

}' J A. -

. 1)
The K-C variable condenser of the new type is mounted on two pure bakelite moulded end ((' 44 :J")’ ;
e, 2 Eh i . . . (rfifigtwr
plates, this high grade non-hygroscopic insulating material preventing the leakage so com- AT
mon .with cheap moulded substitutes. The shaft of the rotor plates revolves in bronze
bushmgs that are moulded in. These bushings give a wear-proof permanent bearing that
obviates enlarged shaft holes and resulting short circuits and explosive noises in the head
phones. There are no sliding contacts. Therotor plates are correct connected with a lug by

means of flexible Belden braid, affording a direct and positive contact.

The K-C vernier condenser comes with dial, correctly marked from 0 to 100, and a separate
control knob for the vernier adjustment. The vernier is a two-plate extension on the
condenser that has been designed to give the greatest breadth of movement in tuning in

the faintest of signals.
Kilbourne & Clark Mfg. Co. % ™" Wi r

Mourrting Screws

View Showing Typical Construction

3 . 00003 mfd. 3 $2.50
Head Office & Works, Seattle 7 .0001 mifd. 7 2.75
BRANCH OFFICES 13 .0002 mfd. 13 3.25
Portland, 305 Larrabee St. Phone 6156. 17 0003 mid. 17 3.35
San Francisco, 591 Mission St. Phone Sutter 40.
Los Angeles, 1103 W. 10th St. Phone 581-002. F -0005 mfd. 23 250
New York City, 80 Washington St. 31 .0007 mfd. 31 4.75
43 .001 mfd. 43 5.00
A HIGH-GRADE COMPLETE LINE OF RADIO 63 0015 mid. 63 7.75
B ORI CLTEVE USERS For condenser with vernier adjust-
Your Guarantee For 10 years we have built radio apparatus for ships, shore stations, ment add $2.00 list to above prices.

U. S. Navy, amateur and experimental use.

The Latest in Radio Sets!

FADA  GREBE SEARDE

NEUTRODYNE Latest Models Knock-down Sets ranging in
One-Sixty prices as low as $28.00.

$120.00 Postpaid Complete instructions go

Uses two Stages of Radio and \ ' with sets.
two of Audio. Shipped Postpaid Amplifiers, Tuners, Parts, Etc.

M AG N AVO X R-3, 2031:54.1:)];?2-;]2:&0%3? M-I, ERLA

$35.00. AI-R. $59.00. AZ-R, Reﬂex parts
$85.00; Al, $27.50; AC2C, and diagrams.
$55.00; AC-3-C, $75.00. Regular prices.

NEW MODELS
4 HOUR MAIL ORDER SERVICE

== | WARNER BROS. | &=

350 Market Street San Francisco @ 428 Market Street

Oakland--Twenty-second and Telegraph Avenue

(postpaid)
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WALNAR

RADIO CONFIDENCE AND
WALNART PRODUCTS

The feeling of se-
curity, the knowl-
edge that the part is
working right, gives

the radio fan a new
delight—for no mat-
ter what may occur,
he has learned that
“Walnart” perform
100%,.

You too can have this feeling of security if you
equip your set with Walnart Parts. They cost
no more than the other kind—and pay you over variable Condensers

and over again in their continued 100 er- (Plain and Vernler)
formance g % p Variable Grld Resist-
[ ance
Send for catalog of Walnart Trouble Proof |nductance Switch
Radio Parts. Tube Sockets (Stand-
ard and UV 199)
Vernier Adjusters

/‘\
WALNART E@lc MFG' ca Dept. 202. 1249 W. Van Buren St.

Chicago, IIl.

FERBEND D 6

TRADE f 5 ; MARK

PATENT APPLIED FOR

The
Original

ave
Filter

Stops Interference/

Eliminates interferring stations.

Amplifying
Transformers

for those who demand more than has
heretofore been secured from audio fre-
quency amplification. Supplied in sets of

two.
° Modern 10 to 1

has carved its own way to fame by per-
formanee in reflex circuits. Also pre-
forred by many on the first stage of
standard audio frequency amplifiers.

Modern 4 to 1

meets with a welcome wherever it goes.
The many repeat orders attest to its all
around efficiency.

Write today for illustrated
csrculars and bulletins

ll:rlnproves tl}e sell%ctlv::lty of the set. The Modern
iminates local broadcasting. 1

Selects between conflicting stations. EleCtrlc Mfg‘ CO.
Simpllﬁes tuning. Dept. 311

Often increases signal streng

Reduces howling and squealing.

The WAVE TRAP is mounted on a Formica panel
in a beautiful mehogany finished cabinet 6x5x6
and is a high grade instrument throughout, en-
hancing the appearance of the most expensive
sets.

THE ORIGINAL 50
WAVE FILTER 8.
PREPAID

FERBEND

TRADE MARK CRYSTAL 3 3
Patent Pending)
THE PERFECT SYNTHETIC
CRYSTAL DETECTOR

PATENT A DLIED FOR SENSITIVE OVER ENTIRE SURFACE
No hunting for **Spots.” Loud and Clear. Endorsed
by Thousands of Satisfied Users.

17 E.SrOllTH WATER ST | &ees” Mmted  DOC
CH I CAG L0 RUSONITE CATWHI ﬁ'l-:’ﬁ'."li:rii?e 25c¢

-— v 7 1 7 —7 — Permanent. Will not Oxidize.
’HE“‘.‘“ RUSONITE REFLEX CRYSTAL

Manufactured Expressly for Reflex Circuits.
Will Stand Up Under Heavy Plate Voltage

RADIO PARTS| | ™™ fieea $1.00

Order from your dealer or direct from
At wholesale prices. RUSONITE PRODUCTS CORP.
Send for price list. 15 Park Row. New York, N. Y.

' SYPHER MFG. CO., Dept.R TOLEDO, OHIO

Toledo, Ohio

STANDARD PANEL SIZES

The American Hard Rubber Co. of New
York City, after conferring with manufac-
turers of radio cabinets, have adopted a series
of standard stock sizes for their Radion
panels as follows:

3/16x6x 7 in. 3/16 x7 x 24 in.
3/16 x 6 x 1014 3/16 x7 x 48
3/16 x 6 x 14 3/16 x9 x 14
3/16 x 6 x 21 3/16 x 10x 12
3/16x7 x9 4 x10x12
3/16 x 7 x 10 3/16 x12x 14
3/16x7 x 12 3/16 x 12 x 21
3/16x7 x 14 3/16 x 14 x 18
3/16 x7 x 18 3/16 x 20 x 24
3/16 x7 x 21 14 x 20 x 24

I'hese are published for the benefit of
amateurs who build their own sets. They
include the standard sizes of other manu-
facturers.

=

BIG SET OWNERS

TRY THE
WELSH PEANUT TUBE

Strong, velvety tome, low initial cost;
economical to operate, uses about 14 amp.
Can be operated on storage battery or
THREE DRY CELLS. Filament 4 to 6 v.
Plate 161 to 32 v.

D Price $2:00

Special Sockets . ...

Adapters
/ At your dealer, other-
wise send purchase price

and dealer’'s name, and
you will be supplied
postpaid.
JOBBERS and DEALERS
Write for our special proposition.

Manufactured only by the

Welsh Electric Lamp Corp.

BOYLAN STREET NEWARK, N. J.
Beware of Imitations

POSITIVE RESULTS

are being obtained by thousands of
satisfied users of the

EASTERN COIL SETS

for the

COCKADAY CIRCUIT

The remarkable features which are
making this circuit (4 circuit tuner)
more popular each day are its sim-
plicity of construction and control
— wonderful selectivity — distance
records—clearness and loudness of
reception, and the fact that all ca-
pacity squealing, interference, etc.,
are eliminated.

Made as per specifications of Mr.
Cockaday, using No. 18 wire with

D coil bank-wound.

Complete assembled
set of B, C and D$2'75
Coils. Price .............

Hook-up, directions and material list
furnished free with each set of coils.
Mail Orders Filled. Dealers Communicate

EASTERN RADIO MFG. CO.

22 Warren St., Dept. BR., New York, N. Y.
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HANDY HINTS ON RADIO
By D. B. McGowx

A bit of paraffine, with a moderately
warm soldering iron, will often help out
in the form of an insulating “solder”
where honeycomb, or bank-wound coils
tend to fall apart.

