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INGHAM

For the Call of the Open

Are you spending your vacation mn the North Woods—at
the seashore—in one of our many great national parks, or
are you motoring across country? In any event the new Cun-
ningham dry battery detector and amplifier, type C-299, makes
it possible for you to take a radio receiver, which will be light
in weight, compact in design, and highly efficient in operation.
It is the special filament in this tube, having a current so low
that it may receive its supply from standard No. 6 dry bat-
teries or even from ordinary flashlight batteries, that makes

=AMPLIFIER possible this new and interesting application of radio.

L C29%
ENTED

-
-

The receiving set you now have can be readily adjusted to
use this new tube and be a source of use and pleasure on your
vacation trip. In any event your dealer can give you useful
suggestions for the purchase or construction of a highly effi-
cient and oractical portable set.

g . Cunningham tubes are cov-
Patent NOtlce' cred by patents dated 11-7-

05, 1-15-07, 2-18-08, and others issucd and pending.
Licensed for amateur, experimental and enteriainment
wse in radio communicution. Any othcr usc will be
an infringement.

.
°
Home Office: Eastern Representatives
248 First Street 154 W. Lake St.
San Francisco, Calif. Chicago, Ill.
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Announcing the Greatest
Improvements Yet Made in
Radio Reception —

New Erla Reflex Circuits

Unequaled range and power.
over a waveband of 200 to
900 meters. are assured by

Erla radio transformers.
AB 1,2,3, $4. Reflex 1,2, $5

Exclusive telescopingrim of
Erla bezels fits any %" to
14" panel. Made in bright
nickel or dull enamel, in 1"
and 11," sizes. List, 20¢

Erla is the only fixed con-
denser guranteed to test to
theexactcapacity for which
it is marked. Made in
eleven sizes, 35¢ to $1 each

Present types of detectors
are antiquated by the new
Erla crystal rectifier. No
adjustmentrequired. Proof
against jolt or jar. List, $1

Using 2 and 3 Tubes

e

Tube for tube, the new Erla two and three-tube reflex
circuits demonstrate a degree of efficiency never heretofore
attained. The most elaborate six and seven-tube circuits
fail to duplicate their range and volume.

Constructed on the same fundamental principle as the
famous Erla Duo-Reflex circuit, the most powerful single-
tube circuit ever built, they record a tremendous advance
in radio apparatus construction.

With the three-tube circuit, nation-wide reception is
obtained through a loud speaker, and the two-tube circuit
is but a step behind. Either circuit is operated success-
fully with an indoor antenna, while current consumption is
so low that dry cells can be advantageously employed.

Guaranteeing the successful operation of these circuits, and
the keystone of their amazing range and power, are Erla
synchronized radio reflex and audio reflex transformers.
Through their employment, the difficulties experienced
until now with reflex circuits are entirely overcome,
assuring absolute stability, with unequaled purity, sensi-
tiveness and amplification.

Further improvement results from the use of the new
Erla fixed crystal detector, designed especially for reflex
work. No adjustment is required with this crystal, and
it 1s proof against jolt and jar, giving perfect rectification
at all times.

Complete diagrams and descriptions of Erla one, two and
three-tube reflex circuits are presented in Erla Bulletin
No. 14, with instructions for installing. Ask any leading
radio dealer, or write us, giving your dealer’s name.

Electrical Research Laboratories
Dept. C 2515 Michigan Avenue, Chicago

ERLA

TRADE MARK REGISTERED

Perfect synchronizaticn and
standardization of Erla au-
dio transformers guarantees
success in reflex work. Ra-
tios—3 Vs and 6 to 1. List,$5

Unmatched beauty of finish
and workmanship gives
first place to Erla sockets.
All parts triply nickeled.
Polished Radion base. $1

Two scts cf headphones are
handled simultaneously by
Lila phone plugs. built to
s.perior Erla ctandards in
workmanship and finish. 75¢

JOBBERS—Eria research
tacilities maintain  Erla
products at the forefront
of radio development, as-
suring maximum sales and
profits. Write for our lib-
eral terms and discounts
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Be a Radio Operator

An
Operator
on One
of QOur
Ocean
Liners

A Great America‘n
Newspaper Says This
About Radio:

(This article appeared in the San Fran-
cisco Call and Post, May 21, 1923.)

B N | N

SHORTAGE OF RADIO MEN
THREATENS SHIPPING

By Al S. Peterson

A slwrtage of radio opelators threatens the
world’s shipping.

Unless the Ameriean hoy can be lured from
the simplicity of the rtadia telephony and
petsuaded  to lewrn practical wireless  teleg-
raphy, the operator  shortaxe  will soon  be-
eine seoserious that it may be bopossible to
secure pnoush men to provide radin needs of
shipping, according to €. H. Dlake, marine
manager for the Federal Telegraph Company.
He added:

“The situation is not eritical at present, but
it will he soon,  All of the surplus supply of
experienced  radio operitors has been put to
wark,  We just mabaged to get enough to supply
the demand fromi the cannery Heet and stations
this year,

STt will now he necessary for the wireless
companics to secure some sort of co-operation
from the shipping men and the publie it men
are to he trained for the work that is de-
manded by luw Tor eertain classes of ships,

“The sitvation confronting the world’s ship-
ping can only he atrpibuted to the Inre of the
broadeasting.  Those vitally interested are ar-
ranging to get together for the purpose of plan-
ning gome methad to meet the situation that
threatens,

“We helieve there <henll ho :ome feasihla
neetholl thit can be depended upon to attract
young en to take up the ~tuly of radio teleg-
raphy, which offers an opportunity for travel,
bealth and splendil compensation.””

How often vou've dreamed of travel—
of being able to talk from experience of
the gayness of Paris, the splendor of a
Mediterrancan sunset, the quaintness of a
Chilean village. the poverty of Oriental
scettlements, the antiquity of Egyptian
landmarks—these and a thousand other
interesting scenes you've read about or
scen in movies.

Now you can see the world—not as a
hurried tourist who sees little and fecls
nothing, but with comfort and quietness,
and earning splendid money all the while.
You can be equally at home on a London
tram or in a Venetian gondola: you can be
as familiar with the native characteristics
of the Chinese coolie as the Spanish peas-
ant; yvou can in truth be a real citizen of
the world, enjoyving experiences rarely
granted to men.

A Splendid Education
The Life of an Officer

You will find that truvel affords a splen-
did education. In vour travels about the
world you will learn much, You will meet
the world’s greatest variety of peoples. On
board ship vou will come into contact
with the wealthy traveling public and the
prosperous, active business class. In port
you will be free to roam around and to ex-
plore all the interesting points both in the
scaport towns and the surrounding coun-
try.

You travel in real style. On board ship
vou enjoy all the privileges of an officer.
Your work is most fascinating. Messages
to all corners of the world pass through
your fingers. You occupy a position of
great responsibility, a position which gives
vou a fine chance to make valuable con-
nections in case you ever want to give up
the sea and settle down.

Radio operators are in big demand on

Larn Big Money
See the World
Without Expense

Learn at home to fill a
REAL position in the
world’s fastest growing
industry!
big pay jobs waiting for
trained men. Read what
one big newspaper says
about this crying demand
for radio operators.

Hundreds of

land as well as sea. Tn case you want to
give up the sea, you have a wonderful
opportunity of stepping into a splendid
land position—operator at a land station,
at a broadcasting station, or any one of
hundreds of the more important big paying
positions in radio. The splendid training
vou receive in qualifying as an operator
will bring big money to you no matter
where you decide to settle.

Send for New Booklet

Learn more about this world’'s fastest
growing industry. Send for new illus-
trated booklet “Your Opportunity in
Radio” which describes in detail the glor-
tous opportunities in this field. Radio calls
you from land and sea, and offers vou
more money than vou could possibly earn
in other fields.

Write now for this interesting booklet
which tells you how you can become an
operator or qualify for any other of the
better positions in radio. It will be sentto
vou without cost. Mail coupon for it NOW.

NATIONAL RADIO INSTITUTE
Dept. 13-1 WASHINGTON, D. C.

NATIONAL RADIO INSTITUTE
Radio Headyuarters
Dept. 13-I, Washington, D. C.

Please send me your FREE catalaog “Your
Opportunity in Radie™ describing your Home
Study Course which will qualify me to become
a government licensed operator for land or sea
position.

D 0

k*
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Perfect Performance Guaranteed

A Type V, Armstrong Regenerative Re-
ACE ceiver — $20 — Formerly known as

E  Crosley Model V. For performance
no receiver at its price can equal it.

An Evansville, Ind. man writes, “The other
night I tuned in Kamach, Hawaii and held
the concert for one hour. The music was clear
and the speaking distinct.” This is indeed a
tribute to efficiency.

Ace Receivers are licensed under Armstrong
U S.-Patent 1,113,149, ,

All Ace sets are equipped with the Crosley
multistat, the universal filament control rheo-
stat, for all makes of tubes.

Wave length range 200 to 600 meters.

Ace Instruments perform all we claim—
and more besides. '

We announce the Ace Type 3B
—a new 3 tube Armstrong Regen-
erative set with filament switch,

. Live Jobbers and Dealers are cagerly tak- jack, new Crosley molded sockets
ing advantage of the sales these instruments and condensers with molded plates.
and the other Precision instruments and parts This is one of the latest and most

are bringing them. cficient sets on the market today

i for steady performance.
“Iree catalog on request.

New York Office, C. B. Cooper, 1803 Tribune Bldg.,
154 Nassau $t.- Phone: Beekman 2061

Boston Office, B. H. Smith, 755 Boylston St., Room 316.

Chicago Office, 1311 Steger Bldg., 28 E. Jackson Blvd,,
R. A, Stemm, Mgr.

. Philadelphia Office, J. H. Lyte, 65 North 63rd St.
St. Louis Ofhice, Robert W, Bennett f‘,o., 1326 Syndicate Trust Bldg.

THE PRECISION EQUIPMENT COMPANY

POWEL CROSLEY, JR., President
922 GILBERT AVENUE CINCINNATI, O.
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PERFECT PERFORMANCE

Crosley Model X Gives Better Radio Reception

We announce a new model
—to be known as Model X-]J.
T'his has all the features of
Model X and in addition—
new molded sockets, new
rheostats, new condensers,
with molded plates and jack
for head phones.

Price ............... 365

“I'he popularity of Crosley Model X is becoming more manifest each
day.

This four tube set—still priced at $35—maintains its marvelous
record of bringing in distant stations.

A man writing from Chatham, Va., says, “First let me state 1 own
a Crosley Model X and vou coutdn’t buy it for the United States mint.
1 have picked up over 130 stations in the U. 8. and have listened to
Havana, Canada. North Dakota. San Francisco, all Texas and ships
at sea.  Keep up the good work!”

You can depend upon an instrument bearing the name

This name has been accepted as a guarantee of the highest quality at
the lowest cost.

All Crosley sets are equipped with the Crosley multistat. the uni-
versal filament control rheostat for all makes of tubes.

Wave length range 200 to 600 meters.

Other Crosley parts include: Variable Condensers, Knobs and
Dials, V-T Sockets, Variometers, Vario Couplers, Rheostats and the
well-known Crosley Radio IFrequency Amplitving Tuner.

A Crosley Instrument performs everything claimed for it—and
more besides.

For Sale by Best Dealers Everywhere.
Il'rite for Free Catalog.

Crosley Manufacturing Co.
922 Alfred Street, Cincinnati, Ohio

New York Office. C. B. Cooper, 1803 Tribune Bldg.. 154 Nassau St ’hone Beekman 2061
Boston Office. B, I Smith, 735 Boyvlston St.. Room 316
Chicage Office, 1311 Steger Bldg., 28 Fo Jackson Blvd., R AL Stemm, Mgr.
Philadelphia Office, J. H. Lyte, 65 North 63-d Street
St Louis Office. Rabert W, Bennett Co., 1326 Svadicite Trust Bhle.
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for all types

YT \VERY radio fan who has
4 tuned in with an Exide A or
B battery will welcome the news
that the popular Exide line has
been extended to include two low-
voltage A batteries. "An Exide
Radio Battery is now available for
all types of vacuum-tube sets.

Whether you want a long-life
storage battery for six-volt tubes,
an A battery for low-voltage tubes,
or a B battery, you can take your
choice of Exide Radio Batteries
and be sure of getting the right
battery for your set.

For low-voltage
tubes

The two newcomers in the Exide
radio family are two- and four-volt
A batteries for tubes consuming .25
amps. at 1.1 to 1.5 volts and those
using .06 amps. at 3.0 to 3.5 volts.
These sturdy little batteries were
specially designed to meet the re-
quirements of WD-11 and UV-199
vacuum tubes. Weighing less than
6 lbs. each, they are midgets in
size, but giants in power.

Exide Radio Batteries give
steady, dependable current with
only occasional recharging. They

EX1

Radio News for September, 1923
Good news for the radio fan

Announcing a complete line
of Exide Radio Batteries

of tube sets

make it possible for you to repro-
duce broadcast selections in clear,
bell-like tones. When your set is
hooked up with an Exide, you have
ample power for maximum signal
strength at all times. You can tune
in distant stations with the most
satisfactory results.

In service
over a generation

For more than a generation the
famous Exide Storage Battery has
helped to turn the wheels of in-
dustry. Long before radio broad-
casting achieved its present popu-
larity, the Exide proved its worth
in commercial and marine wireless;
it is used today in a majority of all
government and commercial wire-
less stations. When the American
public found in radio a new form
of entertainment, the Exide be-
came by reason of superiority the
leading radio battery.

You can get an Exide Battery
from a nearby radio dealer or Exide
Service Station.

Ask the dealer for booklets
describing in detail the complete
line of Exide Radio Batteries, or
write direct to us.

RADIO BATTE RIES

THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA

Service Stations Everywhere

For six-volt tubes

Like all Exide Storage Bat-
teries, the Exide A Battery
for six-volt tubes is depend-
able and long-lasting. It is
made in four sizes, of 25, 50,
100 and 150 ampere hour
capacities.

Two- and four-volt
A Batteries

‘The new Exide A Batteries
consist of one and two cells,
respectively, with rated ca-
pacities of 12 and 24 ampere
hours. The two-volt A Bat-
tery will heat the filament for
96 hours; the four-volt A
Battery for 200 hours.

Exide B Batteries

give noiseless, full-powered
service over a long period of
discharge. Designed through-
out to prevent electrical leak-
age. Capacity,3 amperehours.

Branches in Seventeen Cities
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Music vs. Radio
HE whole country has been watching with interest.  that he likes he will promptly forget all about it. Con-

and we Dbelieve with considerable annoyance as well,

the fight between the music publishers and authors,

conducted against radio broadecasting stations. The

controversy in brief 1s that the music publishers and
authors insist that the broadcasting stations pay them a
royalty on their musical compositions, and until this pay-
ment s forthcoming, they refuse to let the broadcasters
use their music.  They claim this right under the copy-
right law,

Technically the musical interests are, of course, right.
We believe they have the power of stopping anyone {rom
using their musical compositions if the broadcasters do not
pay for the license.

But the stupidity and short-sightedness of these scli
same musical interests would be ludicrous if it were not
so appalling.

These musical interests, when they get out a new piece.
will not hesitate to resort to any means in order to bring
it to the attention of the public. Thousands of copies of
sheet music are sent out free, and common hand-organs are
hired to drum the piece into our heads. Vaudeville and
motion picture theaters are in some cases paid good money
simply for playing the piece in order to populacize it.
Many musical compositions as yet unknown are sand-
wiched in some musical comedy for the simple purpose of
getting them before the public.

When it comes to the greatest advertising medium, radio
breadcasting, music publizhers hold up their hands in
horror and say that we are ruining their trade because if
evervhody listens to a musical composition by radio, none
will wish to buy the sheet music, piano rolls or phonograph
records.  TTow these facts rhyme together only the music
trades can make out. No one else, unbiased, has as yet
been able to understand the peculiar slant of mind of the
people behind the movement,

The childish arguments that are used by some of the
champions of the cause are often amusing: witness the
following, which appearcd in a recent issue of the Music
Trades:

“1am opposed to the radio hroadeasting of music, espe-
cially the popular variety, for the very good reason that
the practice is mimical to the welfare of the record and roll
trade and, by no means last, the talking machine and plaver
industry.  When radio fans in the larger cities can hear
solid dance programs plaved by the foremost orchestras
with a $5 outht, it is only reaconable that they should
ignore their playver or talking machine, ¢ven if the rolls and
records were supplied them gratis.  Otlier forms of free
public music are necessarily insignilicant when compared
with radio broadcasting.”

This statement is made by none other than Mr. Arthur
A, I'riestedt, President of the United States Music Com-
pany of Chicago.

Following along the same line of logic, if Mr. Friestedt
goes to see a musical comedy and hears a certain piece

trary to his argument, however, as he leaves the theater.
he will buy a copy of the selection for himself or for his
daughter.  \s a matter of fact that is just what happens.
‘The picce that was broadcast from the theater has pleased
bimy and he wishes to either play it himself or let a member
of his family do so.

1f proof is wanted we might cite the following :

“A typical example of the effect of radio broadcasting
was furnished by the testimony volunteered at the first
meeting of the National Association of Droadeasters when
Mr. Wendell Hall, a song writer, made the declaration that
‘Mcllow Moon” which he had written, made no appreciable
headway in the hands of a publisher who resorted to the
usual avenues open to publishers for exploiting a new
musical creation.  There was practically no sale.  Then
Mr. Ilall hegan =inging “Mellow Moon’ at KYW and
WDAP Broadcasting Stations.  Ile stated that in the
month of April the sale of ‘Mellow Moon™ jumped to
100,000.”

We believe that the entire controversy now staged hy
the musical interests against the broadcasters is nothing
but a hoaXx and is not being conducted in good faith for
the following reasons: The musical interests realize that
in Radic they have a tremendous advertising force that
will popularize a given picce of music more rapidly than
any ageney ever did. They know that sooner or later the
broadeasters will no lTonger advertise their music {ree, but
i the near future will wizh to be paid for the tremendous
service they are now rendering music publishers,

Down in their hearts, the musical interests know this
and wish to forestall this move hy making a demand upon
the broadeasters themselves. They figure that if tiey
corld secure an agreement for a mumber of vears, a com-
promise might be reached whereby the hroadeasters would
continue to advertise their musical productions free. We
liope that the broadeasters will =ee through this game and
will not allow themsclves to be ensnared into a long time
contract to their detriment.

The value of indiveet advertising through hroadeasting
is tremendous. When Grand Opera Houses and Musical
Comedies are playing to empty houses, they often resort
to broadcasting one or more acts of the production. The
result s like magic.  The writer has seen it happen time
and again when for instance a Musical Comedy was
broadeast from Broadway that the attendance rose to
tremendous proportions during the next few davs. This is
not a vague general statement, but has been carefully
checked up from actual observation and with talks among
theatrical producers.  And the time will come, ax the
writer has predicted before, when theatrical producers will
pay broadeasting stations handsomely for hroadceasting one
or more acts of their productions, and that time is nearer
than any of us realize. T{ Dbroadcasting stations can fill
otherwise empty houses they should and will be reimbursed
for such services. This is legitimate and we believe fair.

H. GERNSBACK,
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What Secretary Wallace
Thinks About Radio

By J. FARRELL

Henry C. Wallace, Secretary of Agriculture, at His De
With a Sensitive Receiving Set He Can Keep Tabs on All Reports Sent

mitting Station.
Service, Extended to the Farmers by the Bureau of

Important

ENRY C. WALLACE, Secre-
tary of Agriculture. is a radio
fan. Small wonder! Under his
direction he has scen the market
news broadcasting service of
the Department of Agriculture develop
in less than two years from an experi-
ment to a national service that is one
of the most important steps of the cen-
tury in the progress of \merican agri-
culture.
Here’s what he thinks about radio:
“The amazing development in the
transmission of the spoken word by
radio and the prompt adaptation of this
discovery to the use and needs of the
farmer mean much to the future of our
agriculture. By the use of the powerful
Government sending stations and the 500
and over limited Dbroadcasting stations.
it will soon be possible for any farmer,
no matter where he lives, to receive daily
reports on the receipts and prices of
grains, live stock. and farm produce of all
Linds. All that will he necessary is to
install a receiving instrument.”

HELPING THE FARMERS

The agricultural economic work of the
Department of Agriculture was recently
reorganized to bring to the farmer the
business facts of agriculture in a prac-
tical way. The wide dissemination of the
information developed is regarded of vital
concern to the farmer, and in this radio
is plaving a large part. Regarding this
phase of the work, Secretary Wallace says:

“The United States Department of Ag-
riculture has taken an active interest in
the development and use of the radio.
hecause we recognize it as a medium
through which the farmers of the land
can be kept posted on what they need
to know concerning farm markets.

“These market reports are sent out by
the Department through the Burcau of
Agricultural Economics, which is a con-
solidation of the Bureau of Markets, of
Crop Estimates and of Farm Manage-
ment. Thiz new Bureau of Agricultural
Fconomics will give special attention to
what we may call the business side of
farming. Tt will study production and

Out.
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sk. Personally Broadcasting Market Reports by Means of a Special Line Connection With the Trans-

Under Secretary Wallace's Supervision, the Broadcasting

Agricultural Economics, Has Developed Into a National Service and Has Proven to Be One of the Most

consumption, bothi at home and abroad.
It will study more efficient methods of
jarm management. It will study the mar-
keting of grains, live stock, vegetables,
and ail farm crops, and will try to sim-
plify marketing methods with a view to
reducing marketing costs, thus helping
both the producer and the consumer.

