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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

WwWWwWWw.americanradiohistorv.com

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.

www.americanradiohistorv.com

1923

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
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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

-

RApio for NOVEMBER,

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
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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)
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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

WwWWW.americanradiohistorv.com

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
WOUNRD COIL.,

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.

www.americanradiohistorv.com

1923

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
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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
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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


www.americanradiohistory.com

34

RADIo for NOVEMBER,

1923

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