Break up all wire clotheslines and
chimney guys near a transmitting station,
as they often absorb a large amount of
energy.

Never try to send any faster than is
comfortable to your hand. If you do,

you'll lose more than you gain, as you
will soon get “‘glass arm.”

Gage glass, or other heavy walled
glass tubing makes a first class lead-in
insulator.

Remember, that when mixing battery
acid from C. P. sulphuric, always pour
the acid into the water, as otherwise it
will “spit” and you may get a bad burn.

Don’t cuss up the B.C.L. for his
dumb-bell tuner (?). Give him a hand,
and you’ll probably gain a good friend
instead of a sore-head.

Always remember that although sky-
hooks are probably simpler, it is better
to use too many guys to hold a pole up
than too few.

Never give an OK for a message
unless it is absolutely OK. You will do
more harm in guessing than you wili
cause in QRM needed for another
QTA.

If you connect a 150-watt lamp in
series with your B battery and the am-
plifier, you’ll not have fireworks if you

" happen to short the leads.

JEWELL
LIGHTNING
ARRESTER

Approved by
Underwriters

The latest regulations of the National
Board of Fire Underwriters call for a
lightning arrester on every buil
having an outside aerial.

The Jewell Arrester has passed all the

Trinity
Loud
Speaker

TYPE “A1”
$25.00

reproduction of all music and speech wit.

increasing ‘B’ battery voltage.
and is guaranteed fully by the manufacturers.

446 Tremont Street

The only device of its kind in the Radio fleld

AMPLIFYING
ARMATURE
e Levea

SOLENOID

LAMINATED
CORE

- . Study the illustration carefully and you will under-

21-in. Fiber Horn stand why it produces full, clear, natural tones with

perfect reproduction of all vocal and instrumental

May be used with-phonograph. No storage
battery required.

musie.

The Trinity Loud Spesaker is an instrument that combines the best qualities of a phonograph reproducer
in combination with electro magnetic grincigles best fitted for radio amplification.

) out distortion.
for & room id your home to a tremendous output that can be heard hundreds of feet out of doors by simply
No storage batteries required. The instrument is of a heavy duty type

Ask your dealer for demonstration—if he cannot we can.

TRINITY RADIO CORP.

off————— HORN APERTURE
MICA DIAPHRAGM
CIAPHRAGM
LINK

DIAPHRAGH
RETAINER

ADJUSTING SCREW

Type ‘‘B’’ $12.50

Absolutely perfect

The volume may be regulated from that required

BOSTON, MASS.

Underwriters’ tests and carries their dial—per 100 ........... ... ... i 0. 19.50
AP gEa L8t (and CRTES «IDEAL” Potentiométer with knob and
The case i8 made of porcelain with a dial—per 100 ............. ... .......s $22.00

“Ideal” Rheostat Potentiometer

“IDEAL” 6 ohm Rheostat with knob and
dial—per 100 .......... ... itieninnns $17.50
“IDEAL” 80 ohm Rheostat with knob and

brown fihish that harmonizes with in-
terior woodwork. The price is right.

We manufacture Test Clips, Switch Levers, In and Outside
Brass Coil Aerials, Cat Whiskers. of Every Description,
Phone Connectors td listen-in for 8 parties, Square Copper
Nickeled Bus Bar Wire Rheostats ,Potentiometers of Every
Made in Composition,

Description from 2 to 400 ohms.
Metal, Bakelite Bases.

PRICE $1.10

ORDER FROM DEALER

JEWELL ELECTRICAL
INSTRUMENT CO.

“The Marvel” and “The
5 Star Art Work”
Write at once for

literature
1650 Walnut St. u Test Clip for Batteries WE SELL AT WHOLE-
, Per 100—$3.25 SALE ONLY

Chicago

OML&W.SPR NE [0.INcoo

161 Grand Street
New York City

Switch Lever
Per 100—$7.60

Tell them that you saw it in RADIO
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This is the Switéh
that does the trick;

Turn it ’tl you hear

i click!

Announcing

the New
1.9.2.4
4 Way

Switch Plug

U can tune in through
——)your head set and
switch in the loud speaker
simply by turning the
dial, if you have a

The new 1924 model
embodies many refine-
menits —al the same
low price!

With the “4-WAY,” 2
head sets can be readily
attached, or one head set
and loud speaker. Both
can be used at the same
time or either one alone.

$1.50

Order yours

Today

Four Way Co.

DEPT. E

SPRINGFIELD, MASS.

REFLEXING
Continued from page 14
flux is likely to collect. If it does not
actually run or leak onto the panel, it
1s very easily thrown there by the hot
in all directions in a fine spray, often

soldering copper, which “spits” the flux
not noticed while doing this kind of
work. Use only the very best grade of
varnished cambric tubing for covering
the connection wire.

There is much worthless “insulating”

- e i 1 si—i
P o ATu |
—O——

— '¢

| l .
f
$

63/4:l 3‘{1———- %16 DRILL HOLES Browwn Ms?
- FOR V.C.TUBING OVER wiRE.

W 48 DRIL HOLES 3wown ms+
~FOR STARTING WOOD-RCALWS.

.-r 8

(a2

0’

ATPLIFIER TV

\%l

VARIO COUPLER

Fig. 5. Shelf and Partition of ¥4-in. Plyboard

ELECTRAD-
DIODE

RADIO-F.
REFLEK TRANS,

NP BRALS

MAHOGANY, % e,  SF

Fig. 6, Circuit Diagram for Setwith Tube Detector

HANDLE ; 411»

b
x
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(V]
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-

DOOR  CATCH 2% N o
' R : 4k
1> = §
. ‘<t
BRAML | HINGES

r-‘\a/ wLEn

o= " Lo.4
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Fig. 7. Cabinet Details
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tubing on the market, of no electrical
value whatever, and this material should
be given a wide berth. The actual leak-
age through this tubing can be measured
with an ordinary battery and low read-
ing voltmeter, and it should certainly
be avoided in radio-frequency work.
Good varnished cambric tubing can
ordinarily be distinguished from the poor
kind by the inexperienced person by the
“feel” of it in one’s hand. The poor
grade always feels ‘“clammy” and damp
(which it really is), and the good grade
feels like a well dried and hard
coat of varnish, crisp and glassy. The

1923

gelatine coating on the poor tubing can
easily be peeled off the cotton under-
body, while the good grade of tubing
will not peel. This point of obtaining
good insulating tubing should be given
the proper attention, as many instances
of failure in various kinds of radio re-
ceiving sets lately have been traced to
this cause.

Having finished the wiring of the
set, next connect the 4 and B batteries
to the loose leads left for this purpose,
and place these batteries in their posi-
tions on the shelf. Now fasten the panel
onto the front of the cabinet with the

89

eight screws provided for the purpose,
and insert the vacuum tube in its socket
through the door in rear of cabinet.
Place crystal in detector cup, plug
phones into jack or connect same to two
binding posts at right of panel, connect
antenna to upper left post and ground
to lower left. Now the set is ready for
operation.

Listening-in with headphones, light up
the vacuum tube with the rheostat till
it reaches moderate brilliancy, and ad-
just crystal detector to hear static (if
any), or, in the absence of static, a slight
hiss will be noticed. Set variable con-

S 2h g 2 22 ob 2k

<KEYSTONE-

RADIO LIGHTNING

‘%ARRESTERV

$2.00

,@ Should be on every aerial the year 'round.
Provides highly efficient hghtmng and static
protection for the home. Fully ap J)roved by
Fire Underwriters. Can be installed outdoors.
Has no vacuum to lose. Install one in your

For sale by Dealers everywhere, or sent
DOst-pald for $2.00. Write for circular.