“By the nse of radio as well as the
telegraph and mail. it will try to keep the
farmers of the land posted on prices and
marketing conditions.”

RADIO TELEPHONY RESPONSIELE FOR
SUCCESS OF PLAN

When radio was first suggested as a
possible means of getting agricultural
news to farmers in remote sections of
the country, the idea was laughed at.
That was before the perfection of radio
for popular use. As one jokster wryly
put it, the proposition was to fill the air
with gossip so that farmers could shove
a fish-pole out their bedroom windows
each morning and catch a nice fat market
report for breakfast.

Due to the vision of Secretary Wallace,
farmers are now catching market reports
from the air. not with fish-poles, but with
the latest types of radio equipment. The
ability to do so means money to them.
and indirectly, money to the consumer
through improvement in marketing meth-
ods that the information concerning ag-
ricultural conditions is cnabling farmers
1o employ. No longer is radio on the
farm a joke, but a vital, practical service;
attests none other than Secretary Wallace
himself.

The Department's early experiments
in radio for hroadcasting market reports
consisted of sending out from the radio
telegraph station of the Bureau of Stand-
ards at Washington, a brief market re-
view cach day over a radius of about 200
miles. The idea took like wildfire, and
amateurs in Maryvland, Pennsylvania and
Virginia were soon copying down the
messages and relaying them to farmers
by telephone. The service was then ex-
tended to include the broadcasting sta-
tions of the Air Mail Service across the
country, and the attention of Congress
was directed toward the work., Represen-

Steps in the Progress of American Agriculture.

tatives from farming districts were par-
ticularly enthusiastic over the service and
gave it the stamp of approval.

When the radio telephone was perfect-
ed for general use, the Department’s new
service rode high on the crest of the radio
waves that swept the country. Requests
for permission to broadeast the Federal
market reports began to pour in on the
Department, and several dozen broadcast-
ing stations owned by educational insti-
tutions, newspapers, and private broad-
casters generally were soon flashing the
news over agricultural regions. In less
than two vears the number of stations has
steadily increased until now more than 90
public and private broadcasting stations
are regularly sending out the messages.

TIME IS MONEY, RADIO SAVES IT

The market news service of the Depart-
ment is now receiving more attention than
ever before. The practical value of keep-
ing farmers informed of agricultural hap-
penings, of removing the barriers of iso-
lation that incvitably enclosed them by
reason of their distance from centers of
activity is being appreciated in a big way.
Congress recently appropriated additional
funds for the extension of the Department's
market news service, and it is planned ul-
timatcly to cover the entire country with
the reports. Serious cousideration is be-
ing given the discontinuance of the De-
partment’s 3.300 miles of leased telegraph
wires that connect more than 50 branch of-
fices i consuming centers and growing
sections in favor of radio. Tremendous
savings in telegraph charges would be
effected by the change. Tt will then he
possille as Secretary Wallace says, “for
any farmer, no matter where he lives, to
receive daily reports on the receipts and
prices of grains, live stock, and farm
produce of all kinds.”

The nation is already fairly well cov-
ered with the radio service. but when all
the 500 broadcasting stations throughout
the country are flashing out the market
news, farmers everviwhere, in valley or on
mountain top, will know as much of what
is happening in the national produce mar-
kets as do the dealers and speculators lo-
cated in the markets.



Radio News for September, 1923

The Radio Amateur [nh A New Field

HE present popularity of radio and
its adaption to so wide a ficld of
utilitarian purposes has caused the
practice of the new means of com-
munication to become a component
part of some of our finest motion picture
productions. Judging from the inclination
of authors and scenario writers to employ
radio in one way or another in their plots,
it appears as though there was a permanent
place for the radio amateur on the technical
advisory staff of every producing director.

And why not? The retinue of specialists.
who act purely in advisory capacities on
every production staff, are no mean part of
the organization. The well organized mo-
tion picture producing company might almost
as well be without performers as without its
historical adviser, director of art, decorative
specialist and a dozen other specialists who
make sure that a picture of the fourteenth
century, hefore the invention of the clock,
does not get by with a clock in the church
tower, or that a Louis XV suite of furniture
does not get into a Renaissance setting by
mistake. And as important as this, in the
present day of motion picture perfection, is
the task of the radio amateur adviser who
will now see that the prominent star does
not start hearing things on a transmitting
set or calling for help from that desert isle
on a crystal detector.

And all of this is by way of writing about
the grand array of radio apparatus that the
writer had the pleasure of sceing emploved
under the direction of a radio amateur who
found his way into the new field in the pro-
duction of a recent film.

This production, which at the time of
writing has but recently been completed and
will be released soon by the Film Booking
Offices of New York, has radio so closely
intertwined in its plot that it will undoubt-
edly find a way into the heart of the radio fan.

As much care was taken in gathering to-
gether the radio equipment as there was in
the setting of its scenes and the choice of
the cast that puts the picture in the all star
class.

Derelys Perdue, who plays the fascinating
part of Aun Small in a very charming man-
ner, has an unquenched desire to know more
abont this husiness and kept our question
and answer editor busier than he has

heen since the early days of the radio boom,

By HERBERT H. FOSTER

W

Warner Bax-
ter, As Jack
Dunbar, and
William H.
Turner, As
Dinsmore
Bevan, Have
Been Trying
To Perfect
a Method of
Transmitting
Power Via
Radio For
Mounths.
The Result
of Their
Experi-
mental
Work May
Be Guessed
From the
Expression
of Mr. Bax-
ter's Face.
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when every morning and every night he had
to dig his way in and out of the fans’ ques-
tion mail. Miss Perdue is now an uudoubted
fan and expects soon to pass into the second
stage of radio amateurism that just secms,
as one of her already bitten fellow players
remarked, to “make a fellow have the nat-
ural inclination to be forever and ever hand-
ing out ffty for this, ten for that and so on
to the end of his bankroll.”

Warner Baxter, who plays the lead oppo-
site Miss Perdue, in the part of Jack Ddun-
bar, is a fan of long standing. tle knows
all about the game and has promised the
writer that one day he will write an article
for Ranto News on the vagaries of the
variometer as experienced by an amateur.
Mr. Baxter told the writer confidentially
that the variometer in the motor of his new
car never fails, but that in his sadio set it
burns out his bulbs several times a week
and on this confidential information we have
admitted him into fandom.

T

Warner Bax-
ter, As Jack
Dunbar, De-
spite the
Protests of
His Friends,
Starts His
Perilous
Climb To
the Power
Line To
Open the
High Ten-

/| sion Circuit
That Is
Shorted
With the
Cabin In

2| Which His
Sweetheart,
Ann Small
(Derelys

. & Perdue), Is
| In Danger.

1
ant .

Courtesy of Film Booking Office

Courtesy of Film Booking Office

Space does not permit going into detail
regarding the radio apparatus employed in
the picture, but several times during the
course of production Jimmy Horne, whose
real name is James Wesley Horne, and who
directed the cast, wished that the whole
works was i1 a place where the wire would
melt.  There is nothing new in a movie
studio.  One may take ten steps from the
interior of a Fifth Avenue mansion and be
in Arabia, Peru or on the Bourse; there are
really no geographical limits.

But radio apparatus—that is different. Tt
excited so much curiosity that several times
during the day the writer spent there, the
studio cop had to shoo away the gathering
stars.

The highly saphisticated and the unin-
itiated found in this a common interest—or,
better said, curiosity. The large assortment
of radio dodinguses could have well heen
a varied collection of tmported and domestic
clectrical fly-swatters for all they knew.
With  open mouths they abhsorbed the
“mystery of it all”” which has possessed
everyone who has come in contact with radio.

The advent of radio into reel life as well
as real life, its present popularity and wide-
spread use and purpose, has added another
factor that the author and playright will
have to contend with in their plots unless
they do not wish to deviate from the old
stock of plots which long hefore this have
hecome pretty well shopworn from their con-
stant alterations,

Obviously then, radio will play a more im-
portant part in motion picture plots. Tt can
and will be employed in many ways, always
to an advantage.  All of this opens wider the
new field for the radio amateur. To he cor-
rect in every detail is almost a religion in
the motion picture studio and with the more
usual employment of radio in motion pic-
ture plots the radio amateur will be called
in to assure technical correction,

The picture heing incomplete and unnamed
at the time of this issue going to press. the
writer will not enter its theme, but will, in
the next issue, when he has seen the com-
pleted picture, tell all about its sohs, laughs
and thrills, especially the last two, which
constitute the major portion of this story
that has been adapted for the screen from
“Blow Your Own Horn,” the very success-
ful play of that name by Owen Davis.
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The First College Radio Club

ACK in the Dark Ages of 1902, long

hefore radio was born, and  when

wireless was just a pup, a certain

young and then very nmportant fresh-

man  entered  larvard  University,
together with a thousand or so others of the
same importance. But the  freshman m
question took with him a small mahogany
hox containing a remarkable device known
then as a “Wireless transmitter.” [t con-
tained a one-half inch Rhumkortl spark coil,
a glass plate condenser and a spark gap.
This had been constructed with @ tremen-
dous amount of cffort for the express pur-
pose of making some tests hetween his home
in Ossining, N, Y, and the grammar school.
almost half a mile away, which he attended.
Strange to relate, the tests were unstecess-
ful,—not a sound was heard in the receiver,
This recetver was composed of a coherer.
decoherer, relay and sounder. Just why the
signals from the spark coil did not operate
the coherer has never been explained and is
still a deep mystery, though recollection bears
out the fact that a perfectly goud transmit-
ting acrial had been installed, consisting of a
copper plate about a foot square fastencd to
the side of the chimmey on the house.

Present day records with spark coils di-
cate that the tronble must have been in the
receiving apparatus and the voung “Mar-
coni” we are writing about must have felt
that such was the case, as it was not long
before the transmitter shown in the photo-
graph was transformed into the receiving
set also shown.  Several months elapsed,
however, during which the wireless trans-
mitter was on display m Quincy Hall, one
of the dormitories, and many demonstrations
were given, showing how, with the addition
of a Tesla coil, the spark coil would operate
i Geisler tube and produce many startling
and  beautiful ¢ffcets in brush  discharge.
The outhit, however, was never attached to
an aerial, partly becanse it was impossible
to get permission from the owners to put an
aerial on Quiney Hall, bt mostly because,
in those prehistoric days, there were no ami-
teurs in the vicimity with whom to communi-
cate.  For this reason, nothing  was  done
wirelessly until two years later when the
above mentioned student moved to @ room in
Weld Hall, one of the dormitories in the Col-
lege Yard,

The Fessenden electrolytic
then coming into vogue, Also
being possible to hear WCC

detector was
rumors of its
were abroad.

By ROBERT F. GOWEN, 2XX
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The First Sub-
Station of the
Weld Phonep-
terograph Co.,
Belonging to
N. T. Wellman.
Note the Cur-

. tain-Rod Tun-

. ing Coil
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WCC was the Marconi station at South
Wellfleet, Cape Cod, long since abandoned,
that time it was the largest station
world.

hut at

mn the Accordingly the first radio

5

The Electrolytic Detector Set in the
Cabinet of the Original Transmitter.

set at Harvard University was transtormed
from a transmitter into an electrolytic de-
tector set.  The illustration shows the two
glass-point electrolytic cups made out of
cold c¢cream jars on the
top shelf with an adjust-
able  dip-point  electro-
Ivtic  detector  similarly
constructed in the inter-
jor.  The shelf-like in-
strument board contained
switches to use cither of
the detectors at will and
a switch-controtled poten-
tiometer for adjustment
of the detector voltage.
The interior contained the
dry cells and  clips to
hold  telephone receivers
which were of the 75-ohm
hand tyvpe such as are
used  on standard  desk
stands today. .\ Massey
carbon-steel detector will
he seen fastened to the
inside of the cabmet door

o be used m emergen-
cies. The construction of
this piece of apparatus Station “A.”

E‘aused a great deal of
interest on the part of

other students. especially those living i ad-
joining rooms in Weld Hall, and it was not
long hefore several of these decided that they
too would build similar cquipment with the
lope of eventually copying signals from
WCC.

Preliminary experiments with this receiv-
ing sct, using a bed spring as the only acrial
available, caused a sensation when the spark
at the Boston Navy Yard was heard faintly
in the telephone receiver. This high powered
station was at least five miles away! For
this reason our inventor had no dithculty in
obtaining assistance, and one moonlight night:
a small group scaled the two cuponlas on the
top of the building and fastened thercon -«
fine copper wire which led down to the
window of his room.  Shortly afterwards,
amidst a thrilling stillness this same grov
listened, two at a time, as there were but
two hand telephones, and although it seeme]
43 if they listened for hours in the brief few
minutes of the test, not 4 sound was heard.
Our amateur’s enthusiasm, however, was not
dampened by this failure any more than it
had heen by the failure of the public school
experiments at home.  Experiments were
immediately started in the design and con-
struction of a tuning coil.  This finally took
the form of a wooden curtain rod two to
three feet long wound with magnet wire and
provided with a slider to vary the amount
of inductance in series with the acrial. This
was necessary in order to tune to the wave-
length of WCC, something over 2,000 meters,
which was a remarkably long wave in those
days. .\ glanee at the illustrations of some
of these stations will show rather a distine-
tion from the average amateur station of
today and the outstanding feature it will he
noted i the curtain rod tuning coil.

Several nights later, after much adjusting,
changing and a great deal of rescarch work,
a very faint sound was heard in the telephone
receiver which was later mterpreted as the
signals from WCC, There was a surprising
amount of “kick™ in the poor little weak
sound, however, and the cfforts put into re-
search work were immediately doubled and
trebled with the result that a few nights
later the old Marconi spark came in clear
enough to copy.,  But unfortunately there
was no one able to copy it and so a telegraph
line was speedily installed between the inter-
ested group in Weld Hall and almost frantic
cfforts were made to learn the code. Very
gradually it was mastered while apparatus,
similar to our hern's, was being constructed
by the others, and he, like them, sacrificed

The Electrolytic Detector and Tuner are on the Left,
the Large Spark-Coil Transmitter on the Right,
a “‘Corking” Good Station Back in 1907.

This was Considered
It Made Quite Some Splash
in the Ether at That.
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everything, including studies, to the con-
struction of a deForest type double coupler
tuner. Because of fear of the college
authorities, no acerials were put up and
eventually four receiving sets in Weld Hall
were connected to the original aerial. Code
practice was drequent and  intense, and
snatches of WCC's press news were copied
from time to time, but it was not until No-
vember 21, 1906, that Kenneth S, Johnson,
now an engineer of the Western Elecetric
Company, cngaged in carrief wave studies,
coil apparatus design in radio and other
lines, copied the first entirely complete mes-
sage from WCC. This was quite a record
as the press news from Cape Cod in those
days was sent at the rate of about 10 words
a minute.  The message i question contained
245 six-letter words or 1470 letters.  The
message was repeated three or four times,
beginning at 10 P. M., so that opportunity
was given to correct any errors.

By the fall of 1906 the interest and en-
thusiasm among those in Weld Hall and
some others in other dormitories had grown
to such an extent that small transmitters
were being istalled and it was thought ad-
visable by our senior to organize in order to
prevent operating difficultics.  Consequently
the “Weld DPhonepterograph Company of
Harvard University™ was formed with the
founder as President and General Manager
and R. 11, Sheldon, his roommate, who was
perhaps the most disinterested one in the
group, as Consulting Engineer.  The Direc-
torate consisted of the charter members, all
living in Weld Hall, namely, Q. A. Brack-
ett (now in charge of the manufacture
of the Westinghouse receiving equipment
at Springtield, Mass.) K, S, Johnson,
07, C. G. Goddard and P. 1. Moscs,
hoth engineers. and the senior who had
started the thing. The striking and artistic
title of the organization was supplied by
Mr. J. S Galbraith. a Greek instructor,
also living in Weld Hall. When properly
translated and diagnosed it means “To
write with winged sounds.”

The company, which undoubtedly was
the first college radio club and is still in
existence today under the name of the
Harvard Radio Club, boasted of an clab-
orate  letterhead  advertising “Wireless
messages to all parts of the Yard and
vicinity,”  “Messages  Received  from
Wellfleet,  Mass., ships at sea. Boston
and vicinity,” as well as the cable ad-
dress of “Wircograph,” Boston. The
original five stations were known as Sta-
tions .\, B, C. D and K, that of the Pres-
ident and General Manager being Station
A and the others in the order cited above.
As other stations came into existence each
was assigned a nnmber and were known
as  sub-stations  until  transmitters  had
been installed.

Soen our ambitious senior found it neces-

ratc ones in a pink tone were
printed and firnished the station
managers. These were known as
“Phonepterograms.”  Using these
forms, copics of all messages
were forwarded to the General
Manager's office for file and bul-
letins in regard to operating
rules, lightning arresters and the
use of equipment were furnished
the manager by him from time
to  time.  Gradually  stations
sprang up in the different dormi-
tories and during the winter of
1906-07 six stations were added
to the original list of five charter
stations.  No call letters were
assigned to  these.  the owners
using letters of their own choice
which would not conflict  with
others already in existence.

Our hero’s post-graduate year
1906-07 opencd with 11 stations
on the calling list and several
others  were added  during  the
college  vear.  Station A\ was
moved to 5 Linden Street—a dor-
mitory just off the College Yard.
and a large cight-inch spark coil
with an clectrolytic interrupter
operated on the city current was
installed to replace the small half
inch spark coil battery-operated
transmitter  previously  used  in
Weld Hall. 1t is not recollected a

wave-lengths were used, but the chances

“This is the Original Transmitter, owned by ‘Robert F.
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Station “A” One Year Later, Situated at Cape Cod. This is Quite

an Improvement Over the Old One. Note the Size of the Helix

and the Stationary Gap Inside the Glass Bulb. At First Glance
This Looks Like a 50-Watt Vacuum Tube.

with small comdensers and the aerials were
allowed to oscillate at their  fundamental
frequency.  lnterference was, however
negligible, owing to the small number of
stations and the comparative inefficiency
of both the transmitting and receiving
equipment.  (On January first G, T
Swarts, Jr., Manager of Sub-station J.
got ot a blue-printed posteard. contain-
ing a calendar and a sketch of Weld
Hall.  Thiz was sent out as a New
Year's card to numerous friends and
helped greatly to advertise the activities
of the organization. The following year

s to what

Swarts got out a similar New Year's
card.

It was not long before the “Weld
Phonepterograph Company™  was  well

known and the Bostom Smunday Post got
out a full page illustrated article under
the title of “\Il the Members of the
Winged Words Club, Harvard's Newest
Society, Know State Seerets.”

Professor G, W, Pierce, noting the
interest being taken in wireless at the
time, inancurated a course in wirceless.
This was known as “Physics 177 and be-
came very popular indeed.  Our post-
eraduate student, then doing  research

Gowen, the First Radio Set in Harvard University.

is Rather a Portable Looking Affair, Except for the Sta-

tionary Spark Gap in Front.

are they were between 400 and 600 meters

It . 3
work on the speaking arc lamp in the

Tetferson Physical  Lahoratory and  as-
sisting  Professor Pierce in researches

on carborundum as a rectifier, was very
proud to he allowed to assist at times in
this course, of which Frederick J. Kolster.
until recently a physicist at the Burcau of
Standards, was a member.

During 1907-08 the founder of the Weld
Phonepterograph Company still remained in
the confines of the University as Laboratory
\asistant to Professor T, Lyman on re-
wearches on light of extremely short wave:

sary to provide telegraph blanks, and elabo.  as no attempt was made to use short-leads

Form I No.). 1307
MAIN OFFICES. 8 LinoeEn St . CAMBRIDGE, Mass

Weld Phouepterograph Co., of Harvard Uuiversity
WIRELESS MESSACES TO ALL PARTS OF THE YARD AND VICINITY
leneths.  For this reason he was able to keep

P H O N E PT E R OG RA M ’ in touch with radio activities in arvard and

b to keep alive the original organization until
he left Cambridge in the summer of 1908 to

ROBY. M. GOWEN, Prest. A GCNL. ManaGER

i Hention Dacc o WD join the engincering forces of the American
Check; Prefix Code Words . | Suation itecd | Time Hee'd | By whom Telephone and Telegraph Company in New
Office of origin o York City.

. i The messages that passed back and forth
LTS to . via " Messenger | Time sem By whom sent hetween the stations fortunately were not
0.L.. o i\ to L W.P.Co. to o censored and many of them contained very
- —_— . o choice sentiments 1 regard to young ladies.

To:

We Must Admit That This Message Blank Lcoks Like Business,

That They Could Possibly Have Put On, Except, of Course, a Me“ssa t

Handled in “the Yard and Vicinity” is Rather Vague. The Bfanks%e.Ho'!:z’esvcgo\yvel!leuc};lr;‘;abfryc va:ﬁ
Used One Way or Another

The following is a good exam le:
To C. C. Pope,
21 Weld Hall,
Cambridge, Mass.
(Contimued on page 296)

We Can Think of Nothing More
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Radio Telephony for Rural Districts

By CAPTAIN H. W. Webbe, Member

T the regular annual inspection by

the War Department, of the Sig-

nal Corps unit of Ohio State Uni-

versity, a demonstration was given

to hring out the possibilities of a
radio hell. In the principles employed there
was a departure from those used in our dis-
cussion of radio bells in the July issue: as
will bhe explained later. The demonstra-
tion was very successful; the bell rang
with the clearness and precision of wired
practice.  The tuning adjustments were
set for a counsiderable period betore the
inspection and have remained unchanged
since.  Loop antennae were used, with
SCR 07 ficld radio phoues and two-way
telephone conversations were carried on
simultancously, similating the facilities
of a wired circuit. The facility with
which this demounstration passed off has
prompted the writer to discuss the pos-
sihilities of radio telephony for use in
srural districts,

The art of radio for years was the
plaything of a few. Tt was the toy of
the code artist, the radio amateur. The
fascination of it carried him through the
many cruditics of earty development. Co-
herers, spark sets, crystals, tubes, one
by one presented themselves in a long se-
ries of development until there was evolved
that high efficiency in radio practice
which preceded and made possible the
introduction of broadcasting. Up to this
time the general public took little inter-
est: to them it was Greek and mystery.

Then the hroadcaster came along and
the public began to hear intelligible
sounds. Since then, interest has spread

to all classes of people and condensers,
grid leaks. variometers are topics of gen-
eral conversation.

RADIOPHONES IN RURAL DISTRICTS
PRACTICAL

The writer sees in this enthusiasm new
possibilities, and a new specics of radio
amateur, the radiophone enthusiast of
the rural districts. Radio telephony in
the country and mountain districts af-
fords a real field for development as a
means of regular communication. It in-
variably happens in proposing new fields
of endeavor that innumerable objections
arce raised. We will attempt to antici-
pate and discuss sonme of these.

The casual observer will say the coun-
try districts are too well supplied at pres-
ent by the large telephone companies
with adequate means of communication.
[s this a fact? In the Sixth Corps Army
Area, with headquarters at Chicago, the
Signal Officer made a survey of the tele-
phone situation for his district  Twelve

[] uy

The Radio Telephone Trans-
mitter and Receiver, Per
fected By Capt. H. W,
Webbe, Which Is Described
In This Article

tele-
phone companjes were found in operation

hundred  so-called  “chicken-wire”
in the states of lllinois, Wisconsin and
AMichigan: mostly one or two man con-
cerns.  This situation is due to the fact
that the large companies cannot econom-
ically furnish communications any dis-
tance from their regular pole-line routes.
A many living five miles from one of
these and desiring connection with the
regular commercial companies is obliged
1o pay to the telephone company for line
constraction the sum of about Eleven
Hundred and FPwenty-five Dollars; or
&7.50 per pole at 30 poles to the mile.

These “chicken wire” telephone sys-
tems are eyve-sores to any one familiar
with good telephone practice; the wonder
is that they work at all. In one case a
man, siening himself “General Manager,”
said he did all his own trouble shooting.
as well as looking after the business end
of the game. Onmne can imagine, during
harvest season, while the general mana-
ger is threshing his oats, that if the tcle-
phone svstem blew down, the neighbor-
hood would have to wait until the thresh-
ing was over before the system could be
put in working order again.

N Swatt osciliotion 5 waltt amalr-

A.lLE.ES

Another objection which one alwavs
hears when radio telephony is proposed,
as a means of general communication, is
that there is no privacy to such a sys-
tem. As a matter of fact, is there privacy
in wired telephony? Have you ever vis-
ited a rural telephone exchange when the
operators were not busy? A bhishop once
asked of a little hoy, “Who knows every-
thing?”  The boy replied, “God and the
telephone girl.” On long rural lines there
i1s nothing uncommon in having as many
as ten to fiftcen stations on the line. On
the “chicken wire” systems referred to
the stations arc usually all bridged. 1In
the ultimate development of radio tele-
phony for intercommunication purposes
the wave-length would be definitely fixed
for each set and tied into a central ex-
change with communication carried on
by remodulation. With such a system it
would take a radio engineer to enable vou
to get off your wave. At the present time
even in the cities, if you are curious
cnough to listen to your neighbor you
can take a head sect, go out in the hack-
vard, and tap in on his wire.

WAVE-LENGTHS ARE AVAILABLE

The next question which always comes
up is wave-length. It is generally con-
sidered that on account of the very broad
wave used in modulated C.\WV., there would
be too much interference to make radio
telephony practicable. Let us consider;
under the new distribution of broadcast-
ing wave-lengths, it has been held that
a ten kilocyclage difference hetween
waves is sufficient to prevent mterference.
Now on the wave band below 150 meters
it is found that hetween 50 and 150 me-
ters (6.000 to 2,000 kilocvcles) there are

400 wave-lengths  having a ten kilo-
cyclage difference.  Under the new  al-
location of waves this band below 150

meters has been left open for Army ex-
perimentation. There seems to be no
reason why these could not also be used
for local low powered radio telephone
practice in rural districts. without inter-
ference from or with the army. And the
(Continued on page 346)
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Pittsburgh Church Unveils Tablet Given by Unseen

Radio Congregation

The Boys’ Choir of Calvary Church, Pittsburgh, Pa.; Their Voices Travel Into Many a Home by
Means of Radio. The Bronze Tablet, Contributed By the Radio Congregation, Is Seen Partially Veiled
By the American Flag.

MOST wnusual ceremony—the unveil-
A ing of a bronze tablet contributed hy

and dedicated to the unseen radio con-
gregation of Calvary Church, Pittshurgh.
Pa., took place during the church services
recently,

The Rev. Edwin J. Van Ftten, pastor of
the church, who was the first minister in the
world to have his services broadcast ; Bishop
Nexander Mann, of the Pittshurgh Episco-
pal diocese; 11, P, Davis, “father of radio
broadcasting” representing Station KDKA.
of the Westinghouse Electric & Mfg. Co.,
which station first hroadcast the church
services; and other prominent Dittshurghers
took part in the ceremony,

More than 4,700 people, representing 40
states of the Union, five provinces of Can-
ada, Cuba and Bermuda, London, England,
even sailors from ships sailing the Atlantic
Ocean, contributed to the purchase of the
tablet.  The contributions came in every
form of Jegal tender—silver dimes, stamps,
nickels, pennics and checks. There were a
surprising number of Canadian dimes, A
worker in the Southern Cotton Mill sent
Dr. Van Etten two cotton socks with a
nickel in each toe. A sailor from a boat on
the Atlantic sent the minister 120 pennies he
had won playing penny ante.

These contributions came as a result of
Rev. Van Etten's idea that his radio congre-

gation to which he had been preaching since
January 2, 1921, might like to contribute to
some sart of memorial.  Accordingly, during
the reading of his regular church announce-
ments Dr. Van Etten addressed, directly, his
unseen hearers and told them of a plan to
have small contributions from such of them
as might like to participate. The sum oh-
tained from the contributions was to be used
for a memorial dedicated to them.

The first announcement was sent out into
the ether one Sunday last February and
contributions have been coming into Calvary
Church ever since. The amount obtained.
all of it in small contributions, has been
cnouch to purchase a heautiful bronze me-
morial tablet.

The tablet §s 30 by 24 inches i size. On
it is a relicf map of the territory where
Calvary's Church has heen heard and this
inctudes all of the United States and a con-
siderable surrounding territory in Canada,
Mexico and the oceans,

The map is criss-crossed by jagged lines,
indicative of radio waves, emanating from
the radio station at Ilast Dittshurgh. Pa.,
where the church services go out into the
air.

The entive services, including the dedica-
tory address, as well as the Calvary Church
services, were broadcast by Station KDEKA.

; LE:
AETLRNE: CEwRiY
L T L e

The Bronze Tablet. Contributed By and Dedi-
cated To the Unseen Radio Congregation.

Radio Pays [ts Debt to Dr. Alexanderson

ADIO has paid part of the debt which
it owes to the genius of E, . W, \lex-
anderson, chief engineer of the Radio
Corporation of America and a consulting
engineer of the General Electric Company.
Monday, April 30, Verner, six vear old
son of Dr. Alexanderson, was lured from
his home by the promise of a gift of rab-
hits. and kidnapped. The police had prac-
tically no clues on which to work: in spite
of the active work and close co-aperation
of newspapers, police and radio broadcasting
stations the case appeared to be at a stand-
still and the whereabouts of the hoy re-
mained a mvstery for three days.
Bert Jarvis of Theresa. a Jefferson County,
N. Y., wvillage of a thousand inhabitants,
listening in Monday night on his home-made

radio set heard WGY, the Schenectady radio
broadcasting station of the General Electric
Company, announce the kidnapping. Jarvis
rents hoats to fishermen and acts as care-
taker for numerous summer cottages in the
vicinity of Theresa. A few days befare the
kidnapping he had renteq an isolated cot-
tage to a man who was bringing his family
up from the city for the season.

After hearing the radio description of the
missing hoy and his kidnapper. Jarvis' sus-
picions were aroused. Tuesday he met the
owner of the cottage and asked him who
had taken possession.  The owner explained
that it was only an old woman, a little hoy
and one man.

It so happened that the man when renting
the cottage, had said he was going to bring

his daughter.  Jarvis” suspicions grew, and
Wednesday he decided to ride out to the
vicinity of the cottage in his motorboat, He
stopped at the cottage and asked the old
woman who came to the door for a drink
of water. Tle entered the house and saw
a child on the bed.  Jarvis returned to the
cottage later and asked for candlewicking
*for his motor.  On this visit he waved to
the boy and the hoy waved at him.
Thursday morning Jarvis saw a photo-
graph of the kidnapped child in the Syracuse
Post Standard and this picture tallied with
the hoy of the cottage. Now sure of his
ground. he reported to the Deputy Sheriff
and a few hours later Verner Alexanderson
talked over the long distance telephone to
(Continued on page 346)
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An Aspect of the Future of Broadcasting

T has been ably pointed out by Mr. Carl
Drehier that the people interested in
radio may be divided into two classes:
First, those who c¢mbrace radio as an
additional medium for the releasc of
energy which has no other channels of es-
capce. These people are imbued with the old
amateur instinet and are concerned with the
technical details of radio.  They rig up an-
tennae, build sets, try out new circuits, cic.
The second class is composed of those who
are primarily interested in the content of
the broadcasting, and are in no way con-
cerned with the technical details involved.
Reasoning from this, Mr. Dreher concludes
that space radio will always have its appeal
for the first class of people, while wired
radio, with its attendant simplification of
reception, will make its strongest appeals to
the second class of people.
EXPERIMENTERS ARE IN THE MINORITY
Regardless of what particular medium is
emploved for the transmission of the radio
waves, or how it is done. the first class of
people will alwavs he able to adjust them-
selves to prevailing condi-
tions. They have sullicient

By JESSE MARSTEN

here that radio broadcasting scores its big
scoop; it brings the entertainment right into
the ouse. Also while the initial expense of
a set may be high relatively, this expense is
spread over a very long period.  But the
important feature is that entertainment is
brought right into the house and saves Mr.
and Mrs. Man the trouble of deciding where
to go and then going.

Yet radio throws another burden instead
on the shoulders of the public. People who
never before so much as lifted a hammer or
handled a soldering iron are required to rig
up antennae and install sets, and repair and
maintain them in good condition. For those
who are experimentally and mechanically in-
chined this is all right. But for the great
mass of people this is like throwing an ob-
stacle in the wav of taking up radio, We
hear much of the enormois numher of radio
sets in use. DBut the surface is not even
scratched. The great mass of people have
not vet purchased, and this is not entirely
attribntable 1o the infancy of hroadcasting.
The present purchasers largely belong to

I nTHAmACEADY

ol making up the hroadcasting cost. A set
sold 1s a sct sold and may not he considered
as a source of further revenue even though
replacements may sometinmes be ncecessary.
There are plenty of concerns to supply these
replacements. By renting out sets the com-
pany furnishing broadcasting has this con-
tinued source of revenue and the ownership
of its receiving equipment. The people are
paying not only for the use of the set, hut
also for the broadcasting. To derive the
maximum of benefit from such a system re-
ceiving cquipment must. of course, be built
to last. This is largely a matter of engineer-
ing development and design and without a
doubt can be done.

That is the main point to be considered in
relation to radio broadcasting at the present
time. New transmitiing stations are not rc-
quired, since they have no relation to the lay
public as regards upkeep. Small and simpli-
ed receiving units, capable of performing
mnder  adverse  conditions, are the main
requisites.  Fool-proof units, closed to the
inspection of the users and kept in condition

hy experts. Radio manufac-
turcrs should realize that

curiosity and experimental
resources {o enable them to
cope with new conditions or
complex systems. These peo-
ple may. thercfore, always
be rclied upon to take care
of themselves. This, how-
cver, cannot be said of the
second group of pcople men-
tioned above. They are in-
terested in the content of the
broadcasting. They do not
care how it is transmitted,

admit it is new to us, insofar as we have not seen anything pub-

lished along the same line. Mr. Marsten compares radio to the
present telephone, and wonders why people buy radio outfits instead of
renting them from maintenance companies the same as they do when
they order a telephone installed. Mr. Marsten thinks that if we were
to install rented radio apparatus, millions more would be interested than
there are now because most of the people are laymen and strongly
object to anything that is too technical.
horde of broadcast listeners do not wish to experiment, but just listen in.

Is this the solution of the future of RADIO?—EDITOR.

‘ R ’E present herewith a new thought on RADIO. At least we

The constantly increasing

here is an opportunity.

Such a system means that
responsible and well financed
companies will have to take
the lead. It does not elinmi-
nate smaller companies. since
there is always that fairly
large public that will con-
tinue to experiment and
build.  But it will take care
of that still greater lay pub-
lic which wants radio with-
out too much trouble.

how it is received: they are

not interested in the instal-

lation of the antenna or the receiver. \Vhat
they want is the music, the speeches and so
on. It 1s this class of people that is of most
immportance i1 any consideration of the
broadcasting problem. They outnumber by
far the first class of experimenters. Then
again, since this second class of people is
not experimentally inclined every hroadcast-
ing problem must find a solution adapted to
this limitation, if such it may be called. of
a tremendous radio public.

What particular appeal does radio hold out
for most people? As an outlet for pent-up
energies which have no other avenues of
escape, radio is a hoon only to those people
who are experimentally and constructively
inclined, and this is a very limited group as
far as actual numbers go. The novelt:
attached to radio is relatively short-lived and
cannot he a permanent binding tie to radio
When all things are considered there is one
feature which is predominant: radio fur-
nishes an additional source of varied recre-
ation and entertainment for Mr. and Mrs.
Man abng lines of least resistance. The
public obtains its entertainment with a min-
imum expenditure of ciiort.

RADIO BRINGS IT HOME

Tt is an astounding fact that with all our
places of entertainment of onc sort or
another most people are at a loss what to
do. Travel in any crowd and the eternal
question is. “What will we (o tonight?”
The difficulty here i1s not so much that peo-

ple are altogether tired of existing places of *

entertainment. There are two factors which
primarily produce this situation: first, there
1s the ttem of expense: enterfainment is
quite expensive, especially when we want i
a few times a week; second, and we believe
mére important, people have to make a deci-
sion as to where to go, and then they have
to go to their entertainers, And it is right

I

that class of people who are interested tech-
nically in one way or another in broadcast-
ing. they are our amateurs and potential
amateurs. The real lay public. not inter
ested from a technical point of view, but
only interested in the results they can get
namely, entertainment, really remains to he
interested  IExpecting this public to install
antennae and sets and maintain them is
almost like asking them to install their own
desk telephones and maintain them. It is too
much trouble for most people.
A PRACTICAL SOLUTION

There is one logical solution to this:
That is. to furnish installation, maintenance
and repair service. This means. to a large
extent. that the system in vogue in telephone
companies will have to be used. Sets will
he rented out by companies, rather than sold.
and will De installed and kept in good con-
dition hy the renting company. For this a
monthly service charge will he made. The
nser of radio equipment will not have to
hother about stalling his set or rigging up
antennae.  If trouble arises he does not have
to hegin hunting bugs: an expert of the
company will be on the joh to vepair the
set. just as the telephone companies repair
telephone troubles which arise daily.

Tntimately tied up with this is the prob-
lem of who is to pay for the broadcasting.
The above solution takes care of this prob-
lem fo a certain extent. At present operat-
ing companics hope to pay for the cost of
broadcasting by the sales they make. But
if a set is once sold the company derives no
further profit from this purchaser even
though it continue to hroadcast indefinitelv.
Tt is unlike the talking machine industry in
this respect. in thatsonce a talking machine
is sold business is still had from the pur-
chaser hy the sale of records. The radio
broadcasting companies have no such means

I

RADIO CONTROL IN GREAT
BRITAIN

Recent developments in FEngland indicate
that a strong effort will soon be made to
relieve the amateur radio operator in that
country from having to pay a proposed in-
crease in license and buy his apparatus from
the PRritish Broadcasting Company. Radi-
cal steps to break the alleged monopoly are
predicted, although they may not remove the
bar against foreign manufactured radio tele-
phone sets. If development is to he per-
mitted, the whole situation must be simpli-
fled, many helieve.

The new Dostmaster General is said not
to he especially sympathetic toward the pres-
ent arrangement, hut it is felt he will insist
that apparatns be of United Kingdom manu-
facture. Many fans in Great Britam want
to make their own receiving sets and utilize
some manufactured parts.  To-day these
radio fans can enly secure an experimenter’s
license, hut aiter receiving their permits,
thev can use any kind of a set or part they
desire. and listen-in on all stations. These
licenses. it is reported. remove them from
the control of the British Broadcasting
Company. It is assumed that they are en-
gaged in experimental work. hut they wun-
doubtedly listen in on all broadcasting
concerts.

The Radio Manufacturers’ .\ssociation
has suggested abandonment of the present
method of securing revenue for the Broad-
casting Company hy license fees and royal-
ties, and collecting the amount necessary for
adequate revenue from the license fee. Re-
strictions against the so-called “pirate”
would then be tightened.

According to a statement in Parliament.
35.383 experimental Ticenses have been issued
while as many more applications are on file.

(Continued on page 345)
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Pioneer Work [n Ether Waves

ARLY pioneering work is- too often
overlooked and forgotten in the rush
of a brilliant new generation, and
amid the interest of fresh and sur-
prising developments. I often think,

however, that the early stages of any discov-
ery have an interest and fascination of their
own, and that teachers would do well to
immerse themselves in the atmosphere of
those earlier times, in order to realize more
clearly the difficulties which had to be over:
come, and by what steps the new knowledge
had to be dovetailed in with the old. More-
over, for beginners, the nascent stages of a
discovery are sometimes more easily assimi-
lated than the finished product. Beginners
need not indeed be led through all the con-
troversies - which naturally accompany the
introduction of anything new; but some
famiharity with these controversies and dis-
cussions on the part of the teacher is desir-
able if he is to apprehend the students’ prob-
able difhculties. For though he does not
himself feel them now, the human race did
feel them at its first introduction; and the
individual is liable to recapitulate, or repeat
quickly, the experience of the race.

A large number now interested in the most
modern developments of wireless will have
but little idea—perhaps none at all—of the
early work, in apparently diverse di-
rections, which preceded and made
such developments possible. ~ And
even those who are high authorities.
in wireless telegraphy, and know
nearly all that can be known about
it, can hardly know the early stages
quite as well as those who have lived
through the nascent and incubating
period. Only those who have sur-
vived the puzzled and preliminary
stages of a discovery can fully ap-
preciate the contrast with subsequent
enlightenment. [t may suffice to say
that the term “inductance” or *“seli-
induction,” which we now use so
glibly, did not at first exist; and that so
late as 1888 Sir William Preece still spoke

JOSEPH HENRY

of it as “a bug-a-boo”; whereas it is the
absolute essential to tuning, and even to
electric oscillation. Lord Kelvin, who first
introduced it as a mathematical coefficient,
without any explanation, called it “electro-
dynamic capacity.” The name “self-induc-
tion” was given to it by Maxwell, though it
was long before it was understood or util-
ized, and the name “inductance” was a
nomenclature of Heaviside. It must be very

By SIR OLIVER LODGE

difficult for some of you who are so familiar
with these things now to realize the dense
state of ignorance in which your scientific
ancestors were.

Silvanus Thompson, well known as an
historian of science, wrote in 1911 a care-

SIR OLIVER LODGE

fully drawn up pamphlet about the history
of wireless (though it was never published)
for use in 4 trial before Mr. Justice Parker
when nmy patent for tuned or selective wire-
less came up for extension. This patent,
dated May, 1897, was extended in 1911 for
seven years, and was then acquired by the
Marconi Cempany from the Lodge-Muir~
head Syndicate. Its validity was subse-
quently contested before Lord Moulton, but
was triumphantly upheld, after twelve days
trial, as containing the necessary and funda-
fnental principle of all tuned wireless not
mvolving comtinuous wave transmission.
But my present subject has nothing to do
with details of tuning, nor with wireless in
its present condition. Thag all dates after

1896, most of it after 1900; and 1 wish to

say practically nothing about anything later
than 1896. What 1 have to deal with is the
early pioneering work apart from practical
developments, And let me here say at once,
to avoid misunderstanding, that without the
energy, ability and enterprise of Signor Mar-
coni, what is now called wireless would not
have been established commercially, would
not have covered the earth with its radio
stations, and that without the valves of
Fleming and Lec de Forest it would not
have taken the hold it has upon the public
imagination. Before 1896 the public knew
nothing of its possibilities. And for some
time after 1896, in spite of the eloquence of
Sir William Precce and the demonstrations
by Marconi, the public thought it mysterious
and almost incredible; and still knew noth-
ing about the early stages. Indeed, I hardly
suppose that Signor Marconi himself really
knew very much about them. He had plenty
to do with the present; he felt that the
future was in his hands; and he could afford

to overlook the past without regrets.
It may be doubted whether the younger
generation, who are so enthusiastically util-
izing and perhaps improving the latest in-
ventions, will care much about the past
either ; but still they may like to know more
about the early incipient and pioneering
work, on the production and detection of
electric waves m the ether of space. With
part of this work it is true I was myself
concerned, but I must not hesitate on that
account, since it was this early work

—the outcome of splendid achieve-

ment by Kelvin and Maxwell

and Fitzgerald and Hertz—which

laid the foundations and made all

the present superstructure possible.