=a ElectricService SuppliesCo.
17 & Cambria Sts.
Philadelphia

Monadnock Bld;.. Chicago
50 Church St., New York

aerial lead now—be safe. .
This ploneer radio arrester is backed by
31 years’ experience in lightning arrester design. :

g

HEAD)) E |

CUSHION|
[unson-ross

123 WEST MADISON ST.

CHICAGO

RADIO MAILING LISTS
12,422 Radio Dealers, U.8. by States ‘7.50

Per list

1,614 Radio Mfrs.. U.8. by Stntel 315 00
1760 Radio Supply Jobbers, US

Btates . .......ccc0c0000000 15.00

260 Radio Stations .......... ... 4.00

267 Mfrs. complete Radio Bets 4.00

67 Radio Battery Mnnnbctnmﬂ 1.60
Ready to send on recespt of remittance
'.l‘ude Oircular Addressing Co.

166 W. Adams 8t., Chicago

Vacuum Tubes Do Triple Duty

With Erla Synchronizing Transformers

R.F. CURRENT
UNPUTD

Perfect synchronization of
received and reilexed r. f.
currents make Erla radio
transformers indispensable
in reflex work. List, $5

Rectified radio frequency
and reflexed audio frequen-
cy currents are accurately
synchronized by Frla audio
transfromers. List price, $5

Providing utmost sensitive-
ness with perfect stability,
the Erla fixed crystal rec:
tifier is uniquely adapte
for reflex work. List, $I

Dealers and Jobbers—Erla
scientific progress steadily
opens new avenues of trade
and profit. Write for our
liberal terms and discounts

For the first time, the full efficiency of vacuum
tubes is completely utilized and brought under
control.

In Erla reflex circuits, tubes do triple duty, pro-
viding simultaneous amplification of radio fre-
quency, reflexed radio frequency and reflexed
audio frequency currents. Yet, so precise is the
manipulation of this complex current flow, that
the tremendous gains resulting are achieved
without a single deterrent flaw.

Not only do Erla reflex circuits demonstrate de-
cisive superiority in range and volume, but they
are also unequaled in selectivity, purity of re-
production, and ease of control.

Even the single-tube circuit provides far-lung
loud speaker range, while the three-tube circuit
surpasses costliest multi-stage amplifiers in
transcontinental loud speaker reception. And
the two-tube circuit is but a step behind.

Essential to the operation of these circuits, and
the secret of their success, are Erla synchroniz-
ing radio and audio transformers. Providing
perfect synchronization of received and reflexed
currents having the same phase characteristics,
they assure tremendously magnified amplifica-
tion without trace of instability or distortion.

Complete working diagrams and descriptions of
perfected Erla reflex circuits are set forth in Erla
Bulletin No. 14, obtainable gratis from leading
radio dealers. Or write us direct, giving your
dealer's name.

Manufactured by Coast Representative

Electrical Research Laboratories Globe Commercial Co.
Dept. H 709 Mission Street
2515 Michigan Ave., Chicago San Francisco

ERLA

Tell them that you saw it in RADIO
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RHAMSTINE"
VICTOPHONE

(For Your Phonograph)

Price $7'50

Complete with Cord

In combination with your phono-
graph, the Victophone thoroughly
solves your loud-speaker problem, and
gives you a most attractive unit.

Made in the Rhamstine* shops
where quality comes first, the Victo-
phone affords a combination that is
essentially different. Its tone quality
1s unsurpassed.

Get the Victophone and add to the
attractiveness of your home.

Dealers! Send for Prices.
J. THOS. RHAMSTINE*
*Maker of Radio Products
500 E. Woodbridge St.  DETROIT, MICH.

R. M. C. Diamond Weave
Variocoupler and
Variometer

Due to diamond weave construction and the fact that

7% of the total area of windings are supported in mid-

air, capacity and dielectric losses are reguced to a mini-

mum in R M. C. Variometers and Variocouplers. The

rotor is continuously variable,

These product: w2y be used in any circuit where a high

grade coupler o+ ‘ometer is required.

All metal parts are  kel-plated. Panel mounting re-
utlrw very small space. Screw holes covered by 2-inch

R. M. C. products are built for the finest sets that can
be constructed.
Variocoupler,............$4.25
Variometer .. ..... ..., ... $4.25
Write for catalog of other diamond weave coils,
and Radio Frequency Transformer.

THE RADIO MANUFACTURING CO.
of Springfield, Massachusetts

denser to about half capacity, and rotate
vario-coupler rotor slowly one way and
the other, switching from one tap to
another at same time. If anything is
‘“on the air” it will thus be picked up,
and further adjustment of crystal detec-
tor and variable condenser can then be
made to bring up the volume. It will
be found that maximum volume can be
obtained more readily with the vernier
device on the variable condenser, after
the signal has been once picked up, and
while the filament temperature of the
vacuum tube does not require fine ad-
justment, it should be of course burned
at the lowest value in keeping with maxi-
mum volume, when maximum volume
is desired, otherwise it is more advisable
to cut down on volume by reducing fila-
ment temperature, than by ‘“detuning.”

If it is desired to eliminate the crystal
detector, which of course requires ad-
justment, if it is a real sensitive one,
the circuit shown in Fig. 6 may be em-
ployed, everything being the same, except
for the substitution of an Electrad-Diode
tube in place of the crystal detector.
This will not accomplish any increase
in volume, sensitivity, or distance, but
will avoid the necessity of crystal ad-
justment, and, unlike the crystal, is not
subject to being “knocked out” of ad-
justment by heavy bursts of static or
mechanical shocks, jars, or vibration.
This tube and its socket may be mounted
beside the U.V.199 on the same shelf,
can be fed by the “end cell” of the same
battery (it requires only 124 V. on fila-
ment) and can be controlled by a five
or six-ohm rheostat mounted behind the
panel on a level with the tube itself.

No B battery is required on this tube,
for, as its name implies, it is a two-
element tube, similar to the Fleming
Valve, and can not be used as an
amplifier.

After the set has been placed in oper-
ation, the user should experiment with
various fixed condenser values as by-
passes across the primary and secondary
of the audio-frequency amplifying trans-
former, as various equipment will give
best results with different values. If the
user 1s interested in getting the very best
out of his set, condensers of .00025 mfd.,
.0005 mifd., and .001 mifd. should be
tried in place of .002 mfd. condensers
shown in diagram. It does not neces-
sarily follow that if .001 mfd. gives best
results across the primary, that the same
value should be used across the second-
ary, but various combinations should be
tried. A few moments spent attending
to this detail will more than repay the
experimenter for his treuble.

In mid-summer, this set, using crystal
detector, brings in the Chicago broad-
cast stations at the New York labora-
tory clearly on the headphones (about
800 miles) and Schenectady is brought
in on the loud-speaker (about 150
miles). In these experiments, the Wes-
tern Electric loud-speaker No. 10-D
was used, operating direct from the set
without the use of any amplifier unit.
Local broadcast reception is very success-
ful on cheaper types of loud-speakers,
and it is often only necessary to clamp
the headphones onto a horn fitted with
a bifurcated throat in order to get the
local stations with perfect loud- speaker
satisfaction. i

Dept. D 97 Dwight Street

YOU DON’T NEED

TUBES to get out of town. If you

want new stations en your
crystal set WRITE ME TODAY. Mine works
400 to 1,000 miles without tubes or batteries!
Thousands have bought my plans and now get
results like mine. CHANGES OFTEN COST
LESS THAN A DOLLAR. Send self-addressed
envelope for further informatien. Leon Lambert,

542 South Volutsia, Wichita, Kansas.

Regal Inductance Switch

NEW “REGAL” PRODUCT

NEW “REGAL” AUDIO FREQUENCY TRANSFORMER........... $4.50
NEW “REGAL” DOUBLE ARM INDUCTANCE SWITCH .......... 1.50
NEW “REGAL” VERNIER RHEOSTAT, 30 Ohm..
NEW “REGAL” VARIO-COUPLER

for the 1923-
1924 season

direct.

The Big Regal
Line is now ready
for the trade. If
your dealer does
not carry Regal
products write us

Send for catalog
No. 22

15-point Inductance Switch all in one unit.
Beware of cheap imitations. Ask for the

Regal. Does away with all drilling of holes
in panel. Complete with handsome knob and
G Py [ [ L o 0 ot o $1.50

THE AMERICAN SPECIALTY CO.,, BRIDGEPORT CONN.

Exposed resistance wire for sharp sensitive
tuning. A fine, dependable, quality in-
strument.

GRS b s oo M. ins SFRFIN DB A
30 Ohms ...ccoocncviieeanain ;
30 Ohms Vernier

Tell them that you saw it in RADIO
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ForC-ZQQ AU“V-199 ubes

ERE are two NEW items

of FROST-RADIO for

the new C-299 UV-199 Tubes.
Our No. 612 plain socket l£
is for table or panel ‘gl
)

mounting; has phosphor
bronze contact springs,
nickel plated terminal
screws; moulded-in con- !
tacts. Genuine moulded }
bakelite, highly polished. |

FROST-RADIO

FROST-RADIO

o

e

This Shock-Absorber Socket is a
new departure in socket design.
Has best grade sponge rubber
cushion, through which run coiled
fusible “lead” wires to

base, making tube ab-
solutely non-micro-
phonic; for panel or
table mounting. Nickel
plated posts. Phosphor
bronzecontactsprings,
moulded-in. See these
new sockets at your
dealers today—they
are ideal for radio fans
who want the best at
money -saving prices.