ETHER EXISTS

Incidentally, however, I want to say
two things to those who are occupied
with the subject today. First, do
not. hesitate to speak and think of
the ether of space as the continuous
reality which connects us all up,
and which welds not only us, but all
the planets into a coherent system.
Do not he mislted by any misappre-
‘hensions of the theory of relativity
into supposing that that theory dis-
penses with the ether, merely because
it succeeds in ignoring it. You can
ignore a thing without putting it out
of existence: and the leaders in‘that
theory are well aware that for any-
thing like a physical explanation of
light ar electricity or magnetism or
cohesion or gravitatiofl, the ether is
indispensable. The ether has all
these functions, and many more. I
could suggest some which would
astonish you! We are utilizing it
every day ot our lives; and it would
be -ungrateful, as well as benighted
if we failed to render due homage to
its omnipresent reality and highly
efficient properties. It lies at the origin of
all electrical developmernts and forms the

JAMES CLERK-MAXWELL

basis for this new and broadcast method of
commusnication.

That is one thing. .And the second is to
congratulate all those whose wonderful and
rapid advances have rendered possible the
astonishing feat of, in any sense and by
whatever means, carrying the human voice
across the Atlantic. When Mr. Marconi
succeeded in sending the letter “s” by Morse

(Continued on page 349)



250

" The Radio Gun

T is certainly true that there is no

“future” for the criminal. Radio can,
and will, be a great crime preventor,
as the radio detective is coming into his
own.

There are thousands of radio sets in every
city, and thousands more are being installed
every day. There are several in every city
block.

Now, a man carrying a-miniature sending
station in his pocket, as a flashlight or gun
can be carried, would be dangerous prey to

By AUBRA R. DUNHAM

rods of similar length for an antenna, have
covered several city blocks with radio waves.
All of these instruments, tuned to a certain
frequency, or having a peculiar sound, for
identification, can be picked up by sensitive
radio receivers such as are in the hands of
nearly all radio listeners-in.

For example, supposing one of these small
sending sets is in your home in some handy
place. You awaken in the night and hear
someone prowling about the house. "Why

not capture this prowler instead of entering

Radio News for September, 1923

device is still silently working ‘and sending
out its call for help. When in the vicinity,
the radio direction finding compass points
directly to the source of the distress call,
and the police have arrived on the scene
about a minute after the time the first call
left your house.

And how will radio prewent crime? These
devices can be made very sensitive, and can
be hidden around somewhere in an.automo-
bile, or in the homes and offices, so that in
case any person enters where he does not

Believing That the Radio Gun Can Be Made a Practical Instru
Case, Having a Small Spark-Coil Transmitter In Tts Confines.

©*G,” One At Each End of the Case.
So Arranged Shoul

Are Composed of Two Coils of Wire, “A” and

the criminal no matter how dark the night.
For all he would have to do in order to
obtain assistance would be to press the but-
ton on this simple little device which it is
now possihle to construct. Ewven his location
can be ascertained without any further effort
on his part than to press that button. Think
what a device of this nature will mean to
man for protection of his life and property !

How is all this possible? It is a very
simple problem that can be worked out into
a perfect system by the radio amateur en-
thusiasts, and will slowly evolve into per-
fection, but right now this protective meas-
ure can be put to use in a very practical
and efficient mammer. These miniature send-
ing stations, consisting of orily a small size
flashlight battery, spark coil and two short

into a possible disastrous combat with fire-
arms in which there is always a danger of
shooting the wrong person? You press the
button on your little “Protex,” which starts
sending a silent call to the outside world for
assistance. Somewhere in your vicinity an
amateur will still be on duty (they always
are. no matter the hour, day or night) and
will hear your distress call. Or a police
car, radio equipped, will respond at once.
But if some radio fan does hear your call
first, he phones this fact, together with his
own location, to police headquarters. The
police broadcast this location just phoned in
to their radio equipped car or motorcycle
officers who are on duty and “tuned in”
with headquarters—and in a jiffy they arrive
on the scene of the distress call. The little

CONDENSER
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Y

®
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ment, We Are Offering the Above As a Suggestion.
Instead of Using Two .Small Rods, Which Would Be Cumbersome, the Acrial and Ground

These Are Connected Directly To the Spark Gap (1).
d Be Capable of Reliable Transmission Over Short Distances.

This, In Its Entirety, Is a Flashlight

A Transmitter

belong, this instriiment is apt to be set off
unknowingly to him and he will soon find
himself under arrest. A criminal will not
dare to trespass in fear of somehow disclos-
ing his own act. A lock switch could be
placed on a car, consisting of two buttons,
one of which is necessary to start the car
properly. If the wrong button is pressed, a
silent call will constantly go forth for help,
and any police car in the near vicinity will
be able to detect and trace down this radio
wave being broadcast. Fear rules the crim-
inal, when he becomes afraid to try a thing,
because the risk is too great, he will not
take the chance of being caught.

With many persons working along this
line, a great protective system could soon be

(Continued on page 351}

SPARK COIL

This Ilustration Gives a Better Idea As To a_ Probable Arrangement of the Apparatus.
of Its Covering In Order To Fit the Flashlight Case. The Regular Button On the Case Iz Used To Make and Break the Primary Circuit.

IR TARE

¢
=

\

RATTERY

The Spark Coil, of Course, Is a2 Small One and Is Stripped

The Battery

Would Not Have To Be of a High Capacity, Sc Could Be Made of Zinc and Copper Discs Separated By Blotting-Paper Discs Saturated With a Solution

of Sulphuric Acid.

This Would Supply the Necessary Voltage.
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Top: The New
Broadcasting Sta-
tion WDT, Owned
By Ship Owners
Radio Service. This
New Class “B” Sta-
tion, on a Wave-
Length of 405 Meters, Has
Covered Great Distances.
Charles Burch is Shown
Standing Near the 500-
Watt ransmitter. To the
Right Is Shown Miss Vaughn
de Leath, Known To Radio
Fans As “The Original Radio
Girl.” She Is Now the An-
nouncer and Manager of Sta-
tion WDT, CK & H
Above: The Latest Hospital
To Equip the Rooms of Its
Patients With Radio Is the
Beth Israel Hospital, New
York. Each of the' Rooms
Will Eventually Have a Cir-
cuit Whereby the Patlent,
With the Aid of Headphones.
Can Listen In To the Broad-
casticg. @ K. & H.-

‘l----.'I.I.-l'.:!“-.-.l--“s-.-II'.--.=--.-II-I---.-.I E
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Above: These Boys
of the New York
Institute for the
Blind, All Totally
Blind, Made This
Single-Circuit Re-
generative Receiver
All By Themselves. They
Are After “DX" Work,
Too, and It Is Interesting
To_Hear Them Talk of
the Long-Distance Stations
They Pick Up. @ K. & H
Left: Photo Shows Secretary
of State Charles Evans Hughes
Making His Address In Plea
For World's Court, At the
Kent Centennial At Columbia
University.  His Address Was
Broadcast By Radio Station
WEAF. On the Extreme Left
Is Courtist Finch, While On
the Extreme Right Is the Co-
lumbia University Glee Club.
Two Thousand Members of the
French Bar Weré Present.
K. & H.
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Radio Review
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Above, Left: W, J. Scott, the
Inventor, and His '"Claraphone,”
a New Device For the Elimina-
tion of Static. © P. & A. Photos
Left: Chief Operator F. W.
Boettcher, At Station “WHN,”
Checking Up the Wave-Length
of the 200-Watt Transmitter.
© K. & H.

Right: Miss Anna Case, Metro-
politan Opera Star, Recently
Sang For An Audience of Prob-
ably 5,000,000 People. Her Voice
Was Transmitted Simultancously
From FPour Broadcasting Sta-
tions, Namely, WEAF, KDKA,
KYW and WGY.  The Photo-
graph Above Shows the Two
Special Sets of Speech Ampli-
fiers Which Were Used For Thie
Occasion, Each One Operating
Two Stations. © Photonews.

General Hai'bord Explains The Patent Situation

REMARKABLE feature of the de-
velopment of radio in this country

has been the free manner in which the
amateur has been able to use patented in-
ventions, and the enormous amount of effort
and money that has been spent in making
this possible, and in making it possible for
the amateur to obtain the most modern and
up-to-date devices, such. for example, a
vacuum tubes. :
The changes which have taken place in
radio during the last ten vears are so con-
siderable, and the number of new and pat-
entable devices and “hook-ups” which are
used ‘in the average amateur station are so
great, that it will be obvious without argu-
ment- that the average amateur must be
using a number of patentable inventions
which are so recent that there is every rea-
son to assume that the patents are still alive.
The object of the patent law is to encbur-
age invention; it has been found by experi-

ence that the best way to encourage inven-
tion is to give the inventor, for a limited
term of vears, the exclusive right to that
which he has invented. Thereafter. the pub-
lic gets the invention for nothing. The
enormous technical and economic . progress
of this country is, to a much greater extent
than is usually recognized, a result of the
fair and liberal character of the American
patent svstem, which, in spite of all the
criticism which has been directed against it.
is undoubtedly the best in the world.

That system gives the inventor who pro-
duces a new patentable invention, as we
have said. the exclusive right to make, the
exclusive right to use and the exclusive right
to sell the new thing which he has invented
—not the positive right to make, use or sell,
hut merely the right to prevent others from
doing each of these things.

When a man patentably improves a funda-

mental patented invention, he also is entitled
to a patent; he is entitled to the right to
keep others, including the original hroad in-
ventor, from using his particular improve-
ment. At the same time. the original broad
patentee has the right to prevent the im-
prover from utilizing the broad invention
Here an impassé is necessarily created.

PATENT SITUATION DURING THE WAR

When the European War closed, with the
signing oi the Armistice, the patent situation
in the United States with reference to. radio
was hopelessly involved. For example, the
fundamental Fleming patent. which covered
the vacuum tube. was owned by the. Amer-
ican Marconi Company, while the deForest
improvement . patent, usually known as the
*Grid” patent, was owned by the American
Telephone & Telegraph Company, and other

(Continued on page 335)
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NAVAL RADIO SERVICE IN.
CREASES EFFICIENCY

HE Naval Communication Service in

the past three months has made gigan-
= tic strides in the efficiency of its serv-
ice, chiefly through educating its untrained
personnel. Courses of radio instruction, in
addition to the regular schools at Great
Lakes, Norfolk and San Francisco, have
been prepared and ' the results are “very
gratifying,” a recent report states. Today
the personnel of the Communication Service
of the Navy is in.Jbetter shape than in any

Right: The Receiving Apparatus Aboard the

S. 8. Leviathan, By the Use of Amplifiers These

8ets Have a Consistent Range of 4,000 Miles Or
More. © K. & H.

Above: The 10-K.W. Motor-Generator, a Part of the S.- S.

Leviathan’s Powerful Tranamitting Apparatus. @ K. & H.

Below: The Air Mail Radio Station of the Post Office Depart-

ment of Garden City, L. I, With Manager E. M. Monahan

Operating. This Station Keeps In Touch With the Mail Aero-

planes ‘and the Printipal Postal Stations Throughout the
Country. @© Fotograms.

Above: The Powerful Phone, C.W. and I.C.W
Radlo Transmitter of the S. S. Leviathan. On
Telegraph This Set Has a Range of 4,000 Miles.
Duplex Operation Is Employed, Which i

Rapid Dispatch of K

LR T ROC e AL

other branch of the service, officers of the
Communications Service state.
. A survey of the radio personnel situation
just completed by the Navy shows that there
are ?.4{3 radio men on duty, and that va-
cancies in the three higher rates exist. Fol-
lowmg examinations held in May, 170 radio
meinl were promoted to higher rates, 15
of them bece ming Chief Radiomen.
Opportunities in the Naval Radio Service
are good for young men, communication ex-
perts point out, citing a recent case where
a voung man of 20, who held the rate of
First Class . Radioman, was persuaded to

remain in the service, because at 32 he would
be eligible for transfer to the Reserve with
a regular income of $75 to $80 a month.




254 Radio News for September, 1923

Summertime Radio
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At a Recent Exhibition At
The Bronx Zoological Park,
New York, There Was In-
stalled a Complete Radio {
Set. The Music From a
Broadcasting Station Was |
Tried On Wild and Tame
Animals, To Study the {
Effect It Had On These
Beasts. Grandpa Turtle, Who /

Above: Seventy-five Per
Cent of the Vacationists
Either Travel With Théir
Cars Or Have Their Lug-
gage Sent To the Country,
Taking  Their Radio Sets
With Them. The Photo
Shows Miss Bet Nevins
Climbing a Tree To Erect
An Antenna In the Garden
of Her Home In the Moun-
tains. Soon the Music Will
Be Pouring Through the Lit.
tle Horn, .Left: As a Motor
Caravan -This Is the Best

Ever. With a Sensitive Re-
L ceiving Set This Party En-

Is 700 Years -Old, Seems
* Well Pleased. The Orang-
otang, We Think, Is Listen-
ing To a Bedtime Story. He i
Looks Sleepy. @%!-’_. & H.
These Boys Have Founded a
Baseball Radio Club To Get
the Returns of the Big
League Games Every Day.

udging from Appearances, -

hey Not Only Eisten To v
the Game, But Play It As

Well. . & H.

joyed Concerts From Far Off

Stations While Camping On

a Highway In the Adiron-
dacks. © K. & H.

."A Y : .
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Foreign Radio Broadcasting
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Above Is Shown
the Building
Erected By the
Brazilian .Expo-
sition To House
the Radio Ex-

Cage, 506’ Long.
It Is Suspended
From a Cable
Strung Between
the Two Moun-
tains, Vica and

‘hibits At Praia
Vermelha, Near
‘Rio de Janeiro.
The Antenna Sys-
tem of This Sta-
tion Is Composed

Babalonia, Above
Is Shown the 500-
Watt Transmitter
and Power Panel
Used In This
New Radio
Station.

of a Six-Wire-

L T ey e e e

after duly considering the problem of

radio broadcasting, has given out the
following statement of its. present stand-
pomt :

The Department fully acknowledges the
immense importance of the part which radio
broadeasting, in spite of its present short-
comings, is called upon to play. The possi-
bility afforded by its agency of carrying
immmediately to the homes from the outside
world a varied program of amusement and
mstruction will greatly contribute' to what
might be termed a “renaissance” of home life.
No more effectual means of spreading en-
lightenment in the form of lectures on sub-
jects of general usefulness could be imagined
than radio broadcasting. However, while a
-proper utilization of these possibilities will

THE Swedish Telegraph Department,

By Our Berlin Correspondent

create a lasting interest with all the advan-
tages resulting therefrom, an mefficient ot
clumsy operation of the broadcasting serv-
~ice is bound to bring discredit on the art.
A point should accordingly be made of com-
mencing broadcasting activities with a care-
fully selected program and of maintaining
the standard of this program. The Swedish
State, therefore, will see to it that only those
warranting this excellence of service will
be admitted to broadcasting. Instead of al-
lowing full freedom in the erection of trans-
mitting stations, the formation of a Swedish
Central company is recommended, in which
the radio industry and newspaper press of
the country are to be mainly represented.
The Press telegraph office will warrant an
impartial and objective choice of news and
will avoid a competition between radio under-

Broadcasting And The Swedish Telegraph Departmem

takings and the press wherever possible.

As regards receiving sets, these are also to
be controlled by the State, the Radio
Broadcasting Company being invested with
a 5- to 10-year monopoly of the ownership
and utilization of such. apparatus which
aré to bear the Telegraph Department's
check-mark. The sending stations erected
and owned by the State will be leased out
to the Radio Company. According to ‘cal-
culations by the Telegraph ‘Department, 10
sending stations, each with an antenna energy
of 1 KW, will be required, which will be
located at Malmé, Gothenburg, Kalmar,
Oerebro, Stockholm, Faluh, Sundvall, Oes-
tersund, Umed and Luled respectively. The
stations- of Stockholm, Gothenburg, Malmd
and Oerebro are to be erected in the first

(Continued on page 338)
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What Could Be Bweeter Than Resting In the
Water With a Radio Set and a “Hot Dog”
For Companiong? Miss Lucy Fox, the Well
Known Motion-Picture Actress, Is Having =
Good Time, the Radio Supplying Her With
Jjazz Music. Note That the “Hot Dog” Is
Sitting Up and Taking Notice. © U. & U.
Above: This Madel Ship Is Complete In
Every Detail. There Is Installed Inside a

& Radio Live Wire

E had occasion to mention Mr. O. H.

/' Hovey, who terms himself a “live wire

and gelting hotter,” in one of our
former issues.

Mr. Hovey, who is only 70 years young,
is indeed one of the live wires in radso,
and his younger brethern may well be proud
of himt.

Recently he issued a circular letter, which
is so good that we are reprinting it word
for word. No radio manufacturer can of-
ford not to read it.—Epitor.

Our stenographer is so blamed busy
“touching up” her already pretty lips and
powdering her nose, that we'll just put this
letter through the press to save time.. But
remember it is just as personai and impor-
tant, and worthy of your attention, as if the
afaresaid little bunch of sweetness had
written it.

You no doubt received my former circular
letter of some weeks ago, in which I gave
you some pointers regarding the introduc-
ing and pushing of reliable radio goods.
(Knowledge of conditions as they actually
exist in the field should be of considerable
value to those “higher up” in the game),
I told you then that the present way—
through catalog, salesman, dealer—while it
got business, got but a small per cent of
what should he realized as a result of ex-
pense incurred. I believe it more than ever.
On a trip of “nosing  around” over this
staie I find these conditions: Every town, of
every size, has a radio “dealer.” In too
many cases some smart alec has had some
stationery printed showing himself as a

radio dealer” On the strength of these
headings he secures inside price, from manu-
facturers of sets or parts. He buys a set
for himself, or parts to make one, and that's

all. Too much of this. TFhen theres the
“dealer” who really means ‘well, and actually
puts in a set or two, and some parts. He
may he a plumber, a druggist or a barber;
but all he knows of radio is what he has
read in books or catalogs. Not one out of
ten of these fellows can tune the set to get
proper results; and as for “salesmanship”

0000t Result: Prospective customer
“guesses he won't buy yet.” Another pros-
pect remarks: “It sounds pretty good herc,
but 1'd like to hear it in my own home.”
Does that “dealer” get a move on and take
a set to that prospect’s home and “show him”
and make a sale? Not by a dam’s height!
That “dealer” is no salesman. He has no

-pep. He is too blind to see real opportunity.

He goes home, puts the clock outdoors,
winds up the cat, and goes to bed !

After seeing what was going on, I tried
out MY way. I took a set and drove into
the country. Stopped at first “likely” look-
ing farm house and asked farmer if he had
ever listened to radio. He answered, “Yes,
a fellow who runs a phumbing shop in town
is agent for radio. I went in to hear it one
day, but the darned thing rattled and buzzed
so I couldn’t tell whether it was cussing
or singing; so I don’t take much stock in
the darned things. I read in the papers

Radio Receiving Set That Really Works, The
Girls Shown In the Photo Are Listening To a
Nearby Broadcasting Station. Left: A New
Feature In Radio Is the Radio Equipped
Motorcycle Side-Car. By Means of This the
New York Police Can Keep In Touch With
Headquarters While On Duty. This Should
Prove Very Effective In Running Down .Crim-
fnals. © K. & H.

though, that there’s lots of them being used,
and that peaple seem to like them.” Now
after hearing that, what did I do? Why I
threw a wire over a tree limb, drove a peg
into the ground, hooked up the set and
tuned in. “Does this sound like what you
heard?” I asked. As he listened he yelled
“Maria, for God’s sake comme .and bring the
kids; you never heard anything like this!”
And after they had listened for a while by
the roadside I suggested that he let ‘me put
the set in his house, and that he invite his
neighbors in to spend the evening. He
promptly phoned to them, and after a big,
real, farm supper, such as most of you fel-
lows who read ‘this know nothing about,
the neighbors came, and until after midnight
they listened to the wonderful music, lec-
tures and other things that came. from far-
away stations.

The result? The next morning I had to
leave without the set. Farmer just wouldn't
let it go. So when I left T had in me two
big meals, such as no hotel could supply,
and in my pocket a good nice check. Next
day tried it again, and it worked again.
And it will work every day. Right now
there are several good prospects in that
little farm community. That's the way to
handle radio RIGHT. 1 next planned to
do it BIG. T ordered built a specially con-
structed body on a light truck chassis, fit-
ted for the carrying of complete sets, as
well as a good stock of the “fixin’s” to sell
to those who build their own. I shall be
equipped so that no matter where I light
I can be giving a demonstration fifteen
minutes after I shut off my motor. The
builders promised to rush it, and I suppose
they are doing so, but it isu't finished yet;
for my plans were for something that would
make the public “stand up and look™—as
well as listen, and you can’t build those

{Continued on page 341)
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Radio Exhibition In Tokio
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Left:

Held In Tokio, Japan.
of French and German J
Which Are a Number of Radio and Audio Fre-
quericy Amplifier Units.
Our Line of Design. [
To Place the Vacuum Tubes On the Outside of
the Cabinets.