HERBERT H.FROST tne.

|
Socket, \
$100

T e

=

FROST-RADIO

T e e

30 Church St., New York
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l
|No. 617 l it
Shock- .
Absorber

Amplification
perfection

with an audio transformer
means PURE TONE QUALITY
with MAXIMUM VOLUME.

“Tho AMERIRAN

-REG. U.S. PAT. OFF.—

AUDIO TRANSFORMER

is acknos .dged by professional radio
enginee:s to be the Standard of Ex-
cellence for audio amplification.

The reason for the popularity of the
AmerTran among professional radio
men is apparent in the Amplification
Chart shown in our Circular No. 1005.

<

oW
33
S0
5]
\ i
k0
k3

<t

Price $7 Turn ratio 5:1. Amplification ratio,

(‘}Sk your electrical 30-40 times audibility in the flat part
ealer, or sent car-
of the curve.

riage charges collect.
(Wt. 11b.)

American Transformer Company

Designers and builders of radio
transformers for over 20 years.

174 Emmet St.,

Newark, N. J. Rialto Bldg., San Francisco

Pacific Coast Office

This Atlas Amplitone

Loud Speaker

— e

WONDERFUL TONE QUALITY

given free with only ten subscrip-
tions to*RADIO” for one year each

of broadcasted programs.

It i1s non-

The rich mellowness of the violin,
the brilliance of flutes and piccolos
and the various-toned notes of the
voice are re-PRODUCED naturally
on the Amplitone. Musical critics and
radio fans who have heard the Ampli-
tone agree that, at last, the musical
superiority of even the finest phono-
graphs has been surpassed.

The Atlas Amplitone re-PRO -
DUCES with truly amazing fidelity
and naturalness the music and speech

distorting and will not blast.

THE DOUBLE DIAPHRAGM

This astonishingly faithful re-PRO-
DUCTION is largely due to a pat-
ented construction known as “the
double composition diaphragm”—the
exclusive feature of the Atlas Ampli-
tone Loud Speaker. It compensates
for the shortcomings of broadcasting
and receiving conditions and gives you
the programs clear, sweet and natural.

Here are 10 subscriptions to

INGITEIRIRE L (L | 00 e s

SEND THIS COUPON WITH YOUR ORDER
«“RADIO” for one year each, and

$25.00 in full payment, plus 60c postage.
each of the persons whose names
Atlas Loud Speaker at once to—

Address.......

Send “RADIO” to
are attached and send the

Please
send
60 cents
for
mailing
charges

Tell them that you saw it in RADIO
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l A CLASSIFIED ADVERTISING SECTION READ BY BETTER BUYERS l
. The rate por word is five cents, net. Remittance must accompany all advertisements. Include name and address when counting words. '
. ADS FOR THE DECEMBER ISSUE MUST REACH US BY NOVEMBER FIRST .
.-—_—_—“—-—“__—_—-.

C. W. and RADIO PHONISTS—Our new converters
will satisfy your need for a more efficient and durable
direot ourrent plate supply. No armatures to burn out.
Output from seven hundred to two thousand volts at
.4amperes. Synchronous Motors, Transformers and
other parts sold separate. Write immediately. Kimley
ENquyipment Mfg. Co., 290 Winslow Ave., Blzﬁ'z;lo,

- Xn tc,

ARC & SPARK SYSTEMS
Send for Descriptive Circular QRD.
Interesting and Instructive. (tc)
Pacifio Radio School 433 Call Bldg., San Francisco

BUILD YOUR SETS WITH QUALITY PARTS
and get pure results. Radio Parts Co., Box 56, Unellen.
N. J. (Gt-exp. Nov.)

SALESMEN MAKE $120 WEEKLY
FREE RADIO INSTRUMENT
OZARKA is longest distance receiver. Introduce
it to your friends and secure your own free.
No canvassing. 2 suales weekly nets you $120.
Sharpe of Colorado made $955 one month. Our
plan sweeping country. \Write today giving name

your county. OZARKA, INCORPORATED,
814 Washington Blvd., Chicago, Ill.

BRANCH MANAGERS WANTED AT ONCE.

WOULD YOU LIKE TO TAKE THE MANAGERS
CHAIR AND DIRECT SALESMEN IN YOUR
TERRITORY, EACH ONE OF THEM BRINGING
YOU A GOOD PROFIT?

OUR NEW BUSINESS METHOD IS SO PROFI'T
ABLE THAT TERRITORY IS BEING ASSIGNED
RAPIDLY. WE ARE GETTING SALESMEN ALL
OVER THE COUNTRY AND MUST HAVE
YOUNG MEN TO MANAGE THEM.

QUALIFICATIONS NECESSARY:

WE PREFER YOUNG MEN;

MUST HAVE HAD SOME EXPERIENCE AS-
SEMBLING RADIO SETS, OR HAVE YOUNG
MAN AS ASSOCIATE WHO HAS HAD SUCH
EXPERIENCE;

MUST BE ABLE TO GIVE REFERENCE.

IF YOU THINK YOU MIGHT WANT THIS
PLACE DON'T WAIT, WRITE AT ONCE, SOME
ONE ELSE MAY BEAT YOU TO IT.

NATIONAL RADIO SERVICE CO.,
858 PACIFIC BLDG., SAN FRANCISCO, CAL.

RADIO WORLD, THE GREAT NATIONAL
WEEKLY—published every seven days with all the
latest news, developments and pictures of the radio
field. 150 a copy. $6.00 a year (62 numbers), $3.00
six months, $1.50 three months. Special to radio
readers. Bend $1.00 and we will send you the next
eight issues of RADIO WORLD. Pub. Office, 1493
Broadway, New York. (to)

WE CAN USE MORE SALESMEN.

OQUR NEW BUSINESS METHOD IS HELPING
NEW RADIO SALESMEN TO MAKE QUICK
SALES AND BIG PROFITS. WE FURNISH LIVE
LEADS AND ASSIST YOU IN CLOSING SALES.
EASY TERMS, LONG TIME TO PAY IS MAKING
SALES EVERYWHERE. IF NO MANAGER AP-
POINTED IN YOUR TERRITORY, SEE OUR
"MANAGER ADV." ABOVE.

NATIONAL RADIO SERVICE CO.,
858 PACIFIC BLDG., SAN FRANCISCO, CAL.

Vacuum Tube Hospital
We repair and guarantee them.
Agents, Dealers, and Customers Wanted.
George H. Porell Co., Inc.
West Somerville, Mass. (tec)

RADIO MECHANIC WANTED.

NATIONAL RADIO SERVICE ASSOCIATION
WANTS RADIO MECHANIC IN EVERY TOWN
TO_ASSEMBLE A NEW SUPER-RADIO FRE-
QUENCY RECEIVER AND TO GIVE SERVICE
ON OTHER KINDS OF SETS. WELL ADVER-
TISED REGULAR INFORMATION FROM THE
ENGINEERING DEPARTMENT IS VERY VAL-
UABLE, BEST OF CHANCES TO GROW UP
WITH THE RADIO INDUSTRY. BIG PER-
CENTAGE PROFIT.

NATIONAL RADIO SERVICE CO.,
858 PACIFIC BLDG., SAN FRANCISCO, CAL.

NEUTRO-TRANS Type 2-A (150-350M), Type 8-A
(275-600M) each $1.25. Either type mounted on 23-
late variable condenser, each $4.00. Postage paid.
Send stamp for catalog.
M\RDEE-ARTCRAF‘T INSTRUMENT CO.,
Redlands, Calif.

. coil, all mounted, 3 for $10.00.

FOR SALE: New UV-203 and socket $24. RADIO

S5ABA.

First money order for $46 gets Crosley No. 6 Receiver
with two step Amplifier and Baldwin Loud Speaker,
all new, in good condition. A. O. Tapp, Box 28,
Blackey, Ky

ENGLISH MARCONI!!! A limited number of this
very desirable radio stock, preferred and common,
now available for quick sale. STRAIGHT DIVI-
DENDS for 15 YEARS! Write for particulars con-
cerning this unusually attractive investment. S.
MUNDT, 1501 Palm Ave., Fresno, Cal.

VACUUM TUBES REPAIRED
AND GUARANTEED

We DI1=125 0 im o marmirs o B e 2.0 s 4 '@ ¢ 0814 s $3.60
U. V. 201-A 3.50
U. V. 199 3.60
U. V. 200-201 2.78

ARLINGTON RESEARCH LABORATORY
27 Warren St., New York, N. Y.
Tubes returned Parcel Post C. O. D.

BROADCASTING POST CARDS-—Receiving Sta-
tion Cards and Sending Stution Reply Cards, per dozen,
15¢. Peanut Set, everything complete, $25.00. Cabinet
Crystal Sets, 33 to $5. Stamp for catalog. PACIFIC
%CREW CO., Dept. W, 645 N. E. 53rd St., Portland,

re.

Magnavox 2 stage power amplifier, new, never un-
packed $42. 1000 volt, 250 watt ESCO motor generator
excellent condition, $100. H. Beedle, Reno, Nevada.

MAGNAVOX R3 or M1i—Latest nationally adver-
tised reproducers. List 835. Introductory $25. The
factory sealed carton is your guarantee. Radio Cen-
tral, Dept. P, Abilene, Kansas.

900 Cycle Alternator, self excited 200 watts, rated
capacity, ball bearing. Fine for ICW transmitter,
$35.00 D. B. McGown, 1247 Forty-seventh Avenue,
San Francisco, Calif.

C. W. AND RADIOPHONISTS. One hundred Ohio
and Wagner 110v., sixty cycle A. C. synchronous motors
built in !4 H. P. frames with '4” shafts are yours for
£18.00 each F. O. B. Buffalo, N. Y. Original selling
price $28.50. We also have the parts to attach to these
motors to make synchronous rectifiers which will handle
2000 volts. KIMLEY ELECTRIC CO., Inc., 2665
Main St., Buffalo, N. Y.

JUST A FEW BARGAINS—One 1000 turn and one
1250 turn Pacent Duo Lateral and one 1500 turn Giblin
One Hand key, heavy
type, but fine action, tnree-eighths inch silver contacts
—will handle 2KW—85.00. One Navy Type send-
receive switch, used, fair order, $12.50. our 24”7
Electrose rod insulators, used, but in good order, $1.00
each. Two 18” Electrose rod insulators, $0.75 each.
One Remler three-coil mounting (3 plugs and brackets)
$2.00, new. One ALEXANDER HAMILTON IN-
STITUTE COURSE, brand new and unused, $25.00.
One Pair Wireless Specialty 2000 chm ’phones, $7.00,
good condition. One one-thirtieth H. P. 220 volt,
single phase induction motor, $10.00. Two pre-war
Electron Relay tubes each with one filament, $3.00 each.
D. B. McGOWN,
Francisco, Calif.

1247 Forty-seventh Avenue, San

WANTED—Used Omnigraph in first class condi-
tion. Lawrence Pratt, Williams, Ariz.

HAMS: Get our samgles and prices on ﬂ'inted Call
Cards, Envelopes and Letterheads. INDS &
EDGARTON, 19 S. Wells St., Chicago, Ill.

WITH A FEW INEXPENSIVE PARTS OBTAIN-
ABLE ANYWHERE, AND A UNITROL COIL,
ANYONE CAN BUILD A READILY-TUNED SET
POSSESSING SELECTIVITY, VOLUME, CLAR-
ITY AND DISTANT RECEPTION. COIL WITH
COMPLETE INSTRUCTIONS, $1.00 FROM

DEALERS OR A. LOOG, 581 LEXINGTON AVE., }

BROOKLYN, N. Y.

LOW PRICES ON QUALITY RADIO—.0005 Ver-
nier Condenser $2.98. .001 Variable Condenser $1.79.
Sockets $0.25. Parts to construct Audion Set $9.98.
Crosley sets $20.00 up. Write for description. Money
refunded if not satisfactory. Spies Radio, Bank & Ann,
Baltimore, Md.

Don’t risk time, money and pleasure. Get Radio
for you, for your home, for money making or science
complete. Radio Encyclopedia and Directory illus-
trated; 20th Century illustrated Radio, pictures entire
Radio of the whole world best of all, Prices for the
whole thing only $2.75. Address E. Julius and Com-
pany, 2309 West Grand Ave., Chicago, Ill.

PORTABLE RECEIVER. Original model of the
portable receiver shown in January, 1923, issue of
RADIO, in article by the undersigned, complete in
hardwood cabinet, with 3 Western Electric vacuum
tubes, (2—type VT-1 and 1—type VT-2), wired for 32
volt filament, but can be easily re-wired for 6 volts
supply, $115.00. D. B. McGown, 1247 Forty-seventh
Avenue, San Francisco, Calif.

GREBE DIALS, 4* type, the dial for that new set,
$1.50. BALDWIN PHONES (C) Double $10.00,
Single $5.00. DE FOREST VERNIER CONDEN-
SERS .0015 mfd $12.00, .001 mfd $11.00;UV199,WD11,
WDI12, UV201A $5.75. King Amplitone Horns $7.00.
PATHE MOLDED VARIOMETER $3.75. ERLA
R”EFLEX TRANSFORMER $4.75. PATHE DIALS
4”7 $1.25, 3' $1.00, Rheostat dial $0.90. THOR-
DARSON TRANSFORMERS 3-1 $3.50, 6-1 $4.15,
FEDERAL (new) $6.75. ACME RADIO OR AUDIO
%$4.25. Let us quote you prices on anything in the radio
line. Everything postpaid. Quick service. HEN-
DRICK RADIO E(SUIPMENT. 85 West 1818t Street,
New York City.

CABINETS--Catalog on request. Special designs,
etc., made to order at low cost. PANELS—Plywood;
natural, 15¢ 8q. in.; dull black finish, 1}%c sq. in., post-
paid. MIAMI CABINET CO., Yellow Springs, Ohio.

COPPER: STRIP, 1/16 in. x 7/8 in., per ft.,
25c; FOIL, .001 in. x 6 in, per ft, 15¢; ten ft.,
$1.00. MAGNUS PANEL MOUNTING VARI-
ABLE GRID LEAKS, 1% to 8 Megohms, $1.50.

TELEPHONE PLUGS: Single, 50c¢; Double,
60c; Triple, $1.00. RHEOSTATS: 30 Ohm,
80c. INDUCTANCE SWITCHES: 12 point,
80c. All PP. L. D. SEAVER, 341 Piedmont

St.. Waterbury, Conn.

DO YOU WANT A BETTER TUNER? C(Cer-
tainly! Then use a circuit for every need. Blue
prints for 9-circuit Primary Condenser Switch
at fifty cents per set or three sets for dollar.
Sell two and get your own free. A. Franklin
gtz};fbuck, (6CIY) 569 Franklin Street, Whittier,

alif.

CLEARANCE SALE. Not a cut price proposition
but a genuine clearance sale of a large stock of good
radio apparatus that must be disposed of to make room
for new lines. The items listed herewith are but a few
of the many clearance specials. Be sure to write us
today for a complete list of other offerings.

Acmefone Receiver with detector, two-

step amplifier and loudspeaker, Can
be made regenerative at small coat. $30.00

HZ Clapp-Eastham Amplifier. ... .. .. .., 15.00
JM-3 5-tube Radio Frequency Detector-
AmDlifier sou el b =xns s et T 30.00
JM-6 6-tube Radio Frequency Detector-
Amplifier. . ... ...... ... .., ... 40.00
RF DX Tuner for above radio frequency
LI P = AT, S T e = 10.00
No. 8 Federal Detector-Amplifier. .. ...... 20.00
20-A Firco Detector. . .................. 8.00
No. 521 Kennedy Two-Step Amplifier... .. .. 40.00
No. 220 Kennedy Intermediate Receiver. . . .. 75.00
No. 525 Kennedy Two-step Amplifier..... ... 65.00
No. 330 Remler Detector Panel... ..., .. .. .. 6.50
No. 331 Remler Amplifying Panel (without
transioerien) L Rl Ry 1~ e 5.00
No. 502 Remler Variometer Panel......... .. 8.00
No. 505 Remler Variocoupler Panel. . ....... 10.00
CR-7 Grebe Long Wave Receiver (slightly
used) sy o v i A 140.00

These supplies are guaranteed to be in perfect con-
dition. The exceass stock is the cause for the sale. You

buy these from the largest radio store in the West. Send

your orders today to THE RADIO STORE, 560 East'
Colorado Street, Pasadena, California.