A Section of the Recent Radio Exhibition

This Includes Apparatus
Manufacture, Among
These Run Far From
Their Practice Is Usually

Note the Large Loop Aerial At the
Left of the Photo.

~—
!
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Right: A Booth Given Over
To Apparatus of American
manufacture. There Are a
Number of Westinghouse Re-
ceiving Sets Visible, Includ-
ing the R. C. and the
Aeriola Sr. The Large
L.oud-Speaker Is, Evidently,
a Magnavox With the Oper-
ating Mechanism Mounted
Within a Box. There
Will Be a Large Field In
Japan For the Sale of Radio
Apparatus, Wise Will Be
the Ame:ican Manufacturer
Who Takes Advantage of
This Opportunity.

2

S

and telephony was held at the Industrial

Institute of Tokio municipality for ten
days commencing April 15. The exhibition
was opened to the public on April 16, after
due ceremony before a distinguished gather-
ing. President Incuye delivered the opening
address and then congratulatory messages
were read by Governor Usami, of Tokio
Prefecture. and Mr. Hayazaki, Assistant
Director of the Industrial Institute. A brief
report concerning the exhibition was given
by Mr. Kajima, General Manager. All of
these messages were transmitted through
joud-speakers to the main assembly room.
where 500 guests were present, by means
of a wire from an adjoining room. Among
the participants in the exhibiton, there
were the Department of Communications,
Army and Navy, Tokio Electric Bureauy,
Waseda University and 52 other representa-
tive concerns, both public and private. There
were, altogether, more than 2,000 exhibits

F]*\HE first exhibition of radio telegraphy

including radio apparatus of both foreign
and domestic makes.

Among the principal features of the ex-
hibit were the simultaneous sending and re-
ceiving radiophone set and static avoiding de-
vice, with a loop antenna and portable V. T.
radio set, power tubes of various designs,
loud-speakers from the Tokio Electric Tram-
way and Light Bureau, airplane transmitters
and receivers from the Military Aviation
Schopl, and vacuum tubes from the Tokio
Electric Company. which is closely con-
nected with the General Electric Company
of the United States. Quite a number of
instruments of American manufacture were

" exhibited. including Magnavox loud-speakers

Westinghousc receiving -sets and Radio
Corporation vacuum tubes. Substantial pro-
ceeds were obtained from the exhibition on
the sale of apparatus.: From 3,500 to 4,000
visitors attended each day.

Through the efforts of the Kokumin and
Hochi, two leading daily newspapers in
Tokio, April 12 was observed as “Radio

Above: A General View of the Large
Room Given Over To the Exhibition, This
Is Evidence That Radio Has Taken a Foot-
hold In Japam, As It Has In Most of the
Foreign Countries. Speaking of a Quan-
tity of Time-Picces, Notice the M ultitude
of Clocks Hanging_From the Pillars of the
Room.
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Day.” In the evening of the same day a
méeting was held at Hibiya Park, at which
lectures on radio were given, followed by
a motion-picture show, which drew an en-
thusiastic crowd of more than 30,000 people.
The band from Toyama Military School
rendered Madame Butterfly and other selec-
tions. Engineer Sayogi, of thelDepartment
of Communications, gave an instructive
lecture on The Science of Radio Telegraphy
and Telephony, which was followed by n
teresting motion-picturc films, illustrating
the theoretical side of the science as well
as practical operations m the big wireless
stations of the world. These fiims were
collected by Mr. Hajima during his fecent
trip abroad.

The entire exhibition proved to be a great
success in every respect, as it aroused the
keen interest of the public in radio and its
practical operations. As a result of the
exhibition, preparations were made for the
broadcasting of music and lectures by radio,
this being effective in Japan in July,
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Recent Radio Exhibitions
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Left: Perhaps One of the Most Interesting Exhibits At the
New York City Jubilee Celebration at Grand Central Palace
Was This Model of One of the City’s Auto-Trucks, Which,
Equipped With a Radio Receiving Set, Was Run All Afound
the Floor of the Palace With Little Miss Mary Whalen,
Daughter of Commissioner Grover Whalen, Seated In the
Truck and “‘Listening In” To the Radio Concerts. © K. & H.
Below: Raymond Anderson, Chief-Operator of Néw York
City’s-Broadcasting Station, ﬁlaying With the Fimt Sending
Set Which Was Used On Ships In 1900. © K. & H.

» 1si 16 sttt N -

TEN INCH SPARK COIL

THE FIRST
SENDING SET

- ¥ USED ON SHIPS
The Radio Associa- 1900
tion' of Greater New
Yotk Is Building Its
Own Aecrial Tower,

Which Will Be 100’
High When Com

pleted. © Photonews

——

A Competition Was Recently Instituted By the B. & H. Supply Co., Inc., = .
116 Mathewson St, Providence, R. I, For Amateur Builders. Over 250 c})};-

| \ “Bets Were Entered: Every Set Shown In the Photograph Is Home-Made.
—) Prizes Were Give§ For the Best Workmanship and Performance.
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Naval, Commercial and Amateur Radio

Right: One- of the Best Known Stations In
Brooklyn Is That of Edward C. Tassi, Who Is
Here Shown In His Station 2CWO. He Uses
a.50-Watt Transmitter Employing the Hartley
Circuit. and Has Been Heard In. the Canal
Zone, Kansas and Dublin, Texas. He Works
On a Wave-Length of 130 Meters. The Re-
ceiver Is of the Short-Wave Regenerative Type,
With Two-Step Amplifier and Loud-Speaker.
Al of the-Apparatus:In This Station Is Home-
Made. - © Photonews.
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Right: Mr. Chandler Goldthwaite, the Bril-
liant Young American Ovganist, Leaving On
the “President Adams” For Europe. Before
Leaving On His Concert Tour, Mr, Gold-
thwaite Played Several Sunday Night Radic
Organ Recitals, Which Were Broadcast From
the Studio of the Skinner Organ Company,
677 Fifth Avenue, New York City, Through
Station WEAF.

eft: Captain D, C. Hanrahan, U. 8. N,
/ Commander of the Scout Cruiser Omaha. In
His “Remote Control Station,” Which Is Part
of the Up-To-the-Minute Radio Equipment of
the New Speedster. U. &

Radio Public Impatient With Advertising Talks

E have recently received a great num-
ber of letters from readers who seem
to be very much disturbed as to the
amount of advertising that is being broadcast
from our broadcasting stations lately.
Ranio NEws has always taken the stand
that advertising by radio was wrong and
that no good can come from it. - We print
below a letter received from Mr. J, Strick-
land King, mainly because he has mjected a
new thought into the controversy.. This,
whilée amusing, shows how many people feel
about these veiled advertising bills. The
other letter republished - herewith, - was
originally printed by Printer's Ink Weekly
of New York City and reveals our own
views on the subject.

Editor, Rapio NEws:
The amount of advertising that has been

broadcast from the various stations is in<
creasing.

I have put in a small radio for my recrea-

tion. and amusement and I must confess I
am having a lot of fun with it, but I don't
propose to be filled with a lot of advertising
and sales talk during my recreation hours—
and I think it is a very big imposition for big
firms to expect it.

Last week I sent a copy of the House
Organ put out by the Vacuum Oil- Co. to
the editor of the New York Globe, with-a
protest. The Vacuum Oil intended to
broadcast a talk on Correct Lubrication from
10 stations throughout the country.

I am an advertising man but, neverthe-
less, 1 think this is a big imposition.-

1 talked it over with my President, the
publisher of National Petroleum News and

he agreed with me, and suggested that I
write to you suggesting that you carry
some. sort of publicity in your paper to try
and find out from your readers what they
think about this continual use, or increased
use, of the radio for advertising purposes.
His idea was rather novel—he suggested
that I send in a bill for “professional serv-
ices” .to the Vacuum Oil, telling them that
at a certain time they took up so many
minutes of my time which was worth so
much, and that I must. request them to
pay me for my time listening to their talk—
that the time I took occupied so much of
my spare time outside of my business and
it was: my own time and I could, therefore,
sell it. 1
True, I could tune out this particular
station and listen to another one.
(Continued on page 338
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The McNoodle Brothers’ Radio Mystery

There Ain’s No Sense Into It Whatever.

There, and Not Into Under-Ground Trenches In Cellars.
Water Pipes, Patatoes and—Lawless Hooch!

moving detective stories that makes

the hair stand on end; it is the kind

of detective story that a man picks

up carelessly and then can’t put down
until' he has read the fina! word. because he
can’t eat or sleep until he knows how the
mystery is solved.. And I think it.is the
firsi genuine radio mystery
story ever written.

The two McNoodle

"l‘ HIS is one of those tense; swift-

By ELLIS PARKER BUTLER
Author of **Pigs s Pigs”’

-

. |

Again and again Betsy Phipps said she
‘was_sure there was something queer ahout
the McNoodle brothers, but Philo Gubb did
not pay much attention to her at first because
she was always thinking .everybody "was
queer. First she thought Orone McNoodle
was surely an anarchist, because he wore his
red  hair in a pompadour; then she thought

!IllllllllllllllIlﬂlmllll|lIIﬂIHIIl!lIllllﬂlllIlllmllIImﬂmllilIIHﬂ!mﬁil!Hlll!ﬂiiiiiiw“I!!!!{55!55!"!!!!Iilli*ilIH“!!Ilﬂﬂliiiiiﬁlillllmlﬂilllillll"!mﬂ‘ N

Eagles and Hawks and Airplancs and the Weather-Vanes and Aerial Air Wires Belong Into the Air and Should Be
: Intg the Benmeath ‘Part of the Earth the: Things That Belong Are Bottoms of Fence Posts,
Yes, Orone McNoodlé, Lawless Hooch!

he had a job as hooch hunter and bootleg
trapper and had no time for monsense—-it
kept him busy.

As a matter of fact, Orone McNoodle—
the red headed one—was the gentlest and
mildest man in the world. He was a radio
fan, and everyone knows that radio fans aré
th¢ meekest and sweetest people in existence
—they’ll stand anything.
They get that-way by listen-

QTR ing in to twelve different

brothers- lived alone in a
house in our village of West
cote, Long Island, and next
door to them lived a myster-
ious sort of man who went
by the name of Philo Gubb.
He was a tall, thin man,
with the face and gait of a

come back this month. No doubt you have read Mr. Ellis Parker

Butler’s amusing stories of Philo Gubb. Here he is back in all his
past glory. This month he has managed to get mixed up in a radio and
bootlegging mystery which cannot fail to hold vour interest. - It is one
of the best from Mr. Butler’s pen.
twenty minutes.—~EDITOR.

PHILO GUBB, the famous correspondent school “deteckativc,” has

We promise you an interesting

broadcasting ~stations every
miglit and taking whatever
those stations happen to be
sending. Orone was the: sort
of radio fan who took every-
thing that came, and enjoyed
it because it came out of the
air. He would sit before

flamingo, and he pretended

his loud-speaker and accept

to be a paper-hanger, but he MU HGARSAMAIDAOOIAIN  2") deinne story abont Sammey
was. really a detective, hav- ; . Mud-turtle and a whang-
ing taken -the complete ' correspondence Fenix McNoodle was a Russian Bolshevist bang jazz piece entitled. “Mamma’s Bunion

course in detecting from the Rising Sun
Correspondence * School. His housckeeper
was an old woman named Betsy Phipps,
and ‘Betsy had only one eye, but that one
was a dandy. - She could stand at her kitchen
window, “sixty feet from the McNoodle
brothers’ hotse, ‘and by one glance at what
the McNoadle's mother scraped from a plate
into the garbage can she could tell what the
McNoodles had had for dinner. And she did
tell it, too. She was the worst old gossip
on Long Istand.

hecause he began to grow a beard; then she
was sure Orone McNoodle was a German
spy because he had strung a radio aerial in
his back yard. She was always thinking evil
of the McNoodles, and finally she decided
that the McNoodles were a couple of- boot-
leggers and moonshiners and makers. of
hard liquor.

Philo Gubb did not pay' much attention ‘to
her because she was always blabbing some-.
thing or other at him, trying to make the
McNoodles ovt to be criminals or worse, and

Keépt. Papa Awake Last Night,” and a lec-
ture on Mah Jong, and the time.signal, and a
Phitharmonic recital, and the shouts of some-
body selling autographed lheatge'programs,
and never uftter a peep. Anything that was
radio was. radio and he accepted it as such.
A kiss or a kick or a- rotten egg were all
‘the same to- him as long as they ~came
through his loud-speaker. Every night he
took twelve post-cards and wrote twelve
messages, all just alike, to the twelve sta-
(Continued on page 342)
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Prorer Antenna for Tuning

HE ability to hear a desired station
alone, or “selectivity” as it is called,
depends in part on the recciving ap-
paratus and in part on the antenna
system 1o which it is conrected.
Many believe that the better the antenna.
the better the signals. This is true, but it
does not necessarily mean that the best an-
tenna is the largest, The function of the
antenna is to transfer to the receiving ap-
paratus the electric forces which are set
up by the waves being transmitted through
space. This receiving apparatus must dis-
criminate between the electric forces due to
the radio wave it is desired 1o receive, and
the forces due to the undesired waves, among
which are the waves from “Dame Nature”
herself, or “static” as they are called.
The selective receiver is one that offers
a high resistance to the flow of current
which would be set up by the electric forces
from undesired waves, and offers a1 low
resistance path for the How of current due
to the electric forces from the waves it is
desired to receive. In other words, it per-
mits vou to hear the stations you wish, and
to tune out those vou do not wish to hear.

Sl \ (N [l INA

ERE 1s a brand new cortest for
readers of Rapnio News, partic-
ularly those musically nclined.

This 1s really a double-bar-

reled idea for the reason that it

is supposed to kill two birds with one
stone.

To illustrate: There has been a lot of
talk recently that radio broadcasting is
killing the sale of sheet music. The ar-
gument that has been put up by the music
publishers is that inasmuch as tie pub-
lic can hear any particular composition
free of charge. no one would he inter-
ested in buyving sheet music. The argu-
ment, ahsurd on the face of it, neverthe-
less has been upheld vigorously by the
music publishers. as well as the authors;
so much so, that they almost hclieve it
themselves.

Rapro News’ argument is that if peo-
ple hear a particular piece of music over
the Radio, sooner or later they will wish
to buy the sheet music or the roll for the
player piano, or the record for the phono-
graph. In other words, people who hear
a particular composition will want to
know more about it. This is our con-
tention, and we are willing to back it up
with our own money.

We will go further and show that we
think it is perfiectly possible that a par-
ticular composition can he popilarized
SOLELY by Radio without being sold
at all through the usual sales agencies,
such as stores selling sheet music, etc.

On the other hand, there do not exist
today two pieces of music which we have
in mind, namely, a good “Radio Jazs” and
a good “Radio March” To he sure. we
have all sorts of marches and all sorts of
jazzes, but what we wish particularly are
two pieces of music that are especially
adapted to he hroadeast hy Radio. If
vou are musically inclined, yvou will at
once grasp what we mean. The picces
should have peculiar Radio characieris-
tics. For instance, in Radio we have
radio code. We are all familiar with
the code signals going thuswise: dah-
de-de-dah Then evervone is ac-
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By F. CONRAD*

The receptive ability of an antenna is, i
general, determined by the height of its
horizontal portion above the ground, or
stated ditferently, the strength of the elec-
tric forces induced in an antenna by the radio
waves is proportional to the height of this
antenna. Therefore, to tune out or dis-
criminate between different waves, the se-
lectivity or resisting power of the receiver
to interfering waves would have to be in-
creased as the antenna height is increased,
while to receive an equal signal from a de-
sired wave. the resistance in the receiving
set to this desired wave. would have to be
decreased as the antenna height is decreased.

Experiments have shown that when the
antenna height is increased and a receiver,
such as a crvstal-detector set or a tube set
not using regeneration, is used, the signal at
first increases hut soon reaches a maximum
strength, which cannot be exceeded by fur-
ther increase of antenna height. This height
is such that the electric forces sct up by the
incoming wave is sufficient to drive through
the receiving apparatus the full current
strength which is equivalent to the received
signals. To express it in another way, this

I ]

Three Hundred Dollar Prize

quainted with the Radio squeal, the little
birdlike Hute-noises that we hear when
the other fellow is trying to tune in.
These two and a number of other sounds
are characteristic of Radio and should
he taken as a basis or theme for the new
Radio compositions.

What we want, therefore, arc two
pieces of music. as mentioned hefore:
one a composition which will be known
as the “Radio March?” the other one as
“Radio Jasz”  For each one of these
compositions. we will pav to the success-

$300.00
Prizes inh Gold

= $150.00 for a Radio March.
$150.00 for a Radio Jazz.

Il I

ful composer $150.00 outright. In addi-
tion to this, a 10 per cent commission on
the sale of the sheet music, roll music
and record music, will be paid by us to
the composers, on all sales made.

Through the Rapro NEws organization.
the two pieces, by arrangement with the
hroadcasting stations throughout the
country, will he popularized on a scale
never before attempted with any musical
composition. At the heginning the sheet
music will not be sold in music stores
whatsoever, and can be had only by ap-
plication to the broadcasting stations and
to this oftice.  All advertising will be
done by Radio. At the end of six months,
and at the end of the Nirst vear, the re-
sults of the experiment will be published
by Rapio News,

It should he understood, and it can he
readily realized. that the nature of the
contest is such that there can he only one
prize for each composition ; therc are no
second or third prizes. The judges who
will pass on the compositions are the fol-
lowing :

1) I

* dssistant  Chicf Engincer, Westinghouse Electrie & Mfg. Co.

maximum current is that which would it-
self set up the same strength of radio wave
around the receiving antenna as is induced
by the transmitting antenna sending out the
signals it is desired to hear.

A vacuum-tube receiving set, in which
the principle of regeneration is emploved,
tends to reduce the resistance to the flow
of current from a wave corresponding to
that for which it is tuned. Therefore, if a
regenerative receiver is used, it will e found
possihle to mamtain the maximum strength
of signal. even with a reduced antenna
leight. However, as the same resistance will
be maintained by this receiver against un-
desired waves the reduction of height will
therefore give a greater selectivity. Of
course, in general practice it usually will not
he possible to obtain quite the same strength
of signal with the low as with the high
antenna, as there is a certain amount of ab-
sorption or loss near the ground which tends
to reduce the possible signal strength.

Should the location he such that the an-
tenna is perfectly clear and free from sur-
rounding objects, the low one will be found

(Contmued on page 312)
A
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Contest!
JUDGES

Hugo Riesenfeld, musical director
and famous conductor of the Rialio,
Riwvoli and Criterion Thealers of New
York.

Ted Lewis of the well known Ted
Lewis Band and the Ted Lewis ['rolics.
The Jazz Master.

Leo B. Riggs, musical director of the
flotel Astor hands, N. Y. City.

Milton J. Cross, “Announcer AJN”
of “Broadcast Central” “WJZ” New
York. member Institute of Musical Arts,
and member of Paulist Choristers.

H. Gernsback, Editor.
Their verdict will he final.
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The Publish-

i

ers, by awarding the cash prizes as out-
lined ahove, become the sole owners of
the musical compositions. and bind them-
selves to pay all rovalties as outlined
above.

=

Rules of the Contest

1. Each composition to be not longer than
the usual four pages.

Tt

2. Contestants may send in more than
one composition. There is no restrie-
tion as to number, '

3. All compositions to be execuled in

ink in the usual manner, using the
ustal musical svimbols.

4. Compositions to he entitled “Radio
March” or “Radio Jazz,” as the case
mav he.

5. Authors unable to write down music
themselves, may have a musician do
this for them. .

6. All manuscripts to he suhmitted flat,
not rollecd.

7. All manuscripts not accepted will be
promptly returned to the owners at
the conclusion of the contest, provided
snihcient. postage is enclosed with the
mattuscripts.

8 All prizes will be paid upon publica-
ton.

9. This contest closes in New York on
Octoher 1, 1923

10. Address all contributions to Editor.
Radio Music Contest, care of this pub-
Tication.

[

AT

I

T



202

Radio News for September, 1923

A Super-Sensitive Two-Tube Receiver

By JOHN SCOTT-TAGGART, F. Inst. P., Member L. R. E.

UPERLATIVES have become so com-

mon that [ hesitate to describe the

arrangement cither as novel or super-

sensitive.  As regards novelty, we al-

ways have the type of person wlho
has been using something like that for vears.
and. as regards super-sensitivity, one is com-
peting with the man who hears all the broad-
vasting stations in the country on one valve
with a loop aerial.

I have no desire to emulate the exploits of
cither tvpe. Nevertheless, the arrangement
about to be deseribed is one which unques-
tionably gives very good results. We hear
so much of super-sensitive circuits, and yet
so fittle of such sets in use.  Three and four-
tube sets. apparently, have still to be used
to obtain good results on a loud-speaker, and
yet here is a two-tube circuit which will
enable broadeasting to be heard 100 vards
from a loud speaker at a distance of about
15 miles [rom a broadeasting station.