RADIO GENERATORS—5800 Volt 100 Watt $28.60
each. Battery Charger $12.50—High Speed Motors.
Motor-Generator Sets, all sizes. MOTOR SPECIAL-

| TIES Co., Crafton, Penna. (tc)

Tell them that you saw it in RADIO
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LIGHTNING STRANGE BATTERY COMPOUND.
Charges discharged batteries instantly. Eliminates old
method entirely. Gallon free to agents. Lightning Co.,
St. Paul, Minn.
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Cover New England
at the 3rd Annual

BOSTON
RADIO
EXPOSITION

Dec. 3-8, 1923

Inclusive

A FEW SPACES AVAILABLE
Wire or write Sheldon Fairbanks, Mgr.
Room 43, 209 Massachusetts Ave., Boston, Mass.

29
ABADB“ E S { MARK

The Things That Have Endured for Ages Were Made of
Quality—the Cheap Things Have Passed on—
and Are Forgotten.

“ESCO”

HIGH VOLTAGE MOTOR-GENERATORS STAND PRE-EMINENT

by leading EDUCATIONAL INSTITUTIONS Everywhere—Also Many GOVERNMENT
g;:%lARYrMENTg——RESEARCH LABS,, NEWS;PAPERS, DEPARTMENT STORES and COM-

MERCIAL BROADCASTING STATIONS.
BULLETIN 237A lists over 200 Combinations.

This is our new BATTERY CHARGER.
Made in many sizes, with or without panel board.

MOTORS, DYNAMOTORS, GENERATORS, MOTORGEN-
ERATORS DEVELOPED FOR SPECIAL REQUIREMENTS

Send us your problems—we’ll solve them.

- ELECTRIC SPECIALTY CO.

225 South Street

STAMFORD, CONN., U. S. A.

Pioneers in developing High Voltage Apparatus

THIS BOOK PUTS YOU
AHEAD of the CROWD

You know the A B C of radio
—now take the next step.
Learn how to apply the funda-
mentals so as to greatly im-
prove your results. Get the
latest on scientific reception,
build a transmitter. Your
difficulties will vanish like
magic before the lucidity of
Mr. Ballantine’s explanations
and clean-cut diagrams. Two
previous editions of this work
bought out by thousands of
enthusiastic amateurs. After
reading this condensed table
on contents, send along the $2
get ahead of the crowd.

Radio Fully Covered
Under these Headings

PRINCIPLES—elementary
theory of radio waves, etc.
TUBES—Audion as detector,
amplifier, oscillator.
ANTENNA—various types,
grounds and counterpoises.
TRANSMITTERS—circuits,
details for building, operating.
SOURCES OF POWER—
transformers, rectifiers, filters,
batteries.

RECEIVERS—all types, su-
perheterodyne, r. f. amplifica-
tion.

GENERAL INFORMATION
—laws, ethics, societies, etc.

Third Printing

Cloth bound, 296 pages,
153 cuts—the boiled-down $2
experience of 15 years.

Many features not found
in other publications.

postpaid

Tear Out Coupon--Before You Forget

DAVID McKAY CO.
S. Washington Sq.
Philadelphia, Pa.

Enclosed Two Dollars is for the book—
Radio Telephony for Amateurs, third print-
ing. Please send postpaid~—with the under-
standing that if not entirely satisfied, I may
return the book within five days and have
my money returned.

Name -
Address

Tell them that you saw it in RADIO
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New Principle of Tuned Radio Frequency Gives Remarkable Results with the

MELCO-SUPREME

The Radio-Frequency Amplifying Receiver that-

Operates with merely a 10-FT. WIRE. Not even a

ground necessary.
PRICE Offers exceptional CLARITY without the slightest
ONLY loss of tone quality.
Assures unusual program SELECTIVITY through
$140 its single tuning adjustment.
Affords real LONG DISTANCE by covering all
Broadcasting ranges from 180 to 610 Meters.

The Acmedyne Circuit employed in the Melco-Supreme has
been described in detail by Mr. Lawrence Cockaday in his
article on ‘‘Tuned Radio-Frequency Amplification in Popular
Radio’'’ and recommended by leading Radio Publications
and Newspapers in the United States and Canada.

Complete knock-down parts
for Melco-Supreme includ-
ing drilled engraved Bake-
lite pane! and solid ma-
hogany cabinet.

|HHHHHHHHHHHHHHHHHHHHHHH"HHHH"HHHHHHH"HHH"HNHHHHHNHHHMHHHHHHH"""MHHMHHHHMH"H""HHHHHHHHHHH""M
S s T R T T e T T T T T TR T

Wesalso man‘lilfuct‘lirre a fcomplete . line of pt;]rts under thg
AMSCO B . i iterat illustrati
PRICE $90 (?escribing ;l:xlrl' entirerﬁze :fr qgalzllritylae;;ungusl‘ Heiating o
AMSCO PRODUCTS, Inc.
Broome and Lafayette Streets Dept. R New York City
ST 0000 0 A A AL O AR LT LA A
P E E DOUBLE
HEADPHONES
Test them against other good 4
makes that cost twice as much.
Peerless Phones are the big-
gest selling headsets in many
of the largest Radio stores both
East and West—on comparative
value alone.
Try them and
“Save the difference’’
[ ] *
PEERLESS Double Tuning Coil
Universal Range Three instruments in one. Takes the
150-550 place of
Meters Variometer
Vario-coupler |
Variable Condenser H
at 135 their cost.
Ask Your Dealer
to write us
Rochester, N. Y.
Factory Representatives
James P. Hermans Co., Sheldon Bldg., San Francisco
Pacific Coast Distributors
Pacific States Elec. Co. and Branches
Leo J. Meyberg & Co. and Branches

Tell them that you saw it in RADIO
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' Charger Bulletin

CALLS HEARD

Continued from page 81

By 6AMS, 72 Henry St., San Francisco, Calif.
5ct, 6ea, 6km, 6om, 6pl, Gags, 6aho, 6beg, 6beq,
(6bge), 6bgv., (6biq), 6bjq, (6bks), 6bly,
(6bpz), (6brf), (6brk), 6bvx, 6cbu, (6cfz),
6cfy, (7bj), 7eb, 7go, Tgw, Thr, Tio, Tiy, Tkj,
Tlu, 7mf, Tnn, 7pj, Twm, 7ws, T7zf, Tzl, Tzm,
7ads, 7agv, 7bdw, 9amb, 9bjk, 9bum, 9ceu,
Anyone hearing my 5-watt C. W. and fone, pse
gsl erd and gqrk. All crds answered.

By 7VF, 419 N. 12th St., Corvallis, Ore.

1bbo, 1beg, 1lbwj, 2afp, 4dn, 4ku, 5aag, 5ado,
Sae, 5afq, 5ahd, 5aknm, 5dw, 5ek, 5hl, 51g, S5lr,
Smn, 5qq, 58k, 5uo, 5zas, 5zav, 5zax, 8ajh,
8amm, 8apt, 8apy, 8bei, 8bda, 8blx, 8cur, 8dat,
8dha, 8dkm, 8hv, 8ju, B8kg, 8wa, 9aar, 9aau,
9aaw, 9ae, 9aic, 9aim, 9amb, 9aoa, 9apf, 9aus,
9auu, 9auw, 9avu, 9avz, 9awm, 9axx, 9baf,
9ban, 9bav, 9bbr, 9bhd, 9bjk, 9bmx, 9bqq,
9bsq, 9bun, 9bxa, 9bzi, 9caa, 9¢bj, 9ces, 9cez,
9cdv, 9cfy, 9ckw, 9cld, 9cr, 9cve, 9cvs, 9ddp,
9dgv, 9dis, 9djq, 9dky, 9doc, 9drk, 9dsw, 9ebt,
9eea, 9ekf, 9eky, 9gd, 9ir, 9lz, 9nu, 9o0x, 9ql
9qr, 9ve, 9ym, 9zg, 9zt, 9zv.
Can.—3ge, 3ni, 8xn, 4cl, 4dq, 4er, 4hf.

1

F. 0. B. Cleveland

Type 6 charges 6 Volt
Storage Battery from any
118 Volt 60 Cycle lamp
socket at average rate of I
6 amperes, or over if bat~ J lwu i
tery needs it. U l“\u.. ol

¢ The Satisfactory
Charger For Ten
Years Past

{ The F.F, the first successful mechanical
charger, is now the most popular.

F.F features are distinctive, its con-
struction is simple, and the absence of break-
able parts which are expensive to replace, is
almost sufficient reason for you to own the

- BATTERY
rCHARGER Y
Fool-Proof and
Shock-Proof

But the satisfaction you will buy with
its low purchase price is further reason why
you should insist on the F-F.

Buy from your dealer. There's a type for
every need. If he cannot supply you, write
for literature or enclose remittance covering
express or postal charges on g lbs.

R N P S P RPN
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A
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BB BB BB BB B BB B DB DD P
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Write Immediately For Free

e e

{ The France Mfz. Co.

10433 Berea Road
Cleveland, Ohio

Pioneer Manufacturers of
¢ Patented Baitery Chargers
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SECOND
ANNUAL

(h

i [NTERNATIONAL
*15@,7
P ANNUAL g
COLISEUM
NOVEMBER

20th to 25th

TUESDAY to SUNDAY

Inclusive

The World’s Greatest

Exposition of

RADIO

and Associated Industries
and Conclave of Manufac-
turers, Distributors, Jobbers
—Dealers and Radiophans.

S

The Center of the
Midwest Market

Have You Considered It?
WIRE OR WRITE

Office: 127 North

Dearborn St.
Telephone—State 4161

James F. Kerr,
Manager

H. J. Herrmann,
Managing Director

At 3ADI, Allen R, Muncey, 659 N. Markoe St.,
‘West Philadelphia, Penna.

laso, 1labw, 1laby, 1aco, 1lacu, 1lain, 1ajp,
1ajt, lana, 1lanj, lamr, larp, laur, lavk, 1bbo,
1bcg, 1bga, 1lbge, 1lbns, 1bom, 1bwj, lcmp, lemxX,
lcon, lcou, lckp, lepn, lerw, lcue, 1law, lef,
1fb, 1fq, 1gk, 1hx, 1ii, 1kx, (1rr), 1sn, 1ts,
(1uj), 2acd, 2acu, 2agh, 2agd, 2ahm, 2apd, 2aql,
2avg, 2awh, 2bim, 2bir, 2bmr, 2bnec, 2bnz, 2bqd,
2bye, 2byv, 2cdq, 2cee, 2cei, 2cfb, 2cim, 2¢jp,
2¢mk, 2cnk, 2cor, 2cph, 2c¢pq, 2c¢qd, 2cqz, 2cvu,
2¢wp, 2au, 2be, 2by, 2ip, 2gk, 2iu, 2rb, 2rg,
2wa, 2wr, 3ahp, 3ajg, 3atg, 3bdo, 3blf, 3bof,
3brf, 3buc, 3bva, 3cbm, 3cdk, 3¢fv, 3gy, 3iw,
8lk, 3mo, 3mu, 30h, 3su, 3tj, 4ai, 4dn, 4eb, 4mb,
4om, 4qf, 4rx, 5ab, 5dw, 5ek, 5hk, S5hl, 5hp,
5mo, 5zas, 5zav, 5zk, 6ka, 6zh, Tadp, Tha, 8adk,

| 8aeg, 8ago, 8agp, 8alf, 8amm, 8anp, Bapt, Bapx,

8apy, 8aqd, 8are, 8asv, 8ath, 8ats, 8aux, 8avd,
8awf, 8awp, 8axn, 8azp, 8bah, 8bbf, 8bei, 8becu,
8bda, 8bdo, 8bhf, 8bkb, 8bky, 8bkz, 8bln, 8bno,
8boa, 8boe, 8boi, 8brm, 8bsi, 8bsx, 8bum, 8bux,

8bwp, 8bwz, 8byu, 8ccq, Bcer, 8eex, 8cej, 8cfe,
8cfs, 8chg, 8cjy, 8clk, 8cmt, 8cnw, 8con, 8opo,
8cpp, 8crw, 8csj, 8cth, 8ctp, 8cux, 8cwu, 8czd,
8czk, 8czz, 8dcz, 8djh, 8dke, 8dki, 8dkm, 8dku,
8dkz, 8dla, 8dsa, 8dsv, 8ab, 8al, 8bf, Bef) 8en,
8es, 8fm, 8gh, 8hn, 8hv, 8ij, 8kg, 8kh, 8kj, 8kr,
8pd, 8pj, 8px, 8rg, 8rj, 8rv, 8se, 8sr, 8th, 8t
8uk, 8un, 8ut, Sup, 8vm, 8vq, 8vt, 8xae, 8xan,
8zae, 8zo, 8zr, 8zz, Y9aau, Yaaw, Yaen, 9aps, Jarc,
9aus, 9auy, 9awk, 9bac, 9bak, 9baz, 9bed, 9bmu,
9bov, 9bqq, 9brk, 9bze, 9bzi, 9edu, 9che, Icku,
9ctb, 9cui, 9dek, 9dhm, 9dhg, 9dis, 9dky, 9dro,
9dta, 9dtu, 9dzy, 9edo, 9efl, 9eld, 9eky, 9be,
9cr, 9hw, 91z, 9me, 9mm, 9uq, 9uz, 9vm, 9vz,
9zg, 9zt, 9zv, 9zy.

Can.—1arff, 2bn, 3bp, 3co, 3ds, 3ge, 3he,
3ko, 3ni, 3oh, 3op, 3rg, 3tb, 3ty, 3xn, 3xx, 3yh,
(3z8).

Spark: 1loe, 2om, 3acy, 8bda.

I would appreciate getting cards from those
who hear 3ADI 5-watt spark coil C. W. qrk!?
Will gladly gsl cards to any of the above.

friends envious.

work in all circuits.

“All-American” Bake-
lite Tube Socket-base
or panel mounting, 75¢

FREE!

Book of tested hook-ups.
Send 2c to cover postage.

il 41

Defeat interference, abolish foreign noises, annihilate dis-
tance—bring in distant and nearby stations with volume
. and tone-quality that mean real thrills and make your

Largest selling transformers in the world.
More than a quarter million in
Standard -equipment on the better sets.

All better dealers sell ‘‘All-American’’

RAULAND MFG. CO.
200 N. Jefferson, CHICAGO
Pioneers in the Industry

Amplifying Transformers

—out distaqce all
your friends!

Use

service.

They

in Radi

Our new 64-page Catalog No. wram
TCR contains twenty of the
most popular radio circuits
printed in blue. These include
the Hazeltine Neutrodyne,
Grimes Inverted, Colpitts,
Flewelling, Reinartz, Diode
Electrad, Heterodyne: Super-
Regenerative and many others.
Each article used in circuit is
attractively pictured instead of
appearing in straight schematic
form. Besides containing blue
prints, the best in radio is also
illustrated and described. Catae §

log sentpostpaid forTen Cents. )
Eack circuit worth double.

Send for your copy today.

DEALE

—

b v—

S!

FREE to all bonafide dealers making request on their business stationery.

Quality Radio Exclusively

Tell them that you saw it in RADIO
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r‘Telmaco (Radio Guide Book

Describes the Best

Radio Lines. You should have it. Mailed

TELEPHONE MAINTENANCE: CO.
20 So. Wells St., Dept. A Chicago, IIL

20 Circuits
in Blue in

Catalog

Radio Division
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The Graphite Discs in the Universal Bradleystat

Surpass All Other Resistors for Perfect Filament Control

UBSTITUTES have been offered, from

time to time, for the scientifically-treated

graphite discs in the Universal Bradley-
stat. Carbon powder, dust, flakes and other
materials have been tried without success.

For a time, such materials appear to give satis-
factory service, but they soon pack into a solid
mass and the filament control is destroyed.

The Allen-Bradley Co. has built graphite disc
rheostats for over twenty years for battle ships,
mines, rubber plants, textile mills and other
places requiring smooth, stepless control. This
wide experience has made possible the
Universal Bradleystat, backed by a guar-
antee of excellence and performance
which assures every Bradleystat pur-

ST AT

to compare the performance of the Brad-
leystat with other types of filament con-
trol. A recent oscillograph test made at the
University of Wisconsin is shown above to
demonstrate conclusively the superiority of
graphite discs over other resistance materials.