Different sizes of aerials have been tried.
and at this distance signals are quite audible
in a room when using a loud speaker, and an
aerial of only from 8 to 16 feet long, sus-
pended from wall to wall in the room. Simi-
lar results are obtainable with a 2" 6" type
of square Ioop acriul.  Such results are
quite good as the generality of circuits go.

As regards purity of signals received, no
circuit could excel in this direction. One of
the disadvantages of the ordinary \rmstrong
super-regenerative circuit, is that the mod-
ulation of the incoming signals is impaired,
and the signals are often made rather mushy.
Moreover, the A\rmstrong super-regenera-
tive circuit is not eflicient on wave-lengths
much above the hroadcasting hand, whereas
the ST-100 will work on any wave-length,
and will also give excellent results with con-
tinnors wave signals.

Another point in connection  with  the
\rmstrong  super-regenerative circuits, is
that they do not work except on small loop
aerials.  The experimenter is, therefore
compelled to work on a much smaller an-
tenna tnan he could possess.  Although the
ST-100 will work quite well on a coil aerial,
as well. in fact, as an Armstrong super-
regenerative circuit (except, perhaps. over
very long ranges). vet the signal strength
will vary with the size and height of the
acrial. The better the aerial, the louder the
results obtained. This is a very distinct ad-
vantage. hecause no one is particularly
anxious to use a 2’ coil aerial for re-
ception when he can arrange an effective
indoor acrial or one out of doors. LEven in
flats. & much better aerial may be obtained

n
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than a 2" loop, and with this circunit it
is possible to take advantage of whatever
aerial can be erected.

As a receiver for portable purposes, it is
ideal. | have for my own use a complete
two-tube receiving outfit which packs into
a fairly large attaché case. The batteries
are all self-contained and dull-emitter valves
are employed. With such a circuit, it is
possible to receive 2LO (London), not only
on telephone receivers, but on a loud speaker,
up to 20 miles on even the smallest aerial.

Although it is more than likely that a
number  of experimenters have abtained
cqually good results, vet the number must
he extremely small, and the apparatus they

E are pleased to present to
Wour readers the new ST-100

Circuit, which will un-
doubtedly create much interest
among the experimenters. The ar-
rangement described is exceedingly
sensitive and will receive broad-
casting on very small aerials and
over long distances.
5 EDITOR.
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use must be tricky to work, or else the ma-
jority of listeners-in would have adopted
their arrangements.

I can say with confidence that the arrange-
ment here described is capable of being re-
produced hy any begiuner with perfect con-
fidence that excellent results will be obtained.
The circuit, wnlike many other super-scnsi-
live circuits, is very stable. It does not pro-
duce howling noises, and undesirable capacity
effects are absent. except perhaps  when
working on a very small loop aerial.

THE CIRCUIT

Fig. 1 shows one form of the ST-100 cir-
cuit.  There are several possible modifica-
tions of this arrangement, and these mocdi-
fications will be described in future jssues
of Ravio Niws,

It will Le seen that between the aerial and
eround, we have a variable condenser C, a
resistance Ry, an A battery B, and the sec-
ondary T. of a step-up iron-core transform-

er T, T.. The condenser C, has a maximum
capacity of .0005 MLI. or .001 ALLF. The ad-
AN
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The New 8T-100 Circuit. With But Two Tubes.
Stations a Good Distance Away. There Is No

a Loud-Speaker Can Successfully Be Operated on
Distortion of Signals, as in the Case of a
Regenerative Circuit, Yet the ST-100 Parallels the Results of the Latter.

Super-
A Loop Aerial Can Be

Used Effectivcly if Desired.

LT

vantage of using the smaller capacity is that
a finer vernier adjustment is obtainable. The
non-inductive resistance R, has a value of
from 50,000 ohms to 100000 ohms; the lat-
ter value was actually used on the set de-
scribed. The transformer T, T, is an ordi-
nary amplifying transformer with a ratio
of 3 to 1. The erid and filament of the
tube V, are connected across the resistance
R.. In the plate circuit of the first tube is
an inductance coil L,, which, in the set de-
scribed, was a No. 50 honevcomb coil.  Any
equivalent inductance, of course, could he
used. The other end of I, is conmected to
one terminal of the primary T, of trans-
former T, T, One end of this primary
T, is also connected to one terminal of the
primary T, of the transformer T, T,. The
other end of T, is connected to the positive
side of the high-tension battery B,, which
has a value of about 100 volts. Lower
voltages may be used, but the same volume
of sound in the loud speaker LS is not ob-
tainable.

Across the plate of the tube V, and the
lower terminal of T, is connected a fixed
condenser C, of .002 M.F. capacity. Across
the plate of the tube V, and the top termi-
nal of the primary T, of the transformer
T, T.. is connected a crystal detector, D. A
piece of Hertzite, on which rested a light
spring of No. 36 bare copper wire, was
used for most of the experiments, but differ-
ent crystal detectors were found to give good
results.  The Hertzite combination is very
sensitive and reliable. but was inclined to
be microphonic, the set responding to the
slightest  vibration, producing  crackling
noises in the loud speaker. A\ zincite-hornite
detector, while not always as sensitive, is
rather more robust.

Across the plate of the tube V, and the
lower terminal of the proimary T, is con-
nected a variable condenser C, having a maxi-
inum capacity of about .0005 M.I5. or .0001
M F.; the actual value used with this set was
0005 M.F. This was found suitable for re-
ceiving on 450 meters, and would also tune
the set up 1o almost 600 meters.

Across the grid and the ground is con-
nected a fixed inductance coil 1.,. which may
cither be a No. 50 or No. 75 honeycomb
coil. - Any equivalent coil could, of course.
he used. The correct value of the coil I.
is important, and preferably different sizes
should be tried. Nos. 25, 35. 50 and 73
should be kept on hand. For general pur-
poses, it will be found that a No. 50 will
eive satisfaction.

The inductance coils L, and . are
coupled together if a regenerative effect is
desired. but they niuy he kept separate with-
cout much  decrease  of  signal  strength.
Whether the coils are coupled together or
not. the connection to the coil L, should he
reversed, in order to see which way round
etves the loudest signals.  Whenever any
alteration or adjustment in the cirenit is
made. the two condensers Z, and C, should
he slightly readjusted.

Ii the coils L, and L. are connected in a
two-coil or three-coil halder, it is possible
to hiave the coils either wide apart or coupled
to each other.

OPERATION OF THE SET

The operation of the set presents no par-
ticular difficulty. The coupling hetween L,
and L, should normally he loose, and the
condensers C, and C, varied wmtil signals
are heard. The crystal detector. of course.
should be carefully adjusted beforehand.
The filament rheostats, R, and R, should
also be varied, as an alteration of these
often results in a great change in signal
strength.

When small aerials are employed, it will

(Coniinued on page 314)
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AN EXPLANATION OF HOW SIGNALS ARE MADE AUDIBLE

N the former article of this series pub-
lished in the August issue, the author
discussed the most important mcth-
ods of detection for radio waves
whose amplitudes varied, that is for
radio waves such as sent out by the radio
telephone broadcasting stations, and the
spark telegraph signals sent out by most
coastwise sailing ships. These radio waves
when photographed by some form of ascillo-
graph have the appearance shown in IFig. 1.
The subject of the present article is the
detection of radio waves whose ampitudes
do not vary but are constant, such as are
sent out by arc sets, the powerful alter-
nators used for trans-Atlantic signaling, and

fig. 4

Above: Damped Waves Produced by a Spark
Transmitter. Below: Modulated Waves Produced
by a Radio Telephone Transmitter.

the vacuum tube oscillators which ar> com-
ing more and more into commercial use.
These radio waves when photograpied hy
an oscillograph have the form shcwn in
Fig. 2.

The methods of detection employed for
telephone and spark signals are nct suit-
able for the so-called “continuous” or
“undamped” waves which we are now dis-
cussing. The recason for this nay be
briefly stated as follows. It will be re-
called from the last article on detection
that there were given two conditicns for
detection: First, the radio waves must be
rectified, and Second, they must be trans-
formed so that they have audio (anudible)
frequency components. Now by using
any of the methods previously described,
the radio frequency waves which zre un-
damped may be casily rectified, as shown
in Fig. 3. However, unless some other
means are employed, the current in the
telephones will be the average current
shown by the dotted line in Tig. 3, and
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Fig. 2

Waves Produced by an Undamped Wave Trans-
mitter.

Detection

By LOUIS FRANK
Part Il

since this is constant no sound will be
heard in the phones. This is what is
obtained when any of the methods pre-
viously described are used. .As a result

Recrifiea wave, Televhone a/m‘?ﬁf

LAEARY

Fig 3

A Continuous Wave Rectified Gives a Constant
Telephone Current, Thus No Sound.

some other device or method must be
employed to make these signals heard.
CONTINUOUS WAVE (C.W.) RECEPTION

We will briefly take up some of the
older methods for their historical inter-
est first, and then we will consider the
more important modern methods in de-
tail. The very first method to come into
use is the use of a “Tikker.” This device
was developed by Poulsen, the inventor
of the Poulsen Arc which generates un-
damped radio waves. In this system of
reception there was no necessity of em-
ploying a rectifier as will be understood
from the following explanation of its ac-
tion. The circuit is shown in Fig. 4.
The usual receiving circuit L.C is con-
nected to an interrupter I and to a large
condenser C1 and the phones. The in-
terrupter 1 may be a fine wire which
makes contact with a metal disc rotated
by a motor. The metal disc is so ar-
ranged that the contact wire closes and
opens the receiving circuit intermittently

I
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Frg. 4
A Circuit Employing a Tikker for the Audible Re-

ception of Undamped Wave Signals. No Crystal
Detector is Used.

depending upon the speed at which the
motor rotates. When the tikker opens
the circuit the received energy accumu-
lates and builds up a high voltage across
the receiving condenser C. \When the
tikker closes the circuit at [ this voltage
charges up the large condenser C, which
then discharges through the phones.
Thus if the tikker motor is rotated at an
audio frequency speed the coundenser Cl1
charges up and discharges at an audible
rate. Thus a signal is heard in the
phones.

This system has some similarity to the
chopper method of reception with which
the reader may be on speaking terms. In
the chopper system, shown in Fig. 5,
however, a rectifving detector is required
in place of the large condenser CI in
Fig. 4. Here the chopper, which is es-
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BY RECTIFICATION.

sentially the same thing as the tikker,
breaks up the continuous waves into
groups and rectifies them. The groups
are audio frequency groups and hence
are heard in the telephones. The chopper
system is used quite a lot today. especial-
ly in transmitting stations. For it is
apparent that if a chopper may break up
continuous waves at a receiver so that
they occur at an audible rate, they may
also be broken up at the transmitter and
transmitted at an audible frequency.
Thus when the waves are chopped up at
the transmitter the usual methods of re-
ception described in the last article may
be used.

THE ROTATING CONDENSER METHOD

A t}lird method which is used by some
experimenters is that of a continuously
rotating variable condenser. In Fig. 6 let

% T
=
= lig.5

A Circuit Including a Chopper and a Crystal De-
tector for the Audible Reception of Undamped
Wave Signals.

Detecior

Chogper

us suppose that the movable plates of
the condenser C are continuously ro-
tated by a motor whose shait is coupled
to the condenser shaft. Then at one
particular setting of the condenser the
receiver circuit will be in tune with the
incoming waves. When the rotating
plates rcach this sctting the current n
the receiver is maximum because the
receiver is in resonance with the incoming
signals.  These received signals will
therefore be rectified by the dctector.
If the speed of the driving motor is so
arranged that the condenser plates are
rotated into the resonance setting one
thousand times every second, the incom-
ing waves will he broken up into audible
groups and will therefore be heard after
rectification by the detector. Instead of
receiving a continuous stream of un-
damped oscillations we now receive
groups of oscillations. a thousand times
per sccond. which may be heard. This is
identical in principle with the previously
described chopper system. The difference
is that in the chopper system the circuit
(Continued on page 302)

Derector
/?/oz/‘fzz‘/ﬁz J__c_
pIares o = .
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Fig. 6

A Rotating Plate Condenser Employed in Conjunc-
tion With a Crystal Detector in a Circuit for the
Audible Reception of Undamped Wave Signals.
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Electrons, Electric Waves and Wireless Telerhony
By DR. ). A. FLEMING, M.A., D. Sc.. F.R.S.
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off a supply of negative elec-
~ trons from its upper plate.
As these electrons are supplied
in gushes by the transformer,
it is found advantageous to in-
sert a spiral of insulated wire
wound on a bundle of iron
wires, called a choking coil or
choker. as shown in Fig. 90
This serves to convert the inter-
mittent gushes of electrons into
a steady stream. which can be

drawn off the d ¢ terminals
marked - and —. )
In the above described ar-

rangement we only utilize and
rectify every alternate phase.
or half of the alternating cur-
rent energy. By the use of two
rectifving valves and a trans-
former with a connection to tha
center of its secondary circuit.
as shown in Fig. 91, we can
| rectify both phases. and con

R T

vert all the alternating power
of a transformer into direct
current power, The two valves
can have their filaments ren-
‘ dered incandescent by the same

el N

filament heating battery B. The
reservoir condenser C has choke

By Courtesy of Marconi Iircless Telegraph Co., Itd.
Half-kilowatt Valve Transmitting Set for Wireless Tele-
phony as Arranged by Marconi Wireless Telegraph Company, Ltd.
The Transmitting Valves are Shown in the Center Panel and the

Fig. 92.

Receiving Valves on the Right-hand Bottom

T will perhaps be advisable first to
explain the manner of using a two-
clectrode or Fleming valve to rectify
high voltage alternating clectro-motive
force, or change it to direct voltage.

If we connect to the plate /> of a two-
clectrode valve one terminal of a condenser
C, the other terminal of which is connected
through the secondary coil & of an alter-
nating current transformer 7 to the fila-
ment /7 of the valve (see Fig. 90), and if
we supply the transformer with low fre-
quency alternating current. then the plate of
the condenser which is directly connected
to the anode or metal cylinder of the
valve will become charged with negative
electricity.

The reason is as follows. When the
direction of the L.ALF. in the transformer
cirenit s is such as to make the plate P of
the valve positively electrified, electrons are
drawn out of the incandescent filament J°,
and nentralize this positive charge of the
plate.  The upper plate of the condenser C
1s then left negatively clectrificd. When the
EMF, of the transformer reverses and the
plate > becomes negative, it repels the escap-
Ing electrons and stops the cmission from
the filament.  Hence, if the condenser C has
a large capacity it will become a reservoir
of clectricity, and we can continually draw

p +) (-
F s,
¢4
8 HIlIH
I". [ 51
7

?
Fig. 91. Arrangement of Circuits for Rectifying

Both Components of an_Alternating Current Sup-

plied by a Transformer T by Means of Two Flem-

ing Valves. The Condenser C Then Supplies a
Direct Current.

coils inserted in its exit wires
marked d.c. -+ and —, and from
these we can draw off direct

current with a steady E.\LF.
Panel.

The above appliances are
all combined in a half-kilo-
watt wireless telephone cabinet  designed
by Marconi's  Wireless Telegraph  Com-
pany for radio-telephony,  This consists

of a cabinet in shape fike a harmonium
case or small piano, about 4 ft. high and
wide. and 2 ft. deep. It contains all the

The articles appearing under the
above title are a reproduction with
some additions of the Christmas
Lectures on Electric Waves and
Wireless Telephony given by Dr.
J. A. Fleming, F.R.S,, at the Royal
Institution, London, in December
and January, 1921-1922. RADIO
NEWS has been able to secure the
exclusive serial rights of publication
in this country. The articles are
therefore copyright, and rights of
publication and reproduction are
strictly reserved.
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transiitting and receiving gear effective for
wireless telephony over a range of about
100 miles by day, but greater by night. This
range corresponds to use with aerial wires
of twin T type, 220 ft. long and 100 ft.
high, with a natural wave-length of 360
meters. A view of the front and back of
the cabinet is shown in Fig. 92.

The transmitting part comprises threce
thermionic valves, two of three electrodes
and one two-electrode rectifying valve. One
of these valves is shown in Fig. 93.

In the actual transmitter, a view of which
is shown in Fig. 92, onc of the three-elec-
trode valves is the power or gencrating
valve; the other is the control valve; and
the two-electrode valve is used for recti-
fying the alternating current supplied by a
transformer in one of the lower cupboards,
taking its primary current from a rotary
converter, which transforms direct electric
current into alternating current at a fre-
quency of 150 cycles and 85 volts EALF.

The diagram of connections is shown in

Fig. 94. It will be seen that the alternating
current supply (A.C.) is fed into an alter-
nating current transformer called the power
transformer, and also into two smaller
transformers which step down the voltage,
and supply current at 12 volts for heating
the filaments of the three valves. The elec-
tromotive force of the power transformer
is rectified by the two-clectrode valve on the
right-hand side of the diagram. and used to
charge two reservoir condensers connected
to a smoothing choking coil, and these con-
densers supply a steady or direct high volt-
age to the plates or anodes of the two three-
clectrode valves on the left of the diagram.
The valve marked “power valve” has its
plate and grid circuits coupled through a

Choke )
26 Sy =
+
Fe
p &)
T 8~
Fig. 90. Arrangement of Circuits for Rectifying

an Alternating Current Supplied from a Transform-
er T by Means of a Fleming Valve and Con-
denser C.

reaction coil, and high frequency oscillations
are therefore created in the coil L,, to the
upper end of which is attached the aerial
wave ., and its lower end to an carth plate.
Continuous or undamped carrier waves are
accordingly radiated from the aerial.

The amplitude of these waves is con-
trolled by the microphone 1/ in conjunction
with the control valve (middle). It will be
seen from the diagram that the grid of this
control valve is connected to the secondary
terminal of a transformer, in the primary
circuit of which is a 3-cell battery and the
carbon microphone A/, On speaking to this
microphone the clectric potential of the grid
of the control valve is varied in accordance
with the wave form of the aerial speech
waves, and this in turn fluctuates the plate
or clectron current in the control valve.
These variations in the plate current are
caused to affect in like manner the potential

By Courtesy of Marconi Wireless
Telegraph Co., Ltd.
Fig. 93. Large Three-Electrode Transmitting
Thermionic Valve for Generating High Frequency
Continuous Currents
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of the plate of the generating valve, and
therefore the amplitude of the carrier waves
emitted from the aerial. Accordingly we
have the wave form of the speech sounds
impressed upon the amplitude or height of
the carrier waves and the transmitter affects
in like manner the current in the distant
receiver circuits.

This plant is designed to operate with
vave-lengths of 1,000 or 2,000 meters, and
it is called a half-kilowatt plant because it
employs about 500 watts in electric power to
operate it. In more powerful transmitters
the power valve is duplicated, or there may
be three or more power valves, and two or
more control valves. The necessary high
voltage for the anodes or plates of these
valves may be obtained from high voltage
(1,000—2,000 volts) direct current dynamos,
and in the case of aeroplanes the small high
tension dvnanio is driven by a little wind-
screw or windmill caused to rotate hy the
rush of the acroplane through the air (see
Fig. 95).

This dynamo may have two separate arma-
tures, one providing a current of about 0.1
ampere at 1,500 volts for charging the valve
anodes, and a low voltage armature provid-
ing a current of 5 amperes or so at 7 or 8
volts for incandescing the filaments of the
valves.
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By Courtesy of Marconi Wircless Telegraph Co., Ltd.
Fig. 94. Diagram of Connections in the Transmitter Part of the Half-kilowatt Wireless Telephone

Anparatus Shown in Fig, 90.

employ amplifying valves to magnify the
oscillatory currents in the receiving circuits.

We have already explained that this am-
plification can take place on the high fre-
quency currents set up in the aerial wire

P S LR THET

By Courtesy
of Marcont
Wircless
Telegraph Co..
Lid.

Fig. 95. Air-
craft Wireless
Telephone Set
as Made by
Marconi Wire-
less Telegraph
Company. In
the Center of
the Illustration
at the Bottom is
Shown the
Small Direct
Current Dynamo
Driven by a
Wind Screw
Which Supplies
the High Plate
Voltage for the
Generating
Valves.
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An ingenious part of the equipment for
aircraft in the aircraft plant of Marconi’s
Wireless Telegraph Company is the arrange-
ment of remote control, in which all the
valves and supply circuits of the transmitting
part of the arrangement are brought into
operation merely by pressing a switch on the
handle of the speaking microphone, which is
the only part the aeroplane pilot or observer
need touch, or has within reach.

The layout of apparatus shown in Fig. 95
gives some idea of the apparatus as installed
m an aeroplane. Connections are made by
means of heavily insulated cables having
plugs at their extremities, the instruments
to which the conuections have to be made
being provided with sockets to receive them.
The transmitier is similar to an ordinary
telephone transmitter in shape, with the ex-
ception that there is no receiver atrached.
,its place being taken by the head receiver
telephones worn in the operator’s cap.

RECEPTION OF WIRELESS TELEPHONIC
SPEECH

We have then to describe the arrange-
ments in the practical receiving apparatus.
The use of a single rectifying valve or a
crystal in the receiving circuit as already
described is only suitable for short ranges
of 10 or 20 miles, or so, from fairly power-
ful transmitters. In actual wireless te-
lephony over great ranges it is necessary to

and associated circuits by the carrier waves.
or it may be effected after rectification of
the high frequency currents into low fre-
quency or speech frequency varying cur-
rents. The former is termed radio-amplifi-
cation and the latter audio-amplification.
In the case of radio-amplification the feeble
currents set up by the carrier waves in the
aerial wire A (sce Fig. 96), are caused to
induce other similar currents in an asso-
ciated and tuned coupled circuit, comprising
a condenser C and inductance coil 5. A
three-electrode valve has its grid and fila-
ment respectively connected to the terminals
of the tuning condenser C.

The variations of potential thus produced
in the grid cause similar changes in the

4

plate current of that valve supplied by the
high tension battery as already explained.

This plate current may include the pri-
mary coil of a transformer cousisting merely
of two insulated wires wound on a hobbin.
hut without any iron core.

The secondary circuit of this transformer
may have its terminals counnected respec-
tively to the grid and filament of a second
valve, and the same arrangements may be
made for a third valve. If, then, the first
valve and associated transformer magnify
the grid-potential variations say five times,
the coupling of two valves and transform-
ers will magnify it 25 times, and a third
set 125 times, and so on.

We can, in this manner use several ampli-
fving valves for radio amplification.

If we employ two-coil transformers as
shown in Fig. 96, we need then only one
high tension battery or dynamo to supply
the high potential for the anodes or plates
of all the amplifying valves. It is then neces-
sary to explain in the next place the methods
by which the three-electrode valve operates
as a detector of oscillations. The reader will
bear in mind that the carrier electric waves
which arrive from the sending station arc
high frequency electric waves of a certain
wave-length and amplitude. or wave height.
The cffect of speaking to the microphone
in the transmitting plant is to alter the
amplitude of these waves. but not their
wave-length.  The amplitude varies in ac-
cordance with the wave form of the speech
sound. so that we may say that the oscilla-
tions produced by the carrier waves in the
receiving aerial consist of very rapid or
high frequency electric currents, which also
have slow or low frequency variations .of
amplitude superimposed. These slow varia-
tions of current correspond to the speech
waves made at the sending end. The radio-
anmiplification increases or magnifies these
currents all in the same ratio.

We have then to impress these slow varia-
tions upon a receiving telephone. Tt would
be no use. however. to insert a telephone
receiver in the plate circuit of the last radio-
amplifying valve, hecause a telephone re-
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Two or More
Amplifying
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Valves for Mag-
nifying the
Feeble Oscilla-
tions in the
Aerial Wire A.
V1 and V2 Are
the Thermionic
Amplifiers,

T1 and T2 the
Coupling Trans-
formers and Bl
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Plate Batteries.
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ceiver contains a coil of wire of many
turns wound upon the iron pole pieces of
a magnet. Such a circuit has a very large
inductance, which means that rapid changes
of current cannot take place in it. Hence
the telephone coil will not permit the pas-

In Fig. 97 in the upper diagram (a) the
ordinates of the curve represent the high
frequency current in the receiving circuit
as magnified by the radio-amplification. This
current has low {requency variations of
amplitude superimposed upon its high fre-
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Fig. 99.
A View of
a Seven-
Valve Re-
ceiver as
Made by
the Mar-
coni Wire-
less Tele-
graph
Company.
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By Courtesy of Marconi Wireless Telephone Co., Ltd.

sage through it of a high frequency alternat-
ing current. It offers too much tmpedance,
as it is called, to such a current. More-
over, the mean value of these high fre-
quency oscillations of varying amplitude is
constant. We have therefore to insert in
the valve receiving arrangement a rectify-
ing valve to change these high frequency
currents of fluctuating strength ‘or amphi-
tude into pulsating electric currents always
flowing in one direction. This can be done
by taking advantage of the form of the
characteristic curve of the valve.

It has already heen explained that when
we give to the plate or anode of the valve
a positive potential, electrons are drawn away
from the filament, and this clectron stream
is generally increased by giving the grid a
still greater positive charge. There is, how-
ever, a limit to this electron current which
is fixed by the temperature of the filament,
and it cannot be increased bevond a certain
amount at any given filament temperature.
This limiting current is called the saturation
current at that temperature.  Corresponding
to this saturation stage the characteristic
curve has, therefore, a bend or change of
direction. 1In the same manner, if we give
the grid a gradually increasing negative
charge, and thus steadily diminsh the electron
flow from the filament, we find the char-
acteristic curve at the lower end bends over.
Suppose, then, that we give the grid of a valve
a negative potential, say about four volts
compared with the filament, and then super-
impose on this steady grid voltage a fecble
high frequency alternating voltage. It will
he clear that when the small alternating
potential makes the grid negative, the
thermionic current or electron stream from
the filament cannot be much reduced be-
cause the grid has already been made strong-
Iy negative. When the alternating potential
applied to the grid is positive, then the
electron strcam is sensibly increased. The
result, then, of imposing a feeble alternating
potential on the grid in addition to a steady
negative potential is to increase on the
whole the electron stream from the filament.

1f, then, the alternating potential suffers
changes of amplitude, as it does when the
carrier clectric waves are changed in height
by speaking to the microphone, in the trans-
mitter, the electron stream of the detecting
valve will experience similar increases in
mean strength, although there are also rapid
variations in the cnrrent. The actual
changes produced in the currents will be
best understood by a series of diagrams.

quency, but the mean value of the current
is always the same. The second diagram
(b) shows the effect on this current of the
detecting valve, the grid of which has a
stcady negative charge given to it. Since
the electron current cannot then be much
decreased, the effect of the additional nega-
tive charge given to the grid produced by
the superimposed alternating potential is ex-
tremely small, but the effect of the positive
charges is to increase the clectron current.

The mean value of the current therefore
fluctuates, as shown by the ordinates of the
dotted line in diagram (b). Tf then the
plate circuit of the detecting valve has
included in it the coils of a receiving tele-
phone, the rapid variations of current would
produce no effect in the telephone, but the
slow variations of the mean current cause
the diaphragm of the telephone to vibrate.
and its motions correspond to the slow or
audio-variations in the amplitude of the
carrier waves. Hence the receiving tele-
phone will reproduce the speech sounds
made to the transmitting microphone, the
cnergy being conveyed by the carrier waves
as above described. We can also employ
one or more amplifying valves to increase
the amplitude of the rectified low frequency
speech current variations, which is termed
audio-amplification.

For this purpose one or more three-clec-
trode valves are placed after the detector
valve, and have induction coils inter-connect-
ing their grid and plate circuits exactly as
in the case of the radio-amplifying valves.
These induction coils or transformers may
have cores composed of hundles of fine iron
wires, which increases their effect, and has
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formation of low frequency oscillations. We
can thus employ two or three audio-amplify-
ing valves and put the telephone receiver in
the plate circuit of the last valve, as shown
in the diagram in Fig. 98.

A multiple valve receiver may therefore
comprise two or three radio-amplifying
valves, a detector valve, and one or two
audio-amplifying valves.  The Marconi
Company have designed a seven-valve re-
ceiver, in which six of the valves are radio-
amplifying, and the seventh and last valve
the detector valve (see Fig. 99).

A simple form of valve-receiving circuit
comprises a single detector valve, the grid
of which is connected to one terminal of the
tuning condenser in the receiving circuit,
and also a single audio-amplifying valve
with a telephone receiver in its plate circuit.
The nccessary negative potential is given to
the grid of the detector valve by means of
an arrangement called a potcentiometer.

A long fine wire wound on a suitable sup-
port has its terminals connected to a few
cells of a battery, which may bhe the fila-
ment heating battery. By means of a slid-
ing contact we can connect a point on this
wire to the grid, and by changing the posi-
tion of this slider apply to the grid a nega-
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tive potential, or two or three volts or
more as required, to bring the plate or
clectron current of the valve to that point
on the characteristic curve which corresponds
to the beginning of the lower bend of the
curve.

In order that telephonic speech may be
transmitted without distortion, it is essential
that the radio-amplifying valves should have
a characteristic curve which is nearly
straight or flat in the central part. It is
only under this condition that the compli-
cated changes in the plate current will jollow
exactly the complicated changes n grid
potential, and hefice amplify without dis-
torting the wave form of the oscillatory
currents. This result is achieved by certain
precautions in the design of the amiplifving
valves.

\We have already explained that in a valve
transmitter for wircless telephony there
must be a valve, the plate and grid circuits
of which are coupled inductively to produce
high frequency oscillations in the plate cir-
cuit and radiate carrier waves from an as-
sociated aerial as in Fig. 101 Wc have
then to modulate the amplitude of these
carrier waves hy means of a carbon micro-
phone in accordance with the wave form of
the speaking voice. One way of doing this
is by coupling a microphone M industively,
that means by means of an inductance coil
or transformer to the plate circuit of the
generating valve as shown in Fig. 101, This
method has disadvantages in practice. A
bhetter method ot varying the amplitude of
the carrier waves hy means of the speech
microphone has been called choke control.
It has been found very suitable for the
telephone transmitters of airplanes on ac-
count of its great simplicity.* It employs
a power and a control valve, which both
derive their filament heating and plate cur-
rents from the same low and high voltage
batteries (sce Fig. 102). The plate cr anode
of the control valve is connected to omne
end of a large inductance or choking coil
having an iron core, marked L in the dia-
gram. The high frequency currents set up
in the aerial wire by the power valve can-
not pass through this choking coil, but find
their way to carth through a condenser C.

The steady or direct current from the
high voltage battery marked H.T., can, how-
ever, pass through the choking coil. When
speech is made to the microphone the po-
tential of the grid of the control vaive is
varied, and also low frequency variations
are produced in the plate current of the
control valve. These changes of current
strength produce large variations in the
potential at the upper end of the choking
coil L, which increase or diminish in a very
marked and corresponding manner the plate
current of the power valve. These surges
react through the inductive coupling of the
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Fig. 101. Circuits of a Simple Form of Wireless

Telephone Transmitter With the Microphone M

Inductively Conncctedvtol the Plate Cir:cuit of the
alve.
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* See Major C. E. Prince, O.B.E,, “Wire-
less Telephony on Acroplancs.”—*"he Jour-
nal of the Institution of Electrical Engin-
cors” ol SR, p 377, May, 1920.

grid and plate circuit of the power valve
upon the grid potentials. Hence the effect

of speaking to the microphone is to make
large percentage changes in the amplitude
of the high frequency oscillations set up in
the aerial, and therefore upon the amplitude
of the radiated waves.

DUPLEX WIRELESS TELEPHONY

Another matter of considerable importance
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England and Landvoort, near Haarlem, in
Holland, in 1921.

The distance between these places is 112
miles. At cach place a transmitting and
receiving station was established about 700
vards apart. Let us call these stations T,
and R, in England, and T, and R in Hol-
land. The station T, telephones to station
R, with a wave of 98 meters wave-length,

By
Conrtesy
of Marconi
Wircless
Telegraph
Co., Ltd.
Fig. 100.
Aircraft
Receiving
Set Com-
prising
Three

H. F

Amplifying
Valves, a
Detecting
Valve and
One L. F.
Amplifying
Valve Con-
nected to
the Head
Phenes
Through
an Induc-
tion Coil.
—J

in connection with wireless telephony is the
arrangements necessary to allow the two
correspondents to “cut in” and interrupt
each other in course of a conversation. We
know that when two people are conversing
through a single speaking tube they have to
be careful not to interrupt each other. for
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Fig. 102. Arrangement of Circuits in a Wireless

Telephone Valve Transmitter Called a *Choke

Control” Because it Employs a Choking Coil L or
Large Inductance.

ii both try to speak at once, or hoth listen
at once, only confusion results. On the other
hand, in the ordinary use of the exchange
telephones we listen and speak at the same
time. The listener can cut in with an inter-
jection or question, or assure the speaker
he is hearing, or ask for a word or sentence
to be repeated. In the first forms of wire-
less telephony this cutting in was impossible.
The aerial wire at each station had to be
switched over from the transmitter to the
receiver as required, and each correspondent
had to be certain his distant collcague was
ready to listen before he began to speak.
This difficulty is to some extent obviated by
the use of two slightly different wave-lengths
for sending and receiving, and the separation
of the sending and receiving stations at each
post by a certain distance. This was done
in the case of the wireless telephone demon-
strations across the North Sea conducted
by Marconi’s Wireless Telegraph Company
between Southwold on the east coast of

and the station T. transmits to R, with a
wave 94 meters wave-length,  This difference
of wave-length (4 meters) was found to be
suflicient to prevent the transmitter “jam-
ming”* the near-hy receiver on the same side,
At cach transmitting station there was a
valve transmitter made as above described.
and a transmitting aerial 18 meters high, in
which was created an aerial current of
5—8 ampercs, which was modulated by an
ardinary telephone exchange microphone.

The total power taken up by the trans-
mitter was about 5 kilowatts, and of this
10 per cent, or 0.5 kilowatt, was radiated
from the aerial in the form of carrier waves.
Underground wires were hrought from the
receiving station to the transmitting station.
so that the actual speech and hearing on
cach side of the sca was conducted from
one place, and the recciving valves could
have their filament currents and high voltage
circuits switched on from the speaking sta-
tion. In this manner ordinary telephonic
conversation was carried on perfectly.

The problem of duplex wireless telephony.
meaning by that the ability of the two con-
versationalists to speak and hear at the
same time and “cut in” as they please, can-
not he considered as completely solved by
the two-wave and separate station systenn
hecause such method could not be applied
in the case of airplanes or ships for want
oi space. Accordingly the problem has
cugaged much attention.  The difficulty of it
will he realized when it is noted that in
many cases where wircless telephony is of
the utmost importance, as in speaking to or
by airplanes from or to the ground station.
only a single aerial is practicable on the
airplane, and therefore the act of sending
sets up strong oscillations in it, which, if
they have access to the receiving apparatus
tuned for the same frequency, may com-
pletely jam the latter and set it out of order.
ITence the real problem is to find a method
of connecting the receiving apparatus to
the aerial in such a fashion that the strong
oscillations set up on sending shall not have
access to it.

One solution which has been suggested.
but which is only an imperfect solution, is
that often called the quiescent aerial. In
this case the permanent high frequency os-
cillations are not maintained all the time in
the sending aerial and modified in amplitude
by the speech microphone on speaking. but
the high eclectromotive in the plate circuit
of the generating valve is applied only hy the
microphone when it is actually in aperation

(Continued on page 294)
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Multi-Layer Coils

AN ACCOUNT OF THE THEORY AND P
USEFUL TYPES OF CONCENTR

N beginning the consideration of the
various types of multi-layer coil, I wish
particularly to impress upon my readers
the fact that cach type is of 1ecessity
a compromise between two opposing
factors. The efficiency or otherwise of any
particular type depends very largely upon a
satisfactory halance having been achicved
between those factors, and if the amateur
will realize clearly what the halance should
be he will. T think, waste no more of his
dia §"centre hole _
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hard-carned cash upon inefficient coils in
which it scarcely exists. (It should. per-
haps, be explained at this point that the
object of this series of articles is. first. to
provide instructions for the winding of vari-
ous types of coil, and, second, to give suffi-
cient insight into their principles to enable
a wise choice to be made if coils are pur-
chased.)

Let us consider. then, what are the two
opposing factors between which a satisfac-
tory compromise must be achieved to pro-
duce a good multi-layer coil.  They are.
briefly, efficiency and compactness, and they
are opposed in this sense: the whole object
of the multi-layer coil is to obtain compact-
ness—that is, we wish to coil up a large
quantity of wire in a small space—yet we
know that the efficiency of a tuning induct-
ance depends, among other things, upon
keeping its internal capacity as low as pos-
sible, which can only be achieved by keeping
well separated from each other all turns
between which there is much difference of
potential.  Thus, turn No. 20 must not lic
side by side with turn No. I, though turn
5and turn 1 may do so without much harm
resulting.  The worst possible arrangement
would be to wind a laver of, say, 100 turns
upon a tube, then over this another layer,
and so on until the required number of turns
had heen wound on. A mnment's thought
will show why this arrangement of turns
is bad, and will enahle the reader 1o appreci-
ate the statement that the best possible Sys-
tem of winding, judged from the internal
capacity point of view, is the simple single-
layer type. in which there is very little dif-
ference of potential hetween adjacent turns.
From the foregoing it will he grasped that
the difference of potential between any two
turns depends upon the number of turns
separating them electrically in the winding.
Thus. there will be a comparatively small
difference of potential between, say, the first
and third turns, and a comparatively large
one between the first and fifticth.

It follows, then, that a good svstem of
multi-layer windings is one in which turns
with a considerable difference of potential

By G. P. KENDALL, B.Sc.

hetween them are kept well apart in the coil,
and in which all turns are spaced out from
their neighbors as much as is possible with-
out making the coil too bulkv. There are
many such systems, and 1 propose in later
contributions to explain some of the best of
them.

The essential point to grasp is that there
must he spacing between the turns: no coil
which appears to be a solid mass of wire,
with considerable depth and breadth, can
possihly he really efficicnt, no matter how it
is wound. Since in most systems of multi-
layer winding the spacing is produced by
some arrangement of crossing turns the
actual amount of spacing-out depends in
part on the thickness of wire used, and this
should be noted when examining a coil.
Also, when winding your own. use as thick
a4 gauge as reasonable limits of the size of
the coil will allow. This is important, not
merely because it reduces the internal ca-
pacity of the coil, hut hecause it helps to
keep down its resistance, and hence the
damping of any circuit in which it is con-
nected.  This matter of the gauge of wire
to use is one to which the amateur would
do well to pay greater heed, for much effi-
ciency may be lost by the use of unduly
fine wire.

In this connection it may he well to give
some definite guidance, and T append a table
giving the required information :
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Fig. 4
Fig. 2 Shows a Secticn of a Three-Pile Winding;

Tig. 3 of a Three-Layer Winding; Fig. 4 Shows
the Successive Stages in a Two-Pile Winding.

’ Wavelength. Size of Wire, '

300-1.000 meters No. 22
1.000-5,000 v No. 24 or 26
3,000-20,000 No. 30

[t will be noted that for the longer waves
a fairly fine wire is indicated, while a thick
one is recommended for short waves. This
is simply because long wave coils must con-
tain a large number of turns, and would be
of very large size if they were not wound
with fine wire, whereas in the short wave
coil, with its small number of turns, it is
possible to secure greater efficiency by the
use of thick wire.

It is not, T think, gencrally realized that
the hasic principles of the *slabh” and the
“pile” systems of coil-winding arc essentially
the same: in cach we find that although
turns between which there is much difference
of potential are fairly well separated, there
is no spacing between adjacent turns other
than that provided by the insulation of the
wire. Hence, while fair efficiency can be
obtained in properly wound examples. these
systems do not give the best possible resuits.

RACTICE OF ALL THE MOST
ATED INDUCTANCES.

Of the two, pile-winding usually produces
a  coil of least internal capacity, but it is
not a sufficiently compact system for coils
of very high inductance, and for these the
slab coil is generally preferred. The latter
type is extremely compact, very casy to wind
(or cheap to buy, as the case may be), and,
in spite of its only tolerable efficiency, it may
be recommended for long-wave tuning to
the beginner who wishes to put together as
cheaply and easily as possible a set which
will work, and which can be improved later.
If the reader would prefer to adopt at the
heginning a somewhat more troublesome
but considerably more efficient type of coil,
he is advised to wait for the next instal-
ment of this serics, in which will be de-
scribed the “lattice” coil and a modification
thereof which 1 have devised and which T
find superior to any of the coils now on the
market.

THE SLAB SYSTEM

The slab coil consists of a flat disc of wire,
varying in size from perhaps 2 in. to 5 in.
in diameter, and from % to % in. in thick-
ness, ‘held together by paraffin wax or varn-
ish.  The process of winding is extremely
simple : a wooden former or bobbin is used
which is very similar to those employed for
winding the sections of spark coils, and
the wire is run in quite irregularly until a
coil of the required size has been produced.
The former is then soaked in a bath of
melted wax, taken out and cooled, and the
coil taken out by separating the two halves
of the wooden bobbin. The necessary de-
tails for the construction of a simple former
are given in Fig. 1

To wind slab coils with the maximum of
case some means of rapidly revolving the
former is required; the one illustrated is
intended to he held by its central spindle in
the chuck of either a lathe or a breast-drill
held in a vice. By either of these methods
the wire can be run in at quite a high speed,
and large coils wound in a few minutes.
When the required amount of wire has been
wound in secure the end and soak the form-
er in melted wax until bubbles cease to
rise, then take it out, drain out the super-
fluous wax, and allow to cool until it is
only slightly warm. Next slacken off the
clamping nuts of the former, and separate
the coil from the wooden discs by running
a hot table-knife round between them. The
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Fig. 5 Shows the Formation of a Three-Pile Wind-
ing, and Fig. 6 of a Four-Pile Winding.
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coil can then be easily removed when the
former is taken apart. (Do not heat that
knife in the fire; dip it in boiling watcr.)

A series of slab coils suitable for long-
wave tuning may be wound with No. 30
double cotton-covered wire with the fol-
lowing numbers of turns: 500, 750, 1,000
1,250 1,500.