EBORATORY tests are made frequently

Curve No. 1 is the smooth perfect control of
the Universal Bradleystat.

Curves No. 2 and 3 show the control of carbon
powder or dust rheostats. Observe the unreli-
able and irregular control obtained.

Curves No. 4 and 5 illustrate the con-
trol of two types of wire rheostats.

Remember—The Universal Bradleystat
can be used with any receiving or

I Ihe Bradleystat contains amplifying tube, and with 5-watt send-
these graphite discs, not carbon ing e

chaser of a filament control that is

perfect and permanent. powder or dust.

Retail Price $1.85 E@I Bl@ﬂ C-Bm@: - EWA %;: il it 8
In Canada $2.50 ectric Controlling Appa

288 Greenfield Ave. Milwaukee, Wis. Sell the Bradleystat
THE ALLEN-BRADLEY CO. HAS BUILT GRAPHITE DISC RHEOSTATS FOR OVER 20 YEARS

Tell them that you saw it in RADIO
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Enthusiastic Approval
of National Scope

Stamps the New Remler
Variometer as the Most Highly Effh-
cient Radio Item on the Market.

TYPE 500 $750

WITH CLOSED ROTOR

o ARG 3 ° o5, ey L A o . 1o o .

WITH INTERNAL PIGTAIL CONNECTIONS
Wave Length Range 180 to 570 Meters Positively Guaranteed

Seldom, if ever, has there been more genuine enthusiasm shown over any radio apparatus as has
been demonstrated by everyone who has examined and placed in operation this new and improved
Remler Variometer.

Its low minimum and high maximum wave length—the greatest ever obtained in a variometer and the
wave length variation is exactly proportional to the reading of the dial scale. When used with any
variocoupler it will cover the entire range of amateur and broadcast wave length. A wave length
range of 180 to at least 570 meters is guaranteed when used with a Remler vario-coupler. Pigtailed
connections are used between stator and rotor resulting in perfect contact and quiet operation. All
metal parts are buffed and nickeled; green silk wire is used on both stator and rotor. The general
appearance and quality of the bakelite molding is the best obtainable, making it a leader in appear-
ance as well as performance.

If your dealer cannot supply you, send the attached coupon direct to us with express or postal money
order. Write for complete descriptive circular.

Remler Radio Mfg. Co., bt

182 Second Street, San Francisco, Calif. e m e r a l O O
Gentlemen: ® [ )
: Pleasedsead r}\e R/y return pa';cel post o?e nei;r' z}x)n(}
mproved Remler Variometer Type soo for whic N—_
enclose Sevenhdollars an{i fifty centst.(sﬁ'l.go)..ufft{)qr Home Office:
any reason whatsoever I am not satisfied wi is
Variometer, I can return it to you express collect and 154 West Lake Street, l 82 Second St 30 Church Street,
you will refund my seven dollars and fifty cents in full. Chicago oy New York City

Name. .. N - SAN FRANCISCO

Address

@

WWW.americanradiohistorv.com
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Get This First Class Radio License
You Can Earn Big Money With It

"] " HE best paid positions in Radio go to the men who hold the Government’s Commercial License.
in every land commercial station, in every broadcasting station,
must have one of these licenses. Every radio inspector must pass the first-class license examina-
tions. Engineers, mechanics, installation and maintenance experts must all of them own a Govern-
ment First-Class Commercial License in order to operate a transmitting station. It is every radio
man’s ambition to get a license, not only because it is the highest mark of honor he can get but
because it also opens to him all the wonderful opportunities in this great profession.
Edward L. Powell, expert radio aide at the Washington Navy Yard gets $2600 a year. George Staffa
1s making $125 a month with all expenses paid. Read in the panel of the fine salaries paid in all the
wonderful positions open to you as soon as you get the Government First-Class License.

Four Radio Instruments Free

The radio men on every ship,

Win Your First-Class Government
License This New, Easy Way

The National Radio Institute, America’s first
and largest Radio School, has devised a remark-
able new method that makes it easy for you to

win your license. No previous expericnce in
electricity or radio is necessary. Lessons, so fascinating they
read like an interesting romance, take you step by step
through the whole wonderful science of radio. S;;)are time
study at home prepares you in an amazingly short time to
pass the government examinations, so you can get one of
the fine jobs waiting in this great field. Prominent radio
experts give you personal instruction and sdvice. They
grade your papers, answer your questions, give you every
help you want so you can qualify quickly. The diploma
we give you upon completion of tﬂe course, counts for 5 to
10 credits on all government license examinations.
The most important requirements for a commercia! license
is a knowledge of the Radio Code. One of the most extraor-
dinary features of the Institute’s comprehensive course is
the four patented instruments, invented and owned by the
National Radio Institute,
give you the practical
training in radio op-
eration, installation,
maintenance and
repair which you
must have to

— — e e m— cn——

National Radio
Institute, Dept. 10-L

5 become an
Washmgton, D. C. \ expert.
N
Send me your free book, “How to Learn N
Radio at Home,” with full particulars \

about the opﬁortunities in radio, and how
you will quickly train me in my spare time

at home to win a Government First-Class Com-
mercial License. Also tell me how your free
Employment Service will help me to a position.

Name . ..Age.
Street . .
City T ] .State

\.
\

AT NS AT,
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20 WORDS PER AWINUTE.

10 Inspector.”.

1 7ittas

Among these instruments is the wonderful Na-
trometer, said by experts to be the most perfect
device ever invented to teach the Radio Code.
With this amazing machine you quickly learn
how to send and receive code with all the speed,
the accuracy and precision of a trained expert
No extra equipment is necessary.
Simply connect a dry cell, adjust the head-phone,
wind the motor, and for twenty minutes you can
listen to a reproduction of the code-work of two
of the most expert trans-Atlantic operators.

operator.

Interesting Book on
Radio Free

Get into this faseinating
profession now. The field
1s wide open; thousands of
positions are open. Find
out at once your opportuni-
ties in radio. Send for the
interesting free book, “How
To Learn Radio at Home,”’
which gives complete details
of the plan by which the
National Radio Institute
qualifies you quickly in

%, your spare time at home for

Government Commer-

cial License. If youaresin-

cerely ambitious to win

success and wealth in

\ radio, send the cou-

\ pon,or a post card.
now.

\a
N

N

=
%M/[//I o £2.3%
th of Secrecy erecited HERBERT HOOVER,
Jecretary of ommerrs
= Notary Acthc . D. B. Carson,

sail.

Gonrussioner of Naviparon

$300 a Month and All Expenses

Your course was worth $5,000 to
me, but I wouldn’t take ten times
that for the value I've gained from
it. I signed up with a company for
$300 a month and expenses paid. I
owe this to your course.

Thanks to your course and the
help it gave me, I have had another
boost in pay. This is the third one
in less than a year.
getting three times as much as I got
before I began your course.

Only a short letter to let you
know I am on shipboard waiting to

with a license has no trouble finding
a good position, and believe me a

E. W, Peculiar, Mo.
Triples His Salary

Today I am

M. W, Chicago Heights, Ill.
Easy to Get a Good Job

Tell your students that a man

Pick Out The Job You Want
We Will Help You Get It

This is a brief list of the positions
in the Radio field today, and the
salaries paid:

Radio Mechanie, $1,500 to $4,000
a year.

Radio Inspector, $1,800 to $4.500

a year.
1 Radio Auditor, $1,200 to $1,800
a year.
Radio Salesman, $2,000 to $10,000
a year.
Radio Engineer, $3,500 a year
and up.
Radio Executive, up to $15,000
a year.
Radio Instructor $200 to $500 a
month.
Radio Draftsman, $7 to $15 a day.

month, all expenses paid.
Commercial Land Station Op-
erator, $150 a month and up.
Broadcasting Station Operator,
$125 to $250 a month.

job like this is worth studying for.
L. M.

First Class Ship Operator, §120a |

Prepares for All Radio Jobs

It will interest you to know
that since completing your
course 1 was 1st operator on
S.8S. LakeGiltedge. Lastsum-
mer I had charge of Broad-
casting Station WIAI, and in
December connected with the
Colin B. Kennedy Radio
Corp., as sales correspondent,
handling all technical in-
quiries, which I enjoy im-
mensely. AllduetoN. R. 1.

W. W.
St. Louis, Mo.
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