THE PILE SYSTEM

Pile-winding differs from the slab tnethod
mainly in that it produces a cylindrical coil,
and that the turns are arranged in a definite
order. It bears a considerable superficial re-
semblance to ordinary layer-by-layer winding,
the distinction heing that in pile-winding the
turns are wound on so as to hring together
only those between which there is a small
difference of potential, and to keep others
scparated.  This is actually done by winding
on all the layers at once, instcad of one by
one; one turn is wound upon each layer in
rotation until the coil has grown to the neces-
sary size. Thus, if a three-layer pile-wound
coil is being made, the wire will be wound
on in this order: first. a turn on the bottom
layer, then one on the sccond layer, and
then one on the third, after which the wire
returns to the bottom layer and the process
is repcated. Figs. 2 and 3 will probably
convey a clearer conception of the method
than any verbal description. Fig. 2 is a
section of a “three-pile” winding, and Fig. 3
is a section of a three-layer winding in
which the layers have been wound on sepa-
rately. The numbers within the circle repre-
senting the turns of wire indicate thc order
in which the turns were wound on.

Pile-winding is naturally somewha: more
dificult than the previous method, and a
certain amount of skill has to be acquired
before it can he done easily and quickly.
The process is rendered considerably easier
by the use of a suitable gauge of wire, since
the thicker wires are too stiff for conveanience
and the thinner ones not stiff enough for the
turns to remain where they are placed.
Nos. 24 to 28 will be found to be the easiest
for pile-winding.

For the first attempt a two-pile winding
should be tried, since this is the easiest for
a novice to tackle. The method of pro-
cedure follows: first secure the end of the
wire to the tube upon which the coil is to
be wound (by passing it through two holes),
and then wind on two turns side by side.
Next, keeping the wire tight, hitch ‘t back
and wind the third turn on top of the first
two. On the completion of this turn take
the wire down on to the former again and
wind turn No. 4 beside turn No. 2. Turn
No. 5 will then be wound on beside No. 3.
No. 6 beside No. 4, and so on, adding turns
alternately to the top and bhottom layers
until the coil is complete. Fig. 4 shows
these operations in stages and should make
the matter clear. When the coil is finished
it may be either waxed or varnished with
shellac and well baked.

To wind a three-pile coil the prccedure
is as indicated in Fig. 5; while the beginning
of a four-pile winding is shown in Fig. 6.
A greater number of layers than four, or
perhaps five, is not advisable, partly on ac-
count of practical difficulties in winding and
partly hecause the self-capacity of the coil
becomes excessive if a greater dedth of
winding is used.

In conclusion it should be pointed out that

Fig. 8. Note

Section of a Lattice Coil Winding.
the Zig-Zag Turns that Space Each Layer
of Wire.

the pile-wound c¢5il has onc point of supe-
riority over all other multi-layer types: it
is quite casy to calculate its mductance
with an accuracy sufficient for most pur-

Fig. 10.
Lattice

Illustrating the
Coils.

g Method of Winding
A Zig-Zag Turn Spaces Each
Successive Layer.

poses.  The following formula will he found
to give quite a good approximation:
mD*N*Pk
| S
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microlienries) 1’()00

Where D = diameter of coil in centimeters.
! = length of coil in centimeters.

N =number of turns per centimeter
in any one of the layers.

P =number of layers or “piles” in
the coil.

k =a constant whose value depends
upon the ratio of the length
of the coil to its diameter.
Various values of & are given
in the table helow.

k

o[~

0.51
0.62
0.67
0./6
0.81
0.84
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Fig. 7. Speci-
mens of Duo-
Lateral and
Lattice Coils.
Note the Track
of the Zig-Zag
Spacing Turn in
the Lattice
Coil.
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3.00 0.86
3.50 0.88
4.00 0.90
5.00 0.91
6.00 0.92

THE LATTICE COIL

Taking into account its efhciency and its
easc of winding, the “lattice™ coil is perhaps
the most suitable multi-layer for general
amateur use. Its construction is very simple,
for it is merely a layer-by-layer winding, the
layers of which contain a small number of
turns, and are separted by a special zigzag
spacing turn, the coil being in the form of
a disc of diameter up to 5 in., and thickness
up to 1. (Fig. 7). A section of a por-
tion of a lattice winding is given in Fig. 8.

The method of winding by hand is simple:
A “former” is used, which consists of a
wooden cylinder, say 1% in. in diameter and
2 in. long, in which are driven two radial
rows of pins, say twelve in a row, the pins
heing “staggered” in the rows, and the rows
separated by a distance depending upon the
thickness of the coil to be wound (Fig. 9).
Suitable pins for the purpose may be made
by cutting No. 16 or 18 galvanized iron
wire into lengths, or one can use slender
wire. na’ils, or the pins which joiners call

sprigs. The method of winding is to
commence by putting on a zigzag turn round
the outside of the pins, as shown in the plan
in Fig. 10 (a). On the completion of this
turn the wire is wound on in a single layer
across the former (Fig. 10 (b) ). then an-
other zigzag turn is put on, to be followed
by another laver, and so on alternately until
the required number of turns has heen
wound on.  The coil is then well soaked in
melted paraffin wax, taken out and drained
as completely as possible, allowed to cool,
and removed from the former by extract-
ing the pins (with a pair of pliers) and
pulling out the first zigzag turn, after which
it will come away easily.

Tt will be found quite a simple matter to

(Continied on page 306)

Fig. 9. A Former for Winding Lattice Coils,
Made of Wood with Pegs Placed in Holes Along
Its Periphery.
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Continuous Wave and Radiorhone Transmitters

N this series of articles it is proposed to
take up i a simple but thorough way
the subject of C.W. oscillators and
radiophone transmitters, giving the the-
ory and practical applications, especially

with respect to the actual design of sets of
different powers suitable for amateur use.
[n this first article the theory will he given
and the principle of the generation of C.W.
oscillations by vacuum tubes will be ex-
plained. The various types of circuits which
may be used will be gone into, and it will be
shown how a very simple, low power C.W,
transmitter may be made of a regenerative
receiver.,

In the past, amateurs have used as trans-
mitters the simple spark gap or some more
or less advanced modification of the spark
gap. Some of them still use this form of
transmitter. It is becoming ohsolete, how-
ever, due to the fact that it has a number of
disadvantages. It creates a lot of interfer-
ence and does not carry as far as the C.W.
transmitter. The C.W. transmitter generates
currents which have uniform and equal am-
plitudes, while the spark transmitter gener-
ates currents which have a decreasing am-
plitude (Fig. 1). Thus it is seen that the
energy in the C.W. wave for the same power
input must be greater than for the spark
wave, hence the efficiency is greater. For
these reasons the spark sets, though they
have given good service until recently, must
make way for the C.W. sets. For the gen-
eration of continuous waves a number of
different devices may be employed. There is

Fig. 4

Oscillations Produced by a C.W. Trans-
Right: Oscillations  from a Spark
Transmitter.

Left:
mitter.

first the arc. This is used essentially in
commercial, medium and high power stations,
though some low power stations are also
equipped with arcs. For amateurs the arc 1s
really out of the question, first because it is
quite difticult to build a good operating arc.
secondly it would be somewhat expensive,
and thirdly the arc has the great disadvan-
tage that it cannot generate efficiently the
low waves which the amateurs use. Then
there is the alternator which is used so ex-
tensively on trans-Atlantic work. This is
likewise out of the question for the amateur
because a good alternator must be bought
and is entirely too expensive. There is
finally the vacuum tube. This, for the ama-
teur, is an ideal generator. The cost is
within his means, its operation is silent, it is
madc in a number of sizes or powers and he
can therefore find one which just suits his
purpose, and it operates very well on the
waves which he uses.

THE FEEDBACK SYSTEM

The radio fan who is contemplating build-
ing a vacuum tube C.W. oscillator is already
acquainted with the vacuum tube as a detec-
tor and amplifier. Let us, therefore, go
straight to the heart of our subject and sec
how and why a vacuum tube can generate
C.W. oscillations. Tts ability to generate
oscillations is hased directly on its ability to
amplify. Every amplifier is capable of act-
ing as a generator if properly arranged in a

By L. R. FELDER
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circuit.  To understand more readily this
basic principle let us take an illustration
which will be familiar to practically all the
readers.  When the telephone receiver is
placed up against the telephone mouthpicce
or microphone we hear a very loud, piercing

noise.  Almost evervhody has tried this
Generat !
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Arrangement for Feeding Some of the Amplified
Output Back to the Grid Input Circuit.

stunt.  What is happening here is that the
microphone and telephone receiver, which is
an amplifyving system, generate audio fre-
quency oscillations when properly located
with respect to cach other. The ordinary
room noises which get into the microphone
are amplified and passed through the tele-
phone receivers. The amplified sound pro-
duced hy the vibration of the receiver dia-
phragm then acts on the microphone, since
it is placed up against it, and this is again
amplified, and so on. This cycle of occur-
rences takes place until the sound builds up
to the limits of the capacity of the micro-
phoie telephone system. In other words, by
properly placing the amplifying system of
microphone and telephone receivers we have
been able to build up audio frequency oscil-
lations. This system constitutes an audio
frequency oscillator.

In a similar manner the vacuum tube am-
plifier if properly connected in an electrical
circuit will generate radio frequency oscil-
lations.  Suppose we have a vacuum tube
amplifier connected in a circuit such as Fig.
2, and suppose we impress a radio frequency
voltage on the grid of the tube. This input
is of a certain power, P. Now since the
tube is an amplifier it follows that we have
more power in the plate circuit than in the
erid circuit, the amount depending upon how
much the tube amplifies. Let us say that
the tube amplifies five times; then we have
five times as much power in the output cir-
cuit as in the input circuit. Since we have
more power now than when we started we
can take some of this power, say one-fifth,
in the ontput circuit, and bring it back ta
the grid or input circuit, and still leave four-
fifths of the total outpnt power in the out-
put circuit. But when we bring part of this
output back into the grid circuit it is again
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Fig. 3

A Simple C.W. Transmitter Circuit, Similar to a
Regenerative Receiving Circuit. L-2 is a Tickler
Coil.

amplified and we have more power in the
output circuit. In other words, due to the
fact that the tube amplifies, we can always
take some of this extra amplified power and
use it in the input circuit to be re-amplifed.
and by continually bringing back to the grid
some of the amplified output we keep the
circuit constantly oscillating.  Once we have
enough oscillating power in the plate circuit
to feed back into the grid circuit the system
keeps up oscillating. Tt will now be clear
why any amplifying system may he an oscil-
lating system, for more power comes out of
the system than is put into it, and part of this
increased output is used as the input to keep
this ¢ycle up. The amateur should not imag-
ine that this is a perpetual motion system.
Actually the amplification of the radio oscil-
lations 15 due to the fact that the plate hat-
tery supplies the necessary power to amplify
the small, feehle oscillations which are im-
pressed on the grid.
HOW OSCILLATIONS START

Tt will be evident now to the reader that
oscillations may be generated if first some
radio frequency oscillations are applied to
the grid of the tube, as in Fig. 2. But the
question may arise in his mind as to how
oscillations are generated when there are no
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To Transmitting Key
Fig. 4

Showing How a Regenerative Receiver Can Be
Used as a Transmitter for Short Distances.

oscillations first applied to the grid of the
tuhe, as is the case with standard C.W.
oscillators.  The switch is closed and oscil-
lations are produced. The same thing hap-
pens here as in the case of the microphone
and telephone receiver. Any disturbance 1n
the grid circuit will he amplified in the plate
circuit, part of this amplified energy is fed
back into the grid and re-amplified and so
on, thus producing oscillations.  But how is
the original disturbance in the grid pro-
duced? Simply by the closing of the plate
circuit switch. In Fig. 3 we have the reg-
ular tube circuit and the two coils L, and
L., by means of which some of the energy
of the plate circuit is induced back into the
grid circuit. Now when the fitament is burn-
ing it emits electrons, but none of them flow
to the plate when there is no voltage applied
to the plate. At the instant the plate switch
is closed a current flows between the plate
and filament. The current in coil L; has
therefore changed from zero to the value of
the plate current. This change of current
induces a voltage in the grid coil L, which
is immediately applied to the grid of the
tube.  We have here our initial grid dis-
turbance. This small grid voltage is ampli-
fied by the tube, part of this amplified energy
is fed back into the grid, re-amplified and so
on, thus generating oscillations. The tuhe
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is thus seen to be a generator of C.W. oscil-
lations by virtue of the fact that it is an
amplitier and that the plate and grid circuits
are sp coupled that energy from the plate is
fed back into the grid. dny amplifving sys-
tem is capable of generating oscillarions if
the output and input circuits are suitably
coupled to each other. This is the basic
principle on which the vacuum tube oscil-
lator depends. When the plate and grid cir-
cuits are coupled to each other and oscilla-
tions are produced, these do not build up
mdetinitely, for a tuhe has a certain inherent
limitation which holds the maximum ampli-
tude down to definite values depending upon
the structure of the elements. Thus the
power of the wenerated oscillations is a cer-
tain finite value.

The details of the principle of the nroduc-
tion of C.W. oscillations by a vacurm tube
are here given in detail because they are not
very well known by amateurs. Once the
bastc underlying theory is really understood
the practical applications become 2 little
easier.

REGENERATIVE RECEIVERS AS C. W.
OSCILLATORS

We thus sec that by properly coupling the
plate or output circuit of a V.T. amplifier to
the grid or input circuit oscillations will be
generated.  Now every vacuum tube is an
amplifier, this property is what makes it so
important. A vacuum tube detector in a re-
generative receiver acts as an amplifier. Con-
sider the simple regenerative receiver of Fig.
4, which wuses the popular tickler circuit.
The tickler coil T serves to transfer some
of the amplified plate energy back into the
grid circuit. This is then re-amplified. pro-
ducing more plate cnergy. It is by this
means that the regenerative receiver is supe-
rior to other types. [f the tickler coupling
is made tight enough—in other words, if
enough of the amplified plate energy is fed
back into the grid—the circuit will raaintain
oscillations even though no signals are re-
ceived according to the principle nutlined
above. In fact, this is actually done in re-
ccivers which receive C.W. by the hetero-
dyne method. Oscillations are generated in
the receiver by coupling tightly the tickler
coil to the grid circuit, and these oscillations
combine with the received C.W. signals to
form a beat note. It will be apparent that
instead of using these oscillations to hetero-
dyne received C.\W. signals they may be used
to transmit, for, since we have produced in
the plate circuit a steady flow of coutinuous
oscillations. only a part of which is fed back
into the grid circuit to keep the circuits
oscillating, the balance of the plate energy
may be used by coupling simultaneously to
the antenna and radiating the oscillations.
In this case the amplified plate energy is used
as follows: A small part is fed back into
the grid circuit which keeps the circuits os-
cillating continuously and the balance is in-
duced in the antenna circuit and radiated or
transmitted. Thus a regenerative receiver

Fig. 7

The Meissner Series Circuit. The Direct Cur-

rent Plate Supply Is Connected in Series with the

Plate Coil. The Plate and Grid Circuits Are

Coupled to the Antenna Circuit Through Sep-
arate Coils.

‘at other nearby stations.

may be used as a small C\V. transmitter.
By inserting a key in the antenna circuit
signals may be sent which would be received
The actual power
of such a receiving set employed as a trans-
mitter is, of course, very low, since a receiv-
ing tube is not specifically designed for
transmitting. However, for beginners such
a set will afford some simple practice in
sending with the key and in operating a
transmitter. Any type of regencrative set
will act as a transmitter by simply putting
a key in the antenna circuit.

STANDARD TRANSMITTING CIRCUITS

When special circuits are constructed for
transmitters it will he found that there are
a certain few that are very widely uscd
These go by various names, but we will con-
sider here only those which .are the most
important and which the amateur will proh-
ably use.

1. Shunt Circuit. Various forms of this
circuit are used, but they are all essentially
the same. In this type the radio frequency
circuit and the direct curvent power supply
are connected in shunt across the tube as
seen in Fig. 4. Fig. 5 illustrates the case
where two separate coils are used for an-
tenna and grid. It is seen that the plate coil
is part of the antenna coil and that the grid
coil is coupled to it. Where a separate plate
coil is used which is coupled to the grid and
antenna the circuit is called a Meissner cir-
cuit. Here the energy is fed back into the
grid by coupling directly to the plate coil,
whereas in Fig. 4 the grid is coupled to the
antenna coil. In Fig. 5 the plate and antenna
are conductively coupled. A modification of
this circuit which is most widely used and
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fig. 6
A Shunt Oscillating Circuit of the Conductively
Coupled Type, the Antenna and Grid Circuits

Being Coupled to Each Other Through the
Same Coil.

which is recommended is the straight con-
ductively coupled type shown in IFig. 6. Herc
only one coil is used. The plate, grid and
antenna are all conductively coupled to each
other through the one coil, and adjustments
are made by tapping the coil. This circuit is
one of the simplest, most efficient and hest
operating.

2. Series Circuit.  In this circuit, one
form of which is shown in Fig. 7, the direct
current plate supply is connected in series
with the plate coil. The operation of this
circuit is essentially the same as that of the
shunt, except that it does not require the
use of a radio frequency choke coil. Tt also
has the same different modifications the
shunt circuit has, and there is very little
difference between the two modes of con-
necting the D.C. supply. Details of the cir-
cuit will he gone into in succeeding articles
when the actual design is considered,

For the plate power supply straight A.C.
or D.C. may be used. Tf alternating current
supply is used on the plate the oscillator
tube will he active only one-half the time.
since the plate voltage will be negative half
of each cycle when no current flows. Fur-
thermore, when alternating current is used
the oscillations generated will have super-
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imposed on them the irequency of the alter-
nating current supply. Thus if 60 cycles is
usced the R.F. oscillations generated will have
a 60 cycle note superimposed which will he
heard in the receiver. It is, therefore, gen-
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A Shunt Ostillating Circuit Wherein Separate
Coils Are Used for the Antenna and the Grid
Circuits.

erally not desirable to use straight A.C.
Where D.C. is used the oscillations are pure.
In the event that D.C. power is not available
it is often necessary to use A.C. power, in
which case a rectifier should be used to fur-
nish D.C. to the plate. For the higher power
tubes it is necessary to use 500 volts or more
on the plate, and many amateurs have not
D.C. gencrators which will yield this volt-
age. In such cases it is more economical and
easier in fact to rectify A.C. and obtain any
desired voltage, since a transformer can be
made to step up to 2,000 volts as easily as
to 500 volts.

F'or filament power supply it is desirable
to use alternating current. If ouly direct
current is available this is satisfactory.
Where \.C. is available it should he used by
stepping down the 110 volts to the proper
voltage, Most recent data show that the use
of alternating currents on filaments results
in much longer life of tubes than the use of
direct current.  Since tubes are an expensive
proposition it is recommended that alternat-
ing current be used wherever possible.

This covers the theory of the C.W. vac-
uum tube oscillator and the general points
involved in all such transmitters. In the
next article we will go straight to the prac-
tical application of the theory and take up
the subject of the design of low power C.\W.
transmitters up to about 5-watt power.

WWV TRANSMITS MORE STAND-
ARD WAVES

_In an effort to permit radio operators and
fans to check their wave-meters and instru-
ments on standard waves, the Bureau of
Standards  will transmit standard wave-
lengths commencing at 10:55 P. M, each
night, on August 15, September 13 and 28
and on October 7.

On the last date, WWV will enable ama-
teurs to calibrate their receiving and trans-
mitting sets, since the band covered will be
from 222 to 150 meters, the signals being
sent between 1:50 A, M. and 3:41 A. M.

The schedule follows: (Keep it for fu-
ture reference)

Frequency Wave-length,

Date K/c meters
Aug. 15 425-1500  705-200
Sept. 13 425-1500  705-200
Sept. 28 500-1700  600-176
Oct. 7 1350-2000 222-150 (Amateurs)

In continuation of the established practice,
the Bureau will transmit the call signals
“WIWV” hoth in radio telegraph and tele-
p{mne, each wave-length occupying about
nine minutes of time.
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Selection Of Uacuum Tubes

INCE most vacuum tubes are designed

for a particular function, it is of great

importance to sclect those best suited to
your requirements. For instance, an amplify-
ing tube, in the usual case,
will not function well as a
detector, while a tube de-
signed for detection will
prove very unsatisfactory
if employed as an amplifier.
The layman is often at a
loss as to the type of
vacuum tube to purchase
for a definite use. For his
benefit, we have printed
herewith, a table, including
the characteristics of all
well-known makes of three-
element vacuum tubes, giv-
ing as well their operating
conditions when used as
detectors, radio frequency
amplifiers, audio frequency
amplifiers or oscillators. [f
a tube is not suitable for
any of these functions,

“B" battery voltage. A grid battery of from
four to six volts is satisfactory if the WD-
11, WD-12, UV-199, C-299 and “N” tubes
are used with "B batteries of from 60 to
100 volts. An additional six-volt grid bat-
tery should be added for every 100-volt
“B” battery; this, of course, being propor-
tionate to the increase in the “B” voaltage.
The Western Electric VT-1, VT-2 and
216-A require approximately a 9 to 12-volt
grid potential for every 100-volt “B™ bat-
tery.

The first important consideration when
selecting vacuum tubes is, whether storage
batteries or dry cells are to he used for
lighting the filaments. All of the 0-volt
tubes require a storage battery. The small
1V4-volt and 3-volt tubes, such as the WD-11,
UV-199 and “N" tubes, can be run from
ordinary dry cclls.  Although both types of
tubes work equally well as detectors, the
dry-cell tubes are not as satisfactory for
audio frequency amplifiers, as they cannot
handle as much energy as the larger tubes.
However, they make excellent radio fre-
The UV-199 and “N"